
April 5, 2005 

Mr. Todd M. Caffoe, P.E. 
Project Manager 
New York State Department of 

Environmental Conservation 
Div. of Environmental Remediation 
6274 East Avon-Lima Road 
Avon, New York 14414-9519 

~BENCHMARK 
~ ENVIRONMENTAL 

ENGINEERING & 
SCIENCE , PLLC 

RECEIVE 

APR 2 5 ZOOS 

DER/HAL. VM,_ I c hc.1-.t:D 

Re: Brainerd Manufacturing Site Voluntary Cleanup (#V00519-8) REGION 8 

IRM Groundwater Collection and Pretreatment System OM&M Plan 
Response to NYSDEC March 22, 2005 Comments 

Dear Mr. Caffoe: 

Benchmark Environmental Engineering & Science, PLLC has reviewed NYSDEC's March 
22, 2005 correspondence concerning the IRM Operation, Maintenance and Monitoring 
(OM&M) Plan for the above-referenced site. Our responses to each of the issues raised are 
presented below. 

Com ment 1: For the .first year, we would like to see quarter!J monitoring reports of data generated f?y 
the !RM treatment .rystem. Reportingf requenry can be decreased upon evaluation of these data. 

Response: Sections 4.3 and 5.2 have been modified to reflect quarterly IRM reporting for 
the first year of monitoring, with a provision for Department review/ consideration of a 
reduced reporting frequency following provision of the first four quarterly reports. 
Groundwater treatment system influent sampling will be performed on a semi-annual 
basis. 

Com ment 2: Please provide a table to indicate maintenance and monitoring tasks and their 
frequencies. 

Response: A new Table 2 has been added to the OM&M Plan to summarize operation, 
maintenance and monitoring tasks and frequencies, as requested. 

Comment 3: MSDS sheets for each of the grotmdwater contaminants and Redux 300 should be 
available on-site. 

Response: The Redux 300 MSDS is presently maintained in the treatment room. 
Copies of MSDS information for chemicals historically detected in PW-1 groundwater 
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(i.e., trichloroethylene, tetrachloroethene and 1,1,1-trichloroethane) will be maintained in 
the treatment room as well. 

Comment 4: Figure 3- The process flow schematic does not show the sump, sump pump and piping 
discharge to the dqy tank as detailed in the plan. 

Response: Acknowledged. Figure 3 has been revised to show the sump, sump pump 
and piping return to the day tank. 

We trust that these responses adequately address NYSDEC's and NYSDOH's concerns. 
Five (5) copies .of the revised OM&M plan are enclosed for your distribution. 

Benchmark is currently preparing the Site Investigation/Remedial Alternatives Report 
(SI/RAR) Work Plan and Quality Assurance Project Plan (QAPP), including a site-specific 
Health and Safety Plan (HASP). We anticipate that copies of these draft documents will be 
transmitted to the Department for review by the end of April 2005. 

Please contact us if you have any questions. 

Sincerely, 
Benchmark Environmental Engineering & Science, PLLC 

72---~ 
Thomas H. Forbes, P.E. 
Project Manager 

C: 
A. Shaffer (Despatch) 
F. Pavia (Boylan Brown) 
B. Putzig (NYSDEC) 
A. English (NYSDEC) 
M. Desmond (NYSDEC) 
J. Crua (NYSDOH) 
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1.0 INTRODUCTION 

1.1 Background and H istory 

The former Brainerd Manufacturing Facility is situated at the intersection of North 

Washington and Monroe Streets in the City of East Rochester, New York (Figures 1 and 2). 

The property is composed of two parcels: an approximately 3.0-acre parcel located at 115 

North Washington Street (fax Map 139.69-1-17), improved with a 73,400 square foot 

industrial/manufacturing building with offices situated on the eastern side and an open 

gravel lot on the western side; and an approximately 0.4-acre parcel (fax Map 139.69-1-19) 

that consists of an asphalt parking area. A Rochester Gas and Electric (RG&E) substation 

and a pre-cast concrete product manufacturing building owned by E.J . Delmonte border the 

property to the north. Monroe Street, Rochester Lumber Company, and A.J. Interiors are 

located south of the property, adjacent to the asphalt parking lot. 

The property was operated as an industrial facility for nearly 100 years prior to 

relocation of Brainerd's operations in 1998 (Sear-Brown, February 2000). Historic 

operations conducted at the facility included the manufacture of hardware and decorative 

metal products. Production of these products involved stamping, cutting, drilling, 

burnishing, deburring, degreasing, lacquering, and electroplating. The property is currently 

being leased by a furniture reconditioning firm, which is occupying a portion of the 

warehouse facility. 

The results of previous Phase I and Phase II investigations of soil and groundwater at 

the Site identified volatile organic compounds (VOCs), specifically trichloroethene (TCE) 

and tetrachloroethene (PCE), in groundwater above New York State Department of 

Environmental Conservation (NYSDEC) Class "GA" Groundwater Quality Standards at 

certain locations beneath the buildings (Ref. 1 ). The site investigation data supported the 

need for an interim remedial measure (IRM) to address groundwater impacts at the Site and 

to mitigate off-site migration of VOCs from the former Brainerd Manufacturing Facility. 

Accordingly, an IRM Work Plan (Ref. 2) was prepared by Benchmark in November 2002 to 

identify data collection procedures and testing necessary to define aquifer characteristics 

(e.g., hydraulic conductivity, transmissivity, storativity, pumping rates, etc.) at the Site. 

An IRM Investigation Report was subsequently prepared by Benchmark (Ref. 3) to 

document the procedures and findings of the IRM Investigation and related activities at the 

former Brainerd Manufacturing Facility. The report describes the IRM investigation 
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activities; presents an interpretation of the collected aquifer pump test data; and identifies the 

recommended groundwater pump and treat IRM. 

The IRM is comprised of a 4-inch pumping well and low profile air stripper to treat 

the collected groundwater, rendering it suitable for discharge to the Monroe County Pure 

Waters sewerage system for final treatment. Details of the IRM design are presented in the 

April 2004 IRM Design Report (Ref. 4). The IRM was constructed during July and August 

2004. 

1.2 Purpose and Scope 

The purpose of this IRM Operation, Maintenance and Monitoring Work Plan 

(hereafter O&M Plan) is to provide information necessary to effectively operate, maintain 

and monitor the interim remedial measures at the former Brainerd Manufacturing Site. 

Specifically, this Plan identifies operation and maintenance requirements for the 

groundwater collection and pretreatment system and the environmental monitoring program 

that will be followed to assure the continued effectiveness of these systems. The Plan will be 

revised in the future, as necessary, to accommodate changes resulting from any 

revisions/ modifications to the remedial measures implemented following completion of 

voluntary cleanup investigation work at the Site. 

0079-001 -200 
F:\lknchmark\Clicnrs\ Dcsp.1ti.:h\ IRJ\f O& l\Dcspmch Jlli\ I 0&1\I Pbm.doc 

2 

tr:... B8NCl-L~~K 
~ fNVIRONMCNTAL 

ENC I NEf.ll l NC f1 
5cn.NCE. Pl.LC 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

2.0 SITE CONTACTS AND RESPONSIBILITIES 
Environmental maintenance, monitoring, and corrective measures concerns related to 

current NY State Voluntary Cleanup activities at the Site are the responsibility of Despatch 

Industries, Inc. The official contact person for matters pertaining to these issues is: 

Mr. Alan Shaffer 
Despatch Industries, Inc 
21 Wolf Trapp 
Pittsford, New York 14534 
(585) 339-1283 

Operation, maintenance and monitoring of the former Brainerd Manufacturing 

Facility will be performed by experienced personnel properly trained in accordance with 

29CFR 1910.120 (HAZWOPPER). Operations will include activities and adjustments 

necessary to assure continued and reliable system function. Routine maintenance may 

include cleaning, reagent filling and miscellaneous minor repairs or preventative maintenance 

for existing equipment. Monitoring will include sample collection and recording of key 

process variables. 

Despatch Industries has retained Benchmark Environmental Engineering & Science, 

PLLC as its contract provider of operation and maintenance services for the IRM. 

Benchmark's contact person is: 

Mr. Thomas Forbes, P.E. 
Benchmark Environmental Engineering & Science, PLLC 
726 Exchange Street, Suite 624 
Buffalo, New York 14210 
(716) 856-0599 

In addition, Despatch Industries' legal counsel for environmental matters is: 

0079-001-200 

Mr. Frank Pavia 
Boylan, Brown, Code, Fowler & Wilson, LLP 
2400 Chase Square 
Rochester, NY 14604 
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The NYSDEC will provide guidance concerning NY State regulatory issues and 

requirements, and the function of the IRM within the context of voluntary cleanup work at 

the Site. NYSDEC's project contact person is: 

Mr. Todd Caffoe, P .E . 
Project Manager 
NYSDEC-Region 8 
Div. of Solid/Hazardous Waste 
6274 East Avon-Lima Road 
Avon, New York 14414-9519 
(585) 226-5350 

Monroe County Department of Environmental Services, Division of Pure Waters 

governs discharge of pretreated effluent water to the sanitary sewer. The primary contact for 

the former Brainerd Manufacturing facility is: 

0079-001-200 

Mr. Sean Keenan 
Monroe County Department of Environmental Services 
Division of Pure Waters 
444 East Henrietta Road 
Rochester, New York 14620 
(585)760-7600, ext. 7143 
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3.0 IRM DESCRIPTION/PRINCIPLE OF OPERATION 
The IRM groundwater collection and treatment system involves recovery of 

contaminated groundwater from a pumping well with concurrent on-site treatment of the 

recovered groundwater via low profile air stripping. Contaminants present in Site 

groundwater are predominantly: trichloroethene (also known as trichloroethylene, or TCE); 

tetrachloroethene (also known as tetrachloroethylene, perchloroethylene, or PCE); and to a 

lesser extent 1,1,1-tichloroethane (1,1,1-TCA). Concentrations of these constituents are 

typically present in untreated groundwater at low part per million levels. 

Figure 3 presents a process flow schematic for the IRM pump and treat system. A 

description of the process components and their operating principles are presented below: 

3.1 Pumping Well and Well Pump 

The 4-inch diameter, 60-foot deep pumping well, designated PW-1, was installed near 

the northeast corner of the former Brainerd Manufacturing building in January 2003 (see 

Figure 3 for location). The pumping well was installed to allow for aquifer characteristic 

testing and serve as a _full-scale recovery well. PW-1 was advanced into the Clayey Sand with 

Gravel (SC) unit using 6.25-inch hollow stem augers, located at the bottom of the borehole, 

and installed with a fully penetrating 37 foot sand filter pack extending the entire length of 

the saturated zone (23 to 60 feet below ground surface). The well was constructed with a 

20-foot CircumSlot™ 0.020-inch continuous slot Schedule 40 PVC screen. A 2-foot sump 

was installed to determine the presence and thickness of free-phase dense non-aqueous 

phase liquid (none was present) and to facilitate pumping. The Schedule 40 PVC riser 

extends approximately 6 inches below ground surface and is completed with an 8-inch 

diameter steel flush mounted road box. 

Untreated groundwater is pumped from PW-1 using a submersible well pump 

(Goulds Model 10GS05R, single-phase, 115 VAC). Manufacturer's data for the pump is 

presented in Appendix A. Pumping well operation is controlled locally by level control 

sensors to maintain drawdown below static levels. The recovery well pump cycles between 

pump on (high level) at approximately 35 feet below grade and pump off Qow level) at 

approximately 55 feet below grade to maintain an average groundwater elevation several feet 

below static levels based on pump testing perfotmed during the design phase of work at the 

Site. Manufacturer's literature for the well sensors is presented in the air stripper O&M 

Manual in Appendix B. The groundwater recovered from pumping well PW-1 is pumped to 
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the treatment building via a 1-inch diameter, reinforced high-density polyethylene (HDPE) 

transfer pipe, expanded to a 11/z-inch schedule 80 PVC pipe at floor level. The recovered 

groundwater is stored in a 1,000-gallon HDPE day tank. The well pump is tied to the 

treatment system process control panel. A hand/ off/ auto (HOA) switch on the treatment 

system panel allows the pump to be de-energized remotely (off mode), operated manually 

(i.e., in hand mode), or operated automatically (in auto mode). For safety reasons, a local 

disconnect is also provided near the pumping well. In auto mode, the air stripper control 

panel allows the well pump to start and stop automatically based on pumping well level 

sensors and other operational conditions within the treatment system, as discussed below. 

3.2 D ayTank 

The day tank is a 1,000-gallon high-density polyethylene (HDPE) upright storage 

tank with a 16-inch diameter top opening with cover. Fittings are PVC with stainless steel 

bolts and EPDM gaskets. Tank dimensions are 64 inches in diameter by 84 inches high. 

Untreated groundwater is temporarily stored in the day tank to provide sufficient volume for 

batch treatment system operation. The day tank is fitted with the following float-type level 

control switches: 

• A high level alarm switch, located approximately 6 inches from the top of the 
tank. 

• A feed pump/ air stripper start switch, located approximately 1 foot from the 
top of the tank. 

• A feed pump/air stripper stop switch, located approximately 6 inches from 
the bottom of the tank. 

The level in the day tank controls startup and shutdown of the air stripper system. When 

the tank fills to the point that the start switch is tripped, the air stripper blower and process 

feed pump are energized. Groundwater in the tank is then processed through the air 

stripper unit until the tank level drops to the stop switch, at which point the feed pump 

automatically shuts down. The air stripper blower continues to operate for approximately 5 

minutes to assure complete treatment of remaining groundwater within the air stripper. In 

addition, safety interlocks within the air stripper control panel will shut down the feed pump 

and air stripper in the event of a process alarm condition ·affecting air stripper performance. 

0079-001 -200 
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3.3 Process Feed Pump 

The process transfer pump is an American Stainless Model C143255ET1 centrifugal 

transfer pump with a 1.5 hp, 230 VAC single phase TEFC motor. As described above, the 

transfer pump automatically starts and stops via float switches in the day tank, with 

automatic operation defeated by an alarm condition on the air stripper. The transfer pump 

is typically left in auto mode to allow automatic start/stop. Appendix B (contains transfer 

pump specifications. 

3.4 Air Stripper 

The air stripper is a North East Environmental Products (NEEP) two-tray Model 

2321P polyethylene shallow tray aeration system. The air stripping unit is equipped with a 2 

hp, 300 cfm, single phase, 230V, TEFC blower. Appendix B contains the air stripper O&M 

Manual. 

Groundwater exits the day tank and enters the top of the stripper, where it is 

distributed through a series of baffles across the top tray. The groundwater then passes to 

the second tray in series, where the process is repeated, and flows into a reservoir at the 

bottom of the air stripper unit. The treated groundwater flows is pumped from this 

reservoir through a 11/z-inch PVC line and discharged to the existing 4-inch sanitary sewer 

north of the treatment room. Once groundwater in the day tank has been pumped down 

to the level of the stop switch, the air stripper is de-energized and the system returns to 

remote standby mode. Shutdown of the air stripper blower is delayed for approximately 5 

minutes to ensure that the remaining water within the unit is treated prior to discharge. 

When the air stripper blower is active, it draws in ambient building air to create a 

negative pressure within the treatment room enclosure, thereby mitigating vapor release to 

the building atmosphere outside of the treatment room. In addition, a ventilation fan (150 

cfm at 0.2 inches water gauge) and damper operate in line with the air stripper exhaust. The . 

fan is activated by a relay from the air stripper control panel such that when the air stripper 

blower is not operating, the fan is activated to assure continuous ventilation of the enclosure. 

When the air stripper blower is in operation, the fan is deactivated and the damper is shut to 

prevent short-circuiting of blower emissions back into the building. 

During operation, certain process alarms and interlocks are monitored by the air 

stripper control panel. Process faults that could cause damage, put personnel at risk, or 

compromise the quality of treatment will shut the system down. A listing of potential air 
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stripper alarm conditions and actions are presented on Table 1. All process alarm conditions 

result in immediate notification via the autodialer function on the system monitor, and 

activate a local panel alarm light. 

It should be noted that the air stripper control panel provides controls for expansion 

of the system with up to two additional future well pumps (PW-2 and PW-3), if necessary. 

3.5 Deposit Control Agent Feed System 

A deposit control agent (Redux 300) is mixed with the untreated groundwater to 

mitigate scale build-up in the stripper due to oxidation of naturally occurring calcium and 

manganese in the groundwater. The deposit control agent is injected via a chemical feed 

pump directly into the influent line to the day tank only when the well pump is active. The 

chemical feed pump is an LMI Model A15 metering pump rated at 0.16 gph. The pump 

operates on a 110 V AC corded electrical supply, which is plugged into an outlet that is 

energized only when the well pump is active. Appendix C contains the Product Data Sheet 

for Redux 300. 

3.6 Process Discharge Pump 

The process transfer pump is an American Stainless Model C143255ET1 centrifugal 

transfer pump with a 1.5 hp, 230 VAC single phase TEFC motor. The treated groundwater 

is pumped from the air stripper reservoir through a 11/z-inch PVC line and discharged to the 

existing sanitary sewer. Float switches in the air stripper sump control startup and shutdown 

of the discharge pump. 

3. 7 Flow Meter 

The influent line to the air stripper unit is fitted with a flow meter that provides 

process flow monitoring. The meter is comprised of a GF Signet Model 515/2536 Rotor-X 

paddle-wheel insertion-type flow sensor and GF Signet Model 8550-1 panel-mounted flow 

indicator/ transmitter. The meter monitors total and instantaneous flow. Power to the 

meter is from a regulated, low voltage DC source (24 volt) within the air stripper control 

panel. 
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3.8 Treatment Room Sump and Pump 

The treatment room is fitted with a floor sump and sloped concrete floors to provide 

secondary containment in the event of a spill or leak. The building sump is a 24-inch 

diameter by 36-inch deep recessed FRP catch basin with a steel cover. The sump pump is a 

standard, residential-grade 1112-inch submersible pump and discharges to the day tank via a 

1112-inch PVC line. 
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4.0 OPERATION, MAINTENANCE AND MONITORING 
Recommended operation, maintenance and monitoring tasks and their frequencies 

are summarized on Table 2 and described below. 

4.1 Normal Operations and Adjustments 

The air stripper system operates in either batch or continuous mode, and is capable 

of treating flows of up to 30 gpm, which is greater than the projected maximum steady state 

flow rate (6 gpm) of PW-1. 

The system is balanced such that groundwater is transferred from the day tank to the 

air stripper at a flow rate greater than the average rate of groundwater recovery from the 

pumping well. Flow rates from PW-are less than the design operating flow rate of the 

groundwater treatment system; therefore, throttling of the pump flows is not necessary. 

Based on typical operating conditions, the flow rate from the day tank to the air stripper · 

system should be adjusted to approximately 10 gpm. This will generally assure that the 

treatment system stays ahead of the groundwater collection system, and that the air stripper 

system is able to effectively treat organic constituents present in the groundwater. The 

groundwater treatment rate is controlled by adjusting the ball valve located downstream of 

the transfer pump. The flow rate is measured on the air stripper unit flow meter. 

In addition to groundwater flows, key process operating variables include deposit 

control agent dosage rate and air stripper blower adjustment. 

4.1.1 Deposit Control Agent Refill/Dosage Adjustment 

The deposit control agent feed pump is tied to the well pump power supply and 

operates only when the well pump is active. The metering pump is mounted externally on 

top of a dedicated 60-gallon feed tank of Redux 300, with the suction line and foot valve 

located within the tank. Redux 300 is purchased in SS-gallon drums and transferred to the 

60 gallon feed tank via a portable centrifugal pump. Spent drums of Redux 300 are rinsed 

with potable water and recycled. Proper safety precautions must be followed for handling 

the mildly corrosive Redux 300, including, but not limited, to eye protection, gloves, and 

long sleeve shirts. 

Redux 300 is metered to the influent line proportional to the flow, thereby assuring 

an appropriate chemical dosage. Table 3 presents the target dosage and metering pump 

settings as a function of estimated well pump flow rate. Dosage is modified by adjusting the 
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stroke rate and/ or stroke length dials on the metering pump. The deposit control agent 

dosage rate should be adjusted whenever there is a significant change in the well flow rate. 

4.1.2 Air Stripper Blower Adjustment 

The influent storage tank is fitted with level controls tied to the air stripper feed 

pump and blower starters. At high level, the blower starts and the feed pump is activated. 

Upon reaching low level in the day tank, the air stripper feed pump shuts down. The blower 

remains on to complete treatment of the remaining groundwater in the air stripper. 

It may be necessary to periodically adjust the blower damper on the air stripper to 

maintain sufficient airflow for treatment. Adjustment may be necessary as scale build-up 

begins to restrict the opening size of the perforations. Appendix D presents the conversion 

from differential pressure in the air stripper to air flow in the air stripper stack. A minimum 

differential pressure of 0.15 inches of water measured by the pitot tube is required to 

maintain the target air flow rate of 300 cfm. 

4.2 Equipment Monitoring and Maintenance 

Routine monitoring of the remediation system equipment involves measuring and 

recording key operating variables on a regular basis throughout the life of the system. A 

summary of key operating variables is presented on the process monitoring log in Appendix 

E. It is recommended that these variables be recorded on a monthly basis, as they will be 

used both to assist in tracking system performance as well as maintenance requirements. 

Specific routine maintenance activities that are indicated based on the monitoring variables 

include: 

• 

• 

0079-001 -200 

Deposit control agent refill, based on volume remaining in drum and typical 
consumption rates, and dosage adjustment (if necessary due to changed 
influent conditions or process flow rate) . 

Air stripper tray cleaning, based on degree of scale present on the trays 
(approximately every 6 to 12 months). Scale buildup is monitored by 
observed changes (drop) in pressure on the air stripper blower exhaust. In 
addition, snap lock fasteners on the side of the stripper trays facilitate removal 
to check for scale buildup. 
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4.2.1 Air Stripper Tray Cleaning 

Prior to cleaning the air stripper, the unit must be shut down and flow through the 

unit temporarily stopped. Begin by removing the flexible coupling holding the top tray to 

the stripper stack and disconnecting the union fitting on the air stripper groundwater feed 

line. Next, disconnect the trays by unfastening the side-mounted snap-locks on the stripper 

trays. The air stripper trays are then manually lifted from the unit. At the former Brainerd 

Manufacturing site, scale is comprised primarily of oxidized calcium (calcite), which is most 

easily removed after it is allowed to dry. Scale removal is best accomplished by using a 

vibrating scraper (typically used for paint or finish removal). Excess scale remaining in the 

tray orifices can be removed using a drill with a bit sized with the same or lesser diameter 

than the holes; however, care must be taken not to ream the holes larger than their original 

diameter. Replace the cleaned trays and reconnect the exhaust and feed lines prior to 

restarting the system. 

4.2.2 Other Maintenance 

Other maintenance activities that may be required on an infrequent basis (i.e., every 

5-10 years) throughout the duration of the treatment system life include transfer pump 

stator/ seal repair; and well pump, metering pump, and/ or sump pump replacement. 

4.2.3 Remote Monitoring 

Remote system monitoring is performed through a dial-in (modem) function on a 

Sensaphone ® 2000 combination remote system monitor/ autodialer unit. The 

monitor/ autodialer unit has 8 universal inputs and 8 relay outputs to allow for real-time 

monitoring of multiple process conditions. A battery backup provides continued 

monitoring/ notification in the event of a power failure. 

Conditions that are remotely monitored are listed below. All are normally closed 

contacts. 

• High level alarm in the process day tank. 

• Low level alarm in the deposit control agent tank. 

• Low air pressure in the air stripper . 

0079-001 -200 12 
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• High water level in the air stripper sump . 

• High water level alarm in building sump . 

• Power failure (automatic alarm integrated in the autodialer/monitor) . 

Table 1 describes the air stripper process alarm conditions. Non-alarm conditions 

(e.g., process flow rate) are periodically monitored by Benchmark's environmental scientists 

throughout operation of the groundwater pretreatment system. All process and building 

alarm conditions will result in immediate notification via the autodialer function on the 

system monitor. Upon detection of any alarm or status change, the system will commence 

dialing telephone numbers programmed into the autodialer. The system will continue to call 

telephone numbers in succession until all destinations have been notified or 

acknowledgement of the alarm message is received. 

4.3 Environmental Monitoring 

Environmental monitoring will be performed at the former Brainerd Manufacturing 

Facility to monitor the effectiveness of the interim remedial measures. Specifically, 

environmental monitoring will include the following tasks: 

• 

• 

• 

Collection of pretreated effluent samples as required by Despatch Industries' 
Industrial Discharge Permit (Appendix F). Presently, pretreated effluent samples are 
collected on a monthly basis as stipulated by Monroe County Pure Waters. Samples 
will be analyzed for priority pollutant volatile organic compounds in accordance with 
EPA Method 624. 

Preparation of a monthly compliance report for Monroe County Pure Waters. The 
report will summarize the sampling event, compare effluent analytical results to 
industrial discharge limits, and document total monthly flows and average daily flows 
to the sanitary sewer. NYSDEC will be copied on these reports. 

Collection of untreated water samples on a semi-annual basis to provide an indication 
of collection system efficiency. Samples will be analyzed for priority pollutant volatile 
organic compounds in accordance with EPA Method 624. Untreated water data will 
also allow calculation of estimated air emissions from the system to check for 
conformance with Air-Guide 1 limits. Untreated sample data and Air-Guide 1 
compliance confirmation will be transmitted to NYSDEC for review following the 
sampling event 

tr:,,, B ENCHMARK 
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• Collection of groundwater elevation data from collection system observation wells on 
a quarterly basis to confirm area of influence from the collection system. 
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5.0 DOCUMENTATION AND NOTIFICATION 
REQUIREMENTS 

5.1 Treatment System Reporting 

Treatment system compliance monitoring will be presented in a report submitted to 

Monroe County Pure Waters on a monthly basis approximately 30 days after completion of 

sampling activities. The report will summarize the sampling event, compare effluent 

analytical results to industrial discharge limits, and document total monthly flows and 

average daily flows to the sanitary sewer. NYSDEC will be copied on these reports. 

Air emissions from the system will be estimated annually to check for conformance 

with Air Guide 1 limits. The untreated water sample data and Air-Guide 1 compliance 

confirmation will be transmitted to NYSDEC for review following the sampling event. 

5.2 Groundwater Monitoring Event Reporting 

As part of this O&M Plan, groundwater elevation data from the collection system 

observation wells will be recorded on a quarterly basis to confirm area of influence from the 

collection system. A Monitoring and Maintenance Summary Report will be prepared and 

submitted to the Site contacts listed in Section 2.0 following the completion of the quarterly 

monitoring event and will include the following: 

• A discussion of Site maintenance activities (if applicable) . 

• A tabulated summary of groundwater elevation measurements from the 
collection system observation wells and a groundwater isopotential contour 
map prepared from those elevations. 

• 

• 

• 

A tabulated summary of untreated water sample analytical results (if collected 
during the period) to provide an indication of collection system efficiency. 

A discussion of changes in groundwater quality that has occurred since the last 
monitoring event. 

Any proposed changes to the Environmental Monitoring described in Section 
4.3. 

Following provision of the first four quarterly monitoring reports, NYSDEC will consider a 

reduced reporting frequency. 
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5.3 Notifications 

NYSDEC and Monroe County Pure Waters will be notified in advance of any 

changes to the IRM collection or treatment system process that could materially affect the 

quality or character of system emissions or discharges. NYSDEC will be notified within 24 

hours of any interruption or termination of IRM operations. 
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TABLE 1 

AIR STRIPPER PROCESS ALARM CONDITIONS, DESCRIPTIONS, AND ACTIONS 

DESPATCH INDUSTRIES, INC. 
FORMER BRAINERD MANUFACTU RING FACILITY 

EAST ROCHESTER, N EW YORK 

rl 

ALARM CONDITION ! DESCRIPTION/POSSIBLE CAUSE ~ ACTIO~l) 
~ ' .. - - I 

Water level in day tank reaches high-level float 
Day Tank High Water Level switch. Possible cause: feed pump failure or alarm Shutdown well pump. 

condition on air stripper that de-energizes feed pump. 

Level of Redux 300 in 60-gallon tank reaches low-
Deposit Control Agent Low Level level sensor. Possible cause: product consumed or leaking Shutdown well pump. 

storage tank. 

Building Sump High Water Level 
Water level in building sump reaches high-level. 

Shutdown well pump. 
Possible cause: leak in the treatment 9stem process train. 

Air pressure drops below 0.10 inches w.c. Possible Shutdown air stripper 
Air Stripper Low Air Pressure cause: inappropriate damper setting, intake air restriction, or blower and feed 

air stripper scale build-up pump. 

Air Stripper High Water Level 
Water level in bottom (effluent) sump approaches 

Shutdown feed pump. 
blower elevation. Possible cause: clogged discharge line. 

I 1. All actions trigger autodialer and local warning light. 
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TABLE2 

IRM OM&M TASKS AND RECOMMENDED FREQUENCY 

DESPATCH INDUSTRIES, INC. 
FORMER BRAINERD MANUFACTURING FACILITY 

EAST ROCHESTER, NEW YORK 

I, Normal 0 erational Ad .ustments: 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Adjust Air Stripper Feed Rate to Approximately 10 GPM 

Adjust Sequestering Agent Feed Rate (proportional to well pumping rate) 

Adjust Air Stripper Blower Damper to Achieve 300 CFM Target Air Flow Rate 

E ui ment Maintenance and Monitorin 

Fill D eposit Control Agent Feed Drum 

Check Air Stripper Trays for Scale Build-Up 

Clean Air Stripper Trays to Remove Scale 

Transfer Pump Stator/Seal Replacement 

Well Pump Replacement 

Metering Pump Replacement 

S stem Performance Monitorin 

Discharge Compliance Sampling/Reporting to Monroe County Pure Waters 

Prereatment System Influent Sampling/Reporting to NYSDEC 

Groundwater Elevation Monitoring/Reporting to NYSDEC 

1. Projected usage 55 gals/year 
2. More frequent cleaning may be necessary based on observations of scale build-up 
and/ or decreasing blower exhaust pressure 

Monthly 

Monthly 

Monthly 

As Needed(!) 

Every 3 months 

Annually<2
> 

Every 5 years 

Every 10 years 

Every 10 years 

Monthly 

Semi-Annually 

Quarterly 



-------------------
Est. Well Pump 

Flow Rate 
(gprn) 

5.0 
5.5 
6.0 
6.5 
7.0 
7.5 
8.0 
8.5 
9.0 
9.5 
10.0 
10.5 
11 .0 
11 .5 
12.0 
12.5 
13.0 
13.5 
14.0 

14.5 
15.0 
15.5 
16.0 
16.5 
17.0 
17.5 
18.0 
18.5 
19.0 
19.5 
20.0 

TABLE 3 
Former Brainerd Manufac turing Site 

Remede Products Deposit Control Agent 

Target Dosage and LMI Model A15 M etering Pump Settings 

.Metering Pump Recommended Target Agent Target Stroke 

Max Capacity Agent Dosage ,.,.£ Dosage Length 
(gph) (ppm) (gph) 

1 40 0.0120 20% 
1 40 0.0132 20% 
1 40 0.0144 20% 
1 40 0.0156 20% 
1 40 0.0168 20% 
1 40 0.0180 25% 
1 40 0.0192 25% 
1 40 0.0204 25% 
1 40 0.0216 25% 
1 40 0.0228 25% 
1 40 0.0240 25% 
1 40 0.0252 25% 
1 40 0.0264 25% 
1 40 0.0276 25% 

1 40 0.0288 25% 

1 40 0.0300 25% 

1 40 0.0312 25% 

1 40 0.0324 25% 

1 40 0.0336 25% 

1 40 0.0348 25% 

1 40 0.0360 25% 

1 40 0.0372 30% 

1 40 0.0384 30% 

1 40 0.0396 30% 

1 40 0.0408 30% 

1 40 0.0420 30% 

1 40 0.0432 30% 

1 40 0.0444 30% 

1 40 0.0456 30% 

1 40 0.0468 30% 
1 40 0.0480 30% 

Target Stroke 
Rate 

6.0% 

6.6% 
7.2% 
7.8% 
8.4% 
7.2% 
7.7% 
8.2% 
8.6% 
9.1% 
9.6% 
10.1% 
10.6% 
11 .0% 
11.5% 
12.0% 
12.5% 
13.0% 
13.4% 
13.9% 
14.4% 
12.4% 
12.8% 
13.2% 
13.6% 
14.0% 
14.4% 
14.8% 
15.2% 
15.6% 
16.0% 
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I '< I \! ... ~~:...-; J ... : . • : .• _, .. . 

~ ~. :-; ::. .~ . . 
~ '- ~ • • : ... -,..- J 

:~~ ~~~----

I 
I 

FEATURES 

I • Powered for Continuous 
Operalion: Al l r;.itings ;.ire wi t11in 
the working limits of til e motor 
as rr.r:ornmr.nrlr.rl by 1he motor 

I manulact1m-?r . Pump can be 
opera ted co ntinuously wi thout 
damage In the motor. 

I • field Serviceable: rump c;.in 
be retJUilt in the field to like new 
rnnti 1t1on w11h common tools 
illlLl reaL1 1ly avai lable spare parts. 

I NOTE: The Model GS has lett 
hand casing threads. 
• Sand Resistant Construction: 
1-ield proven over almost lour 

I 11ecat1 es .. 1;ice cle~1rance design 
;in11 tlo<1ting impellers tor ~111 
extremely ~br;:ision resistant 
r.onligur3tion. 

I • Stainless Steel Metal Parts: 
f\1 $1 types 302, 303 and 304 are 
corrosion resis tant, non -tn xi r: 

I 
and non-lr.ar.hing . 
•FDA Compliant Non-Metallic 
Parts: lmpe ll~r s . diffusers and 
bea1ing spider~ <H P. rnnstructed 

I of ii ylass fill ed enyi11cercLI 

ORDER NUMB ER CODE 

I 
I 
I z o-d 

SPECIFICATIONS 

411 Submersible Pumps 
MODEL GS 

5GS, 7GS, 1 OGS, 
13GS, 18GS, 25GS 

Model 
Ftow Range I Hor;epower Be$l Ell . Discharge Minimum 

Rotati1rn-:1; 

"GS" SERIES MATERIALS 
OF CONSTRUCTION 

GPM I _fl. '. ~ > GPM 

~1GS 12-7 . ~ ~.:; - 2 

/GS 15 10 'I:. :i - - .. --·- - ··· - .. .... ------
10GS 3 16 '· '.· 5 
13GS 4 -20 ~:> - 3 

IHGS Ii Ill 1'< !) 

:1~J(°l!l ll '.l'.l I s 

cnmpos11e . This material is 
co irosion resis tant and 
non -toxic. 
• Discharge Head: Hiqh pro1ile 
precision c;.is t 303 st;iinless stee l 
for superior strengt11 and <Ju ra· 
bility. Cast in looµ for sa fety line . 
• Molor Adapter: Precision cast 
303 stainless stee l is extremely 
rigid for accur;ite alig nment ot 
liquid end to motor. Generous 
space for removal of motor 
mounting nuts vJi ttl regular 
open-end wrench . 
• Bowls: Stainless steel 
for strengt11 ;incl ;ibrasive 
resistance 
• Check Valve : Built in cl1ei;k 
valve constructed of stainless 
stee l ;:ind low compression, FDA 
co mpliant. BUNA rubber for 
excellent abrasive resistance ~nt1 
quiet, eff icient operation. 
• Stainless Steel Casing: 
Polished :.t;iinless steel is 
attractive and clurablc in t11e 
most corrosive water 
• Hex Shalt Design: Six siderl 
sllafts fur positive impeller drive. 

~ 

7 
---··· 
1(l 

13 

111 

2S 

Connec11on Well Sile 

1'/. 4- t.:CW 

1' ' I< ·1" ccw 
1 '/~ 4· r.r.w .. - · ·- . 
1 ~~ 4- ccw 
I ~'• 4" ccw 
11/1 4" ccw 

• Shaft Coupling: Exposed 
rc11 ease of field alignment to 
motor shaft and 10 check pump 
rotation. 
•Urethane Upper and Middle 
Bearings: Fluted Lies ign for free 
pilssC1ge uf abrasives anrJ 
exce llent resistance to sa nd 
d;image. 
• Franklin Electric Motor: 
• Corrosion resistant stainless 
steel constnie;tion through 
2 HP, stainless stee l casing 
with nickel plated gray iron 
end bells 0 11 motors over 2 HP. 

• Built -in su rge arrestor is 
provided 011 si 11gle phase 
111otors through S HP. 

• Stainless steel splined shaft. 
• Hermetica lly sealed windings. 
• Repli:!ceable motor lead 
assembly. 

• UL 778 recognized . 
• NEMA mounting dimensiuns. 
• Con trol box is required with 
3 wire sing le phase un its. 

• Three phase units re quire a 
rn;ignetic starter wit11 th ree ley 
protection. Magnetic star1er 
and heaters must he ordered 
separately. 

•Agency Listings: All complete 
pump/motor i.ISSembl ics are 
UL778 and CSA listed and 
coni µlie~ with ANSI/NSF std . 61. 
All 4" Franklin Electric Motors 
are UL778 recogni1ed . 

:;, u I O:J d !- nb 

Part Name Material 
D1scha11;e He;tt1 

:~ ~ t 
. AISI ~03 SS . 

!:he\.. ~ISl}O~ ~~~ .• 

Chcck\l~lw Sc;il 
BUNA . 

fUA i:oni11h;i11t 
Check Val11e Seat AISI 304 SS 
ChP,1;k V~ lve 

AISI 302 SS ~~t_a!ri•r~g ~!n.g _ . ___ __ .. 
u ljss h llcel 

Beanno Soider -
En9 1 n~ e.1e{1 

Upper 
Comp(l~il c 

.. ·-- --·-- \Jott ll lallH, 
Hcariny F[JA r,om o li~nt . 

Kllpring AISI JO\ SS . .. . 
'(jj~~s hll~~ Oi1fuser 

[nginctrtd 

~~p:~~~-- ·--- Composite 
A\IWI Al 51 :JOJ SS 
lntP.rmedia1e AISI 304 SS. 
~~ I Ut;!'Je i_:- P •. 1vder Met;1I 
l11le1111H1hai" Sl.oatt Al :j l J l-);l -!~!; ,' 
Coupling·:, f>c1w11cr Mct;,1 

Glass filled 
lnlermed1a1e Cle~nng Enui11eered 
Sp1{1 .. r .i ' Coinpos1to 
l 11 ! e r111edi~ I P, Ae~ rino AISI 30:1 SS 
S p~.J.~~t · 

Oc•nng 
Ure l h~11~. 

fDA com oliant 
···- -· 

Sr11111 Al ~; I 304 S~~ 
Aiff:!o.i ss~ 

S pa c~ r PowdP.r Metal I- ·-·- - . . . ·Alsl'Jii4-ss-5crews Caolc Guaod 
Mulur Atl~ 1J l er AI SI ~i03 SS 

---··· - 1-- · . 

Ca~ino 
Al~; ! :lll4 S5 

.Ih~ll _ 
ii1Si:io4SS. 

C·w r1li110 Pow!ler Met3I 
C;<_!i l-. G•md AISI 304 5S 
Sur.toon Seo Bt>n A 1 s 1-aoi ~~s · · 

···-- · 
• f : u~1~1l on pumps nve1 24 staLJeS 
·i: Used on mortcls w11h 21st;u)tlS 1)1 l31()t)1 

AGENCY LISTINGS 

@· Canadian Standards Association 

@ Um:lerwri lers Laboratories 

Cl3 $ti lied ANSI/NSF 61-1992 

Goulds Pumps 1£ ISO 9001 Reglsteted. 

Goulds Pumps 

~ ITT Industries 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Model 10GS ~GOULDS PU M PS 

METE RS FEET 

10GS50 

'100 1300 

...... _____ 

\
REC OMMfN[JED RANGE 

3 - 16 GPM 

l 21JO 
350 

11 00 

300 1000 

0 
<( 9C: ~ OGS30 w 
:I: - - - - - - - - -
(.) 25() 

l\00 
:! 
<( 

z 700 10'3S20 >-
0 200 .... - -- - - - - -
..J 
<( I.J OO 10GS15 I- - .... - - -
0 - - - -
I-

150 500 

400 _1!>~~10 - - - - -
100 10GS07 

300 - - - - - - - - -

10GS05 

50 200@;~05]) = = 
100 

0 00 ~) 

(I 

DIMENSIONS AND WEIGHTS '· 

4 6 8 

Le ngth (inches) 

10 

2 
CA PACITY 

Model HP Ph~ se s1a11es 
W.E.-'Z.· Motor l .0 .A.\!; W.E. 

1or;sos41 2R.22.11.2 1.1 Y,.Rin 5 9.6 9.5 19.1 -----·-~---·-··· - -

1 (~)$054 1 ? ,22 , 11,/ I 1, 7 11() 9.5 20.5 

1 OGSCl7412.22 
,, 

10 13.0 10.7 23.7 " 
10GS1041 2.22 12 144 11.B 26.2 
-------··-- --······ ·· 
IOGS1S41 2 ,.,( 17 17.9 136 31 _5 

10GS15422 1 ~·; 1 17 17.9 15.1 33 .0 --·---- - -
I OGS 15.\32 , .. ~ .l 17 17 9 11.8 29 .7 

1QGS?041? :) ((} 20.11 15.1 :35 .1 

1 OGS20.\32 .34 2 J 20 20.0 13.6 33.6 
·- ··· . -- -- --· - · 

10GS304 I? '.l ')7 :-'6 .0 ns 49.5 

1 ()(; ~;304:1" .:14 3 :1 ".!. i 26.0 20.6 46.5 
·- .. ----- ·-····-- ·-·-

I QG~~51) 1 4 7 5 .1/ :i63 ?95 65 8 
1 OGS504 ~12 .3..t '.> :. 4:.' :JG.3 2 ~H 5!1 .!l 

i: Rr.dur.r:c1 stagr. ... , Hf' pump/wa lr.r en11 ffJr1,1w hr a11 appl1r.a11rins. This rnnd t l rt lJIJcr.s t he ~, , Hr wJter t nd 
•';!. W.E = watij1 e1111 or Pt1111r1 w1 i11ou1 mr11 r11 . 
·:l l. '-' .A. = lenyth ul J~s e. rnbl y - i::D11 1plP. tP. µu111p - w;i ter end Jnd 111t1tt•r 

6 

6 

7 

3 
9 

11 

11 

1l 

12 

12 
.. . 
IS 

1 ~ 

2(J 

~I) 

25 

~ · 

12 

.. - ·-·--· ---- - -- - ---
Weight (lbs . ) 

Motor Tal at 

1H l' ol 

Hl ;> ti 
·- ·· ···-- . 
20 28 
2:1 :12 

28 3'3 
-·· P-- ·· - - ·-·- ·-·-- ·· 

31 ·12 

23 .34 

3(1 42 

2P. 4(1 

52 67 

43 SfJ - ·-- ·- --·--
fi9 fl9 
~.3 n 

RPM 3450 
60 Hz 

' ' ' ' ' ' 

-- -: .... 
~ .: :: :: :: ~ 

16 GPM 

rnJ/hr 

DISC HARGE f ·.-.- fJPT 
_.l. .. 

W.F. 

I ,.. 

1--
r:r~~ ... 

:1 '.l(I" 
[ lftCll 'lt 
di.imeier 

Wlttl CJOle 
yuanJ 

J ' <' 
' ·' 

I s o-d J UI o J d~ nb 3 Jau~J e9 d0 £ : z T oo - 6 z - 5n~ 
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Integrated System 

Installation, Operation, 
& 

Maintenance Manual 

JOB NUMBER 

5888 

© 2004 North East Environmental Products, Inc. 

North East Environmental Products, Inc. 
7 Commerce Ave. West Lebanon New Hampshire 03784 

Tel: 603 298-7061 Fax: 603 298-7063 Email: sales@neepsystems.com 
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PRIMARY PRIMARY AUXILIARY 
LOCATION LOCATION FIELD LOCATION 

GENERAL INSTRUMENTATION NOT OPERATOR OPERATOR MOUNTED OPERATOR 
ACCESSIBLE ACCESSIBLE ACCESSIBLE 

INSTRUMENT 8 8 0 8 OR OPERATOR 

PROCESS CONTROLLER _G 8 D 8 OR OPERATOR INTERFACE 

CONTROL LOGIC ~ ~ ~ ~ RELAY OR PLC 

INDICATOR B a B 
INSTRUMENTS SHARING A COMMON CD HOUSING 

INSTRUMENTATION LINE SYMBOLS 

PROCESS WATER 

' ~' ' ~' ' ~' ' ~' ' ~' PROCESS AIR OR FUMES 

" £ ' ~£ n~ ' ~£ ' ~ PNEUMATIC SIGNAL 

------------ - --- - ELECTRIC, SIGNAL OR POWER 

f'\f' FLEXIBLE PROCESS LINE, VIBRATION ISOLATOR, 
OR FLEXIBLE COUPLING 

FUNCTIONS 

0 I > PROCESS 
SQUARE ROOT OR SQUARE CONTINUATION 
ROOT EXTRACTOR 

0 INTERLOCK - UNSPECIFIED ..__ 
NORTH EAST ENVIRONMENTAL PRODUCTS, INC. 
17 TECHNOLOGY DRIVE -....- WEST LEBANON, NEW HAMPSHIRE 03784 

0 TITLE 

INTERLOCK - ALTERNATING 
PROCESS & INSTRUMENTATION DIAGRAM 

BASIC SYMBOLS 

i 
SCOPE OF WORK OR SIZE 

r WGNO SHE;T 
4 

r EV F EQUIPMENT A 900-900-00195 SUPPLIED BY NEEP OF 

# REFERENCES 
SCALE I I DRAWN DATE 

CONN ECTION NON E DO NOT SCALE DRAWING RC 5/14/02 
SCHEDULE 

© Copyright of North East Environmental Products, Inc., 2000. 
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CENTRIFUGAL PUMP 

ROTARY LOBE 
BLOWER 

ROTARY 
VANE BLOWER 

DOUBLE 
DIAPHRAGM 
PUMP 
PNEUMATIC 
ACTUATOR 

HEAT EXCHANGER 

FORCED AIR ELECTRIC 
FINNED HEATER 

( 11111111 ) 

ELECTRIC 
FINNED HEATER 

: ' 

~: 
~ 

I 

CHEMICAL FEED 
PUMP WITH MANUAL 
STROKE 
ADJUSTMENT 

CENTRIFUGAL 
BLOWER 

AXIAL FAN 
OR BLOWER 

LIQUID 
RING PUMP 

REGENERATIVE 
BLOWER 

COMPRESSOR 
SCREW OR 
RECIPROCATING 

TITLE 

SIZE 

A 

SCALE 

PNEUMATIC ELECTRIC 
SUBMERSIBLE SUBMERSIBLE 
PUMP PUMP 

ELECTRIC MOTOR 

~ DYNAMIC MIXER 

NORTH EAST ENVIRONMENTAL PRODUCTS, INC. 
17 TECHNOLOGY DRIVE 
WEST LEBANON, NEW HAMPSHIRE 03784 

PROCESS & INSTRUMENTATION DIAGRAM 
BASIC SYMBOLS 

DWG HO. SHEET 

900-900-00195 3 4 
OF 

NONE DO NOT SCALE DRAWING DRAWN RC 
DATE 5/14/02 

© Copyright of North East Environmental Products, Inc., 2000. 
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WATER FILTER 

I 
I 
I 
I 

I I 
L - .J 

ATMOSPHERIC 
FLAT BOTTOM 
CLOSED TOP 
STORAGE TANK 

ATMOSPHERIC 
CONE BOTTOM 
CLOSED TOP 
STORAGE TANK 

VESSEL FOR USE 
IN PRESSURE OR 
VACUUM SYSTEM 

MOISTURE 
SEPARATOR 
WITH INTEGRAL 
MIST ELIMINATOR 

LOW PROFILE, 
TRAY TYPE, 
AIR STRIPPER 
\WITH INTEGRAL 
MIST ELIMINATOR, 
SPRAY NOZZLE, 
AND SUMP TANK. 

AIR FILTER 
FILTER/SILENCER 

r-1 
I I 
I I 
I I 
I I 
I I 

CALIBRATION 
COLUMN 

MIST ELIMINATOR 
OR COALESCING 
FILTER 

SPRAY NOZZLE ASSEMBLY 

-.___I __._______.__ STATIC MIXER 

TITLE 

SIZE 

A 

SCALE 

LJ 

LJ 

SILENCER OR MUFFLER 

OIL WATER SEPARATOR 
GRAVITY TYPE 
WITH INTEGRAL SKIMMER, 
COALESCER, AND SUMP 

OIL WATER SEPARATOR 
GRAVITY TYPE 
WITH INTEGRAL SKIMMER, 
COALESCER, SLUDGE 
CHAMBER, AND SUMP 

NORTH EAST ENVIRONMENTAL PRODUCTS, INC. 
17 TECHNOLOGY DRIVE 
WEST LEBANON, NEW HAMPSHIRE 03784 

PROCESS & INSTRUMENTATION DIAGRAM 
BASIC SYMBOLS 

DWG NO. SHEET REV 

900-900-00195 2 4 
OF 

NONE DO NOT SCALE DRAWING DRAWN RC DATE 5/14/02 

©Copyright of North East Environmental Products, Inc., 2000. 
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EQ'.J DIAPHRAGM SEAL 

@ PULSATION DAMPENER 

D REDUCER 

11 
FLANGE 

111 UNION 

>> QUICK CONNECT 

f----9 Y-STRAINER 

~ 
VACUUM BREAKER OR 
VACUUM RELI EF VALVE 

~ 
PRESSURE RELI EF 
VALVE 

C><J GATE VALVE 

C0:J BALL VALVE 

[)<:] GLOBE VALVE 

1, 1 BUTTERFLY VAL VE 

- CHECK VALVE 
N 

T MANUAL ACTUATOR 

I ELECTRIC SOLENOID 
ACTUATOR 

10/C ELECTRIC MOTOR 
ACTUATED (OPEN/CLOSE) 

IMOO ELECTRIC MOTOR 
ACTUATED (MODULATING) 

I PNEUMATIC ACTUATOR 

£1 REGULATOR 

i NC SAMPLE i NC DRAIN PORT 
PORT 

~ FILTER 
REGULATOR 

00 
5J 
[3J 
[Q] 
[!] 
[Q) 

§ 
[ill 

11 1 

~ 
~ 

~ 

TURBINE FLOW ELEMENT 0 a: U) w 
_10 _J::>~w 

Cl.. 
>-U) wrn wO CD t-1-

SI NGLE POINT PITOT >Z >Z-0 o<( ww wo;:::a: 
TUBE _JU) _101-0... o9 a: LL. 

AVERAGING PITOT TUBE 

~ -SIGHT TUBE OR SITE z 
GLASS 0 

U) 
<( 

PADDLEWHEEL FLOW a: 
I-

ELEMENT _J 
::> 

NUTATING DISK FLOW 
a: 
0 

0 ELEMENT w I I 
0 
z 

VENTURY FLOW ELEMENT <( 
I-
0 
<( 

FLOAT&ROD FLOW ELEMENT Cl.. 
<( 
0 I l 

ORIFICE FLOW ELEMENT 
ll 

MAGNETIC FLOW ELEMENT 
o------0 SI NGLE POINT 

FLOAT SWITCH 

VENTURI JET OR EDUCTOR ~DUAL POINT 
FLOAT SWITCH 

3 WAY VALVE 

A. NORTH EAST ENVIRONMENTAL PRODUCTS, INC. 
17 TECHNOLOGY DRIVE -.- WEST LEBANON, NEW HAMPSHIRE 03784 

TITLE 

PROCESS & INSTRUMENTATION DIAGRAM 
BASIC SYMBOLS 

SIZE r WGNO SHE~ 
4 

r EV F 
A 900-900-00195 

OF 

SCALE 

NON E I l DRAWN 
DO NOT SCALE DRAWING RC om 5/14/02 

© Copyrighl of North East Environmental Products, Inc., 2000. 
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I 

208 VOLT 3121 CONTROL ~ AUTODIALER 
3 WIRE + PANEL SENSAPHONE 
GROUND - - 2000 

I I I I 

l l t--------------------------G~s l : 
I r - - - - - - - -(- - - - - - - - - - - - - - -( - - - - - - -<{>-~ <{>- - - - - - - - - - - - - - -;- - - ,.- - - - - - - - J 

i ~~~~ ·! - ~- r1- ~_J ___ _JJ_L !\ -~ ~--
~- i I /'-. T ~ $- ~ '"'® i i j 1 ~ I ...... .......... . 

1 I I i 
I , I I J 

1-8 a., 
Q~ 

~g 
....J 

I 
i 

~ 
~·"" M . 

©~~---

I WP-400 I 

WELL- PW-1 

3 SETS WELL PROBES 
SUPPLIED BY NEEP (2 
SETS FOR FUTURE; 

WELL PUMP(S) SUPPLIED 
BY O'rHER 

N.C. 

- - - -, 
I 

TI<-100 

CP-300 
!:1 GPH 

r ----1 1 1 1 , 

I I r-i' : : L 
I ~ I I ) I : WHT ••• 

- J (:) . J I I r' - : ~H~~ov _1 c Ut ·~~ ~{: # , ~. __,____,, ................ . 
$ "w 

AMBIENT 
BUILDING 

AIRIN 

"'" 

P-100 
30GPM C 

50' TOH 

i
_j ~•6h : : I 

N.c. ~ I I I 

1 

I ~:~ 
I I 

--- --- ---- ----------r -~B------- - - ~-BB 

~ 
FLOOR SUMP 
AND LEVEL 

SWITCH 
SUPPLIED BY 

OTHER 

Rev A: Changed Voltage/Phase 

AS-200 

H.C. 

$~· I 

' 
I 

-- I I -- -- J 
I I 

I 

P-201 
30GPM@ 

50' TDH 

i 
l 
I 
; 

~ 
~i 

1.1 .. 
'---~ , 

A_ NORTH EAST ENVIRONMENTAL PRODUCTS, INC. 
-- 7 COMMERCE AVE. 
..... WEST LEBANON, NEW HAMPSHIRE 03784 

BENCHMARK ENVIRONMENTAL 
ENGINEERING & SCIENCE 

B I 5888 P & ID 
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N 

TB1 

Green 

120 VAC, 10, 2 WIRE & GROUND 
PANEL DRAW 1 AMP 

AUTODIALER 
RECEPTAa..E TO•••SFOAMER 

.----+-+--~'.-........, """ 

'--~,....,.----1-N-(ln) G 
Wh ite N-+-----t------., 

'------..,B::-1,..-a-c.,...k- - -+- L (in) L-+------+-~ 

SENSAPHONE #2000 

0 
< 

-

SLR3E1 G ~ 
a: 

FHN: FHN: phone 

FHN: Pl-OE 

;;!; 

C) ~ "' 
.., ... ., 

"' .... "' 
0 
< 

W3 

TB2 TB3 TB4 TBS TB6 TB7 TBS TB9 TB 10 

CIRCUIT SCHEMATIC 

• 

NORTH EAST ENVIRONMENTAL PRODUCTS, INC. 
17 TECHNOLOGY DRIVE 
WEST LEBANON, NH 03784 
(603) 298-706 1 

lU..EfVoN:ES Ult.ES$ DRAWING NAME Sensaphone 2000 
OTHERWISESPECIRED l---------- - ------1 

DRAWING NO. 

DAT E 
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REV: 
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SIZE: A SHEET 1 OF 1 
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I 
I PROB 
I 
I 

I 
3RD PLACE SYMBOL 5TH PLACE SYMBOL 

I 
Sheathing 

Material Heat Shrink 

A Brass 

c 316SS 

D Carp. 20 

E Hast. B I 
F Hast. C 

G Mone/ 

H Titanium 
Nine I 
Ten 

I 
I Series Style Material Sheathing 

3R 1/4" (.64cm) rod (threaded) Brass 316 SS Carp. 20 PVC Heat Shrink (200° F) 

3T 1/4" (.64cm) rod (tapered) Hast. B Hast.C Teflon Heat Shrink (350° F) 
Mone I Titanium 

3W Wire suspended Brass Polyethylene shield 
316 SS PVC-coated wire (150° F) I 

LPL, LPH-400 

LPL, LPH-401 I Series 3W probes, consisting of metallic bars within a protective 
----• ., _____ plastic shield, are designed to be suspended above liquid with 

- ------- PVC-insulated wires. 7/8" (2.22cm) diameter x 3 3/4" (9 .52) 

I 
I 
I 
I 

LPL, LPH-402 length. 3ZlA wire and 3Z1B adaptor kit required for use with 
3E, 3F and 3N fittings . 

Series 3W 

ORDER BY COMPONENT NUMBER 3WX 

3RD PLACE SYMBOL 

Probe 
Material: 

1 
2 

Brass 
316 SS Standard part numbers in bold. 

WARRICK CONTROLS One Cowles Rd ., Plainville, CT 06062-1198 •Phone: 860-793-4579 • Fax: 860-793-4580 

Models 

-: S@i lea &A. 

8e1ies 8T 

~ 
Applications 

• Deep Applications 
(3W) 

Features 

~ 
• Metallic Bars (3W) 

• Available in Many 
Materials for Various 
Requirements 

• Adaptable for 
Various Fittings 
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Well Probes 

Qty. [] 200-120-00312 

1-WELL 

A 3 500-120-10119 Probe,Conductivity,Sensor 

60 Probe Length 

x 

[] Qty. 
= 

I 180 I soo-120-05480 Total Wire Length 
B 500-120-05480 Wire ,Sensor,Teflon Jacket 

Probe Length I 60 

High 

TITLE 

SIZE 

A 
SC ALE 

Note: See Well Probe Assembly 
Drawing. 

DWG NO. 

NORTH EAST ENVIRONMENT AL PRODUCTS, INC. 
17 TECHNOLOGY DRIVE 
WEST LEBANON, NEW HAMPSHIRE 03784 

WELL PROBES 

1 2 c 
OF 

900-120-00100 

DRAWN DATE 8/07/01 DO NOT SCALE DRAWING GC 
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GREEN BLACK RED 

8 
0 

® 

TITLE 

SCALE 

WHITE GREEN = REFERENCE 

BLACK =LOW 

RED :HIGH 

WHITE :DO NOT USE 

SHIELDED 

A 3 500-120-1011 9 Probe,Conductivity,Sensor 
8 180 500-120-05480 Wire,Sensor,Teflon Jacket 

Cable tie probes for 3' separation 
between H,L,Ref. 

Maximum distance between High 
and Reference is 6 ft. 

NORTH EAST ENVIRONMENTAL PRODUCTS, INC. 
17 TECHNOLOGY DRIVE ·· 
WEST LEBANON, NEW HAMPSHIRE 03784 

WELL PROBES ASSEMBLY DRAWING 

SHEET REV 

900-120-00100 
OF 

DRAWN 

GC DATE 8/07/01 DO NOT SCALE DRAWING 
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General 

ENGINEERING SPECIFICATIONS 
SENSAPHONE 2000 

The Automatic dialer shall be a self-contained microprocessor controlled system capable of monitoring 8 
input channels. The system shall be integrated in construction and shall be installed and configured for 
operation by the user via Microsoft Windows™ software provided at no charge. Voice message recording 
shall be accomplished via local or remote touch-tone phone. Input channels shall be capable of monitoring 
analog or digital signals utilizing 10-bit resolution . 

Upon detection of any alarm or status change, the system shall commence dialing telephone numbers from 
a list associated with the particular alarm condition(s) or combination thereof, and deliver the alarm 
message via a custom voice message, Fax, E-mail, modem, numeric pager or alphanumeric pager. The 
voice alarm message shall be delivered in digitized human voice using messages recorded by the user. The 
system will continue to call telephone numbers in succession until a positive acknowledgment of the alarm 
message is received. Acknowledgment can be accomplished from a voice phone call, a modem phone call, 
or by a callback from either a telephone or a computer with modem. Upon answering, the system shall 
attempt a data connection. If a connection is made the system shall allow remote access to programming 
and operation. If a data connection is not made, the system shall recite a voice status report and allow 
access to remote voice message programming. 

The system shall be FCC registered for direct connection to the telephone network. The system shall have a 
one year warranty from the manufacturer. The system shall be a Sensaphone 2000 by Phonetics, Inc. 

. 110 Channel Attributes and Features 

A. Inputs 

The system shall come standard with 8 universal input channels. The input resolution shall be JO-bit with 
scalable lookup tables . All analog input values shall read to one decimal place. All input channels shall be 
user-configurable as : 

1. NO or NC digital dry contact, using 0.5mA loop current 
2. 4-20mA analog, using custom look up table 
3. 0-5V analog, using custom look up table 
4. Temperature from thermistor, using 2.8K or lOK devices 
5. Run time accumulator 
6. Pulse count 

The system shall have the following built-in monitoring features: 

1. AC power failure detection 
2. Low battery detection 

All monitored channels, including built-in monitoring features, shall allow local and remote data program­
ming of pertinent operational data including, but not limited to: 

1. Input type (NO/NC, 4-20mA and 0-SV analog, thermistor, run time, pulse count) 
2 . Units of measure (degrees F, degrees C, inches, feet, psi , volts, amps, pounds, gallons) 
3. High and Low limits (-99,999.9 to +99,999.9) 
4. Input recognition time (0 seconds to 270 minutes) 
5. Alarm reset time (0 seconds to 270 minutes) 
6. Alarm call list for each channel 
7. Enable/Disable for each channel to dialout for alarm 
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III. 

IV. 

Communications Features 

A. Communication Methods 

The system shall be able to communicate alarms and other status information using the following methods. 
1. Programmable voice 
2. Fax 
3. Modem 
4. Numeric pager 
5. Alphanumeric pager 
6. Internet E-mail 

B. Telephone 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 devices . Call progress detection shall ensure that the alarm dialout is not hindered by no-answers 
or busy signals. 

C. Communications Interface 

The system shall have a built-in 14,400 bps modem to allow remote data communication and programming 
via computer. The system shall have a built-in RS232 serial port for the purpose of local communication 
and programming via computer. Both communication interfaces shall accept standard Modbus protocol. 

D . Destinations (Telephone Numbers and Email Addresses) 

The system shall be capable of contacting up to 32 destinations (36 digit telephone numbers /64 character 
E-mail addresses). There shall be a capability to group the destinations into multiple lists to create calling 
schedules based on weekdays, weeknights and weekends. In addition, individual input alarms may be 
programmed to contact specific destinations. 

E. Voice Messages 

The System shall have the ability to record, store and reproduce voice messages and to use those messages 
to articulate the location and status of the monitored channels. In absence of user-recorded voice messages, 
the system shall articulate channel status using the internally resident vocabulary. All digitized speech 
message data shall be stored in nonvolatile memory. Such nonvolatile memory shall be capable of protect­
ing speech memory for at least IO years of complete power outage. 

There shall be one recorded identification message for the system, and one recorded alarm message for 
each input channel. Message length shall be 4 seconds per input and 6 seconds for system identification. 

Programming 

A. Local Programming 

The System shall have a built-in RS232 port for the purpose of locally programming all system data using 
an IBM PC or compatible with Windows 3.1 or greater, and Sensaphone 2000 programming software 
(included) . All operational data, system setup and configuration data, and all informatio'n regarding the 
status of monitored input channels shall be accessible. In addition, voice messages may be recorded and 
reviewed using a standard touch-tone telephone. 
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v. 

VI. 

B. Remote Programming 

The system shall have a built-in 14,400 bps modem for the purpose of remotely programming and commu­
nicating all system, configuration, and input data using an IBM PC or compatible with modem, Windows 
3.1 or greater, and Sensaphone 2000 programming software (included). A user-programmable security 
password shall protect the system from unauthorized tampering. Voice messages may be recorded or 
reviewed via a phone call using a standard touch-tone telephone. 

System Features 

A. Power 

The system shall be provided with a UL/CSA listed 8VAC l .25A power transformer that the user may plug 
into a 115V AC outlet, ±10%, 60Hz. Typical power consumption shall be 10 Watts . 

B. Battery Backup 

The system shall have a battery compartment (batteries not included) to hold 6 "C-cell" Ni-Cad recharge­
able batteries (2.2AH recommended) . The batteries shall support approximately 10 hours of continued 
system operation in the absence of AC power. (Actual battery backup performance is dependent upon the 
Amp-Hour rating, age of the batteries, ambient temperature, and the charge condition.) The unit shall 
include an integrated battery charging circuit. The battery charging shall be intelligent with microprocessor 
guided precision voltage control, which will activate only when batteries are installed. 

C. Local Visual Indication 

Each input shall have a corresponding LED that will indicate the alarm and acknowledgment status of each 
input. The system shall also have LED's to indicate System On, Battery Condition and Phone Line status. 

D. Data Log 

The system shall be capable of logging the values of all input channels, the battery voltage and the AC 
power status. Items to be stored shall be selectable to maximize memory usage. Up to 32,000 total samples 
can be stored in the unit's nonvolatile memory. The time between logs shall be user-programmable. The 
system shall have the capability to send the datalog information via fax or E-mail on a time-programmable 
basis. Datalog information may also be retrieved via computer and modem, by using the polling option of 
the Sensaphone 2000 Windows™ software. 

E. Security 

The system shall allow the user to program a data password to prevent unauthorized local or remote access 
to programming. 

Remote Operation Features 

A. Status Report 

The system shall allow the user lo call 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. 
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VII. 

B. Data Status Report 

The system shall allow the user to call into the unit with a computer, modem and the Sensaphone 2000 
software package. The system shall allow interrogation and programming access to system parameters and 
status. The real time input status can also be displayed graphically. Real time status snap shots can also be 
automatically transmitted to E-mail or Fax destinations on a time schedule. 

C. Voice Acknowledgment 

An alarm on any monitored channel may be acknowledged remotely by pressing tones on a touch-tone 
telephone keypad or by calling the system back within a specified time period. 

D. DataAcknowledgment 

An alarm on any monitored channel may be acknowledged remotely by the user via a computer, modem 
and the Sensaphone 2000 software. Alarms may be acknowledged manually by calling into the unit or they 
may be acknowledged automatically using the alarm-answer mode of the Sensaphone 2000 software 
package. 

Enclosure and Environmental 

A. Enclosure 

The system shall be housed in a durable aluminum enclosure with integral mounting brackets for wall or 
panel mounting. The dimensions shall be 12.1 "W x 7.2"H x 1.6"0. The weight shall be 3 lbs. 

B. Electrical Protection 

Power and telephone connections shall have internal spike and surge protection using metal oxide varistors. 
All input channels shall have fault protected input circuits. 

C. Additional Electrical Surge Protection 

Additional Power and Telephone line surge protection shall be available from the manufacturer. When so 
installed, the system shall be fully warranted against any damage caused by transient surges entering the 
system through Power or Telephone lines. 

D. Environmental 

The system shall function over an operating temperature range of 32°F - 122°F at up to 0 - 90% RH, non­
condensing. The system may be stored within the temperature range of 0° - l 30°F. 

E. Maintenance 

The system manufacturer shall have in-house service facilities and technical assistance available during 
normal business hours, Monday - Friday SAM - 5PM(EST). 

Specifications subject to change without notice. 
© 1997 Phonetics, Inc. 

Phonetics, Inc. 
90 I Tryens Road 
Aston, PA 19014 

Phone: (610)558-2700 
FAX: (610)558-0222 
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1.5 S.G. 1.9 S.G. 

T erracon has you covered on all vertical bulk storage 
applications. A tank range of 57 capacities in a 
variety of configurations, incorporates all the features 
needed for tough, safe and economical indoor or 
outdoor storage of corrosive chemicals. 

• One-piece molded seamless construction 

• Translucent walls with molded calibration scales. 
Other colors available 

• U.V. stabilized for sunlight protection 

• Many tanks are provided with side wall and dome 
flats for mounting fittings and instrumentation 

• XLPE available for larger tank rigidity concerns 

• Most tanks available with wall thicknesses suitable 
for 1.5 and 1.9 specific gravity liquid storage 
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CXF 0050 
CXF 0060 
CXF 0075 
CXF 0110 
CXF 0165 I 
CXF 0220 -
CXF 0240 
CXF 0300 
CXF 0301 I 
CXF 0360 

_ f,XF 0375 
CXF 0500 --· 
CXF 0501 I 
CXF 0525 
CXF 0550 
CXF 0551 
CXF 0600 I 
CXF 0700 
CXF 0750 
CXF 0850 
f""Vr"' nn~1 

l CXF 1000 
I 

( X t- 11 II 

CXF 1101 
CXF 1200 
CXF 1201 

I 
CXF 1500 

I 
I .......... 

I 
c 

I 
I 
··2\C:: 

50 185 - - 18 .1875 23 30 30 8 A 
60 225 - - 22 .1875 23 39 41 6 A 
75 280 - - 27 .1875 23 44 48 8 A 

110 415 - -- 40 .1875 31 36 41 8 A. 
165 620 - - 60 .1875 31 57 59 8 -~--
220 830 - - 70 .1875 43 39 42 8 A -
240 905 - - 80 .250 48 34 44 6 c -
300 1135 - - 90 .250 43 56 59 8 A -
300 1135 - - 100 .225 35 73 80 16 c - -
360 1360 - - .: _ _110 ---- - .250 57 34 45 6 c 
375 1415 - ----·- - 90 .250 45 56 62 18 , __ A. ___ 
500 1890 - - - 140 .250 54 54 62 8 _J.. __ 

500 1890 110 .210 ' 120 .250 46 72 76 16 D 
525 1985 85 .210 - - 56 49 53 16 D 
550 2080 120 .210 140 .250 48 72 82 10 D 
550 2080 110 .210 135 .250 69 30 40 16 D 
600 2270 - - 150 .250 64 41 52 6 c 
700 2645 115 .220 140 .250 69 34 50 16 D 
750 2835 165 .250 180 .3125 46 112 119 16 D 
850 3215 190 .250 225 .3125 48 109 120 21 c -oo;n '>'l 1 i; ••n "lC r> .,,.. ,r nn •r ~ 

1qoo 3785 205 .3125 240 .375 64 73 84 16 B I -· 
11 Jl 4160 225 .280 210 .3125 64 79 88 18 B 
1100 4160 175 .250 190 .3125 86 40 55 16 D 
1200 4540 - - 360 .4375 73 84 99 16 c 
1200 4540 190 .250 - - 77 58 62 16 D 
1500 5675 300 .333 41 !?,_.. -- .....£4 108 121 16 B 

--t ~ 1--
TK-100 j__ --j E f--

;----- ~ ' = -1 ~ 

1 ~ ----:::: 
;' 

l) r D c .. 
D 

B 

~A=1il ~A~ 11 
STYLE A STYLE B 

TERRACON CORPORATION 
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Mercury-activated, wlde-ant1le switch deslt1ned to 
control pumps up to 1 HP at 120 VAC and 2 HP at 210 VAC. 

This mercury-activated, wide-angle pump switch provides automatic control of pumps in non-potable 
water and sewage applications. 

This switch is not sensitive to rotation or turbulence. For certain pump applications, one Super 
Single• may be wired in place of two control switches to operate a relay control panel. 

The_ Super Single• pump switch is suitable for use with intrinsically safe circuits. 

FEATURES 

• Patented tumbler assembly gives positive pump on or pump off . 

• Controls pumps up to 1 HP at 120 VAC and 2 HP at 230 VAC. 

• Adjustable pumping range of 6 .5 to 13.5 inches (17 to 34 cm). 

• Includes standarn mounting clamp and boxed packaging. 

• UL Listed for use in non-potable water and sewage. 

• CSA Certified. 

• Three-year limited warranty 

lfM,raulic 

Pu•P Down I ON poshlon 
contacts 

PURIP Down I Off position 

CLOSED 

OPTIONS 

This switch Is available: 

• for pump down or pump up applications. 

• with a 120 VAC or 230 VAC piggy-back plug. 

• without a plug for direct wiring in 120 VAC or 230 VAC applications. 

• in standard cable lengths of 10, 15, 20, or 30 feet and 3, 5, 6, or 10 
meters (longer lengths available). 

----------- -----------------·-- ···· · ···- . .... . . 
·-
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Super Slnllle• pump switch Installation lnstrualons 

MOUNTING THE SWITCH 

1. Determine the required cord 
tether length as shown in Figures 
AandB. 

2. Place the cord Into the clamp as 
shown In Figure C. 

3. Secure the clamp to the 
discharge pipe as shown in 
Figure C. Note: Do not install cord 
under hose clamp. 

4. Tighten the hose clamp using 
screwdriver. Over tightening may 
result in damage to the plastic 
clamp. Make sure the float cable 
is not allowed to touch the excess 
hose clamp band during 
operation. 

5. Check Installation. Allow system 
to cycle to insure proper · 
operation. 

Note: All hose clamp components are 
made of 18-8 stainless steel material. 
See your s.JE-Rhombus supplier for 
replacements . 

awltchp~ 

pump plug :...::±.t(] 

PIGG\'·BACK PLUG INSTALL 

• Electrical outlet must not be 
located In pump chamber. 

• Electrical outlet vOltage, piggy­
back plug voltage, and pump 
voltage must match. 

1. FoHow steps 1 through 4 of 
·Mounting The Switch.· 

2. Insert switch's piggy-back plug Into 
outlet. 

3. Plug pump into piggy-back plug as 
shown in Figure A; 

4. Check installation. Allow system to 
cycle to insure prciper operation. 

Fltlure B 
Determining Pumping Range 

In rnches (T 1ncrri. 2.5 cml 

tether 
length 

Use only BS • guide. PUITll>lria ranges .,. 
based on testing In norHurtiulent Conditions. 
Range may vary due lo waler temperature and 
oon:t ehap8. Nol8: A9 the lecher len!llh 
Increases, 90 does the variance ol lhe 
pumping range. · 

Fl•ure c 

DIRECT WIRE INSTALL 

1. Follow steps 1 through 4 of 
•Mounting The Switch.• 

2. Wire switch as shown below. 
3. Check installation. Allow system to 

cycle to insure proper operation. 

iw..liliilil~~ In 230 VAC pump lnstalatlons. one 
side ot the line going to the pump Is 
always UQI. Tl* concllk>n exists • 
the switch II on Of olf. lnatall dolJJle 
pole llsconnecl on all 230 V AC pump 
circuits. 

lnsll. lnslr. PN 100947SA 
Cat. Page PN 1009505A 

22650 County Highway 6 • P.O. Box 1708 • Detron Lakes, Minnesota 56502 USA 
Hl88-01Al-SJE (1-888-342-5753) • Phone: 218-347-1317 • Fax: 218-847-4617 

E-mall: sje@sjerhombus.com 
OSJE.fl~ 

Prinled in USA 03/00 

--
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AMERICAN STAINLESS PUMPS 
Stainless Steel Pumps for the Commercial Marketplace 

Installation Operation & Maintenance Instructions 

Model SSP & SSPC 
Description and Specifications: The Model SSP is a close coupled , end suction , single stage, open-impeller, 
back-pullout centrifugal pump. The model SSPC is the enclosed impeller version of the same pump. Connections are 
NPT threaded. All wetted metal pump parts are 18-8, 304SS, or better. Most parts are formed from stainless steel 
sheet. 0-rings and elastomeric seal parts are Buna (Viton, EPR are optional). Motors are NEMA 56J frame, with a C­
Face mounting flange and a threaded shaft. All pumps use a mechanical seal to prevent leakage around the motor 
shaft. 

Operating limits: The models SSP & SSPC are designed for 75-PSIG operating pressure at 212 deg. F., with the 
standard Type-6, carbon vs. ceramic with buna-n elastomers mechanical seal , and a maximum temperature limit of 250 
deg. F., with a Type-21 mechanical seal with viton elastomers. The motor is limited to 20 starts per hour, evenly 
distributed. 

Notice: Upon receipt of this equipment, inspect the carton and the equipment for any dam­
ages that might have occurred during shipment and notify the carrier immediately. Damage 
that occurs during shipment is not the responsibility of American Stainless Pumps. Failure to notify the carrier will place 
responsibility on the purchaser for any repairs or damages occurring during shipment. 

Safety Instructions: To avoid serious or fatal injury and/or property damage, read and follow 
all instructions in this manual. Review all instructions and warnings included in this manual 
before attempting any work on this pump or pump/motor assembly. Do not remove or alter 
any decals. 

The motor used to drive this pump is an electrical device connected to a potentially lethal 
voltage power source. Take all precautions required when working with or on the motor 
and its power source, including but not limited to: 

1. 

2. 
3. 
4. 

5. 

6. 

7. 

8. 

Always disconnect and lockout the electrical power source before attempting any connection , maintenance or 
repairs. Failure to do so can cause electrical shocks , burns and death. 

Install , ground and wire motors in accordance with all local and national electrical codes. 
Install an all leg disconnect switch near the motor for quick access. 
The electrical supply must match the motor nameplate specifications and the motor must be wired per the 

wiring diagram on the motor to match the selected voltage. Incorrect wiring can cause fire and motor 
damage and will void the warranty. 

Most single-phase motors and some three phase motors will have automatic thermal protection switches 
wired in the motor. These switches will open and stop the motor if the motor overheats. As the motor 
cools , these switches will close and start the motor automatically and unexpectedly. 

Motors which do not have thermal overloads must have a properly sized contractor or magnetic starters and 
overload switches (or fuses) in the starter panel. Three phase motors require all leg protection. 

Use only stranded copper wire to motor and ground. Wire size must limit the maximum voltage drop to 10% 
of the motor nameplate voltage at the motor terminals. 

Three phase motors can rotate in either direction. The pump will operate properly only in one direction 
(clockwise when looking from the motor end , counterclockwise when viewed from the pump end). Operat­
ing the pump in the reverse rotation may damage or destroy the pump and motor and voids the 
warranty. 

www.aspumps.com 14032 S. Avalon Blvd . Los Angeles, CA 90061 

Phone: (310) 630-8089 Fax: (310) 630-8095 

3/1/2001 

Page 1 
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Installation: 

AMERICAN STAINLESS PUMPS 
Stainless Steel Pumps for the Commercial Marketplace 

Units may be installed horizontally, at an angle or vertically with the motor on top. Do not mount the motor below 
the pump as leakage from the pump will damage the motor and can cause a shock, burns or 
death. 

GZJ Locate the pump as near to the liquid source as possible. The pump must be primed with little or no air in the case 
to begin operation. The pump must be located below the liquid level when starting. This pump is not self-priming. 

GZJ Protect the pump and motor from freezing. Although the pump may survive a freeze up, the mechanical seal and 
0-Rings may not. 

GZJ Allow adequate space around the unit for service and ventilation. 
GZJ Units mounted horizontally should be located on a flat, rigid surface. Unit may be free standing, but some vibrations 

may occur. If attached to a foundation , tighten hold down bolts before connecting the piping. 

Piping: 
GZJ All piping must be independently supported. No piping loads may be carried by the pump. 
GZJ Piping should be the same size or larger than the pump connections. 
GZJ Proper Piping to the suction is critical for proper pump operation. Suction pipe should be short and direct, with a 

minimum offittings and turns. 
GZJ Suction pipe must continuously rise to the pump to avoid air pockets. All pipe connections must be airtight. 
GZJ If suction pipe is larger than the pump, an eccentric reducer must be used with the straight side on top to avoid 

an air pocket. 
GZJ If suction of pump is above the liquid source level, a foot valve or other isolation valve will be needed to prime the 

pump. A continuous stream of liquid must be made available for the pump suction to hold its prime. 
GZJ Do not use any suction valve for throttl ing the pump. This will cause loss of prime and damage to the pump that 

is not covered by warranty. 
GZJ Be sure that the source liquid level is sufficient to prevent vortices from drawing air into the pump. 
GZJ Install a valve on the discharge line for use in regulating the pump flow and for isolating the pump during 

maintenance and inspection. 

Rotation: 
The models SSP & SSPC will operate properly only in one direction (clockwise when looking from the motor end , 
counterclockwise when viewed from the pump end). Operating the pump in the reverse rotation may 
cause the impeller to unscrew, breaking the shaft, damaging the pump and/or the motor, 
and voids the warranty. Three phase motors can rotate in either direction. Single phase motors normally only 
rotate in the proper direction. 
To check rotation, you must observe the motor shaft from the back of the motor. 

1. Remove the end cover from the center of the back of the motor by prying off the cap. You do not need to 
remove any screws on most motors. 

2. Quickly switch on and off the motor and watch the shaft rotation as it slows down. Motor shaft should be 
turning in the clockwise direction when viewed from the back of the motor. 

3. If your three-phase motor is turn ing in the wrong direction, have a qualified electrician interchange 
two of the three motor power wires. This should reverse the rotat ion. If a single-phase motor is 
turning in the wrong direction, it has been wired wrong internally. Consult the motor manufacturer or 
American Stainless Pumps for instructions. 

4. Check the rotation again, if it is correct, replace the end cover cap. 

Operation: 
GZJ Pump must be completely primed before starting. Air in the suction lines or case must be vented. 
0 Model SSPC Only: If the pump case is rotated so that the discharge nozzle is not vertical, an air pocket may form 

in the case that will prevent the pump from operating properly. Loosen the case bolts until this air is removed for 
proper operation. Be sure to retighten the bolts before operating the pump. 

GZJ Do not operate the pump at or near zero flow. At zero flow, heat will build up in the pump and can cause 
extreme damage to the pump, property damage and/or possible injury to operating personal. Minimum flows of 
10% of the pumps best efficiency point are recommended unless otherwise authorized by ASP. 

GZJ Do not operate the pump beyond the flow rates shown on published curves. Noisy pumps or the sounds of 
"pumping rocks" may be signs of cavitation or operation beyond the pumps capacity. 
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AMERICAN STAINLESS PUMPS 
Stainless Steel Pumps for the Commercial Marketplace 

Operation Continued: 
[Z] Check pump and motor for vibration. Vibration may be a sign of pipe strain , insufficient mounting or operation 

beyond the pumps capacity. 
[Z] The pump models SSP & SSPC are not designed for handling large amounts of solids. For the model SSP, 

Spherical solids size should not exceed the vane height of the impeller, less 0.060". For the model SSPC, solid 
sizes must be smaller than the impeller vane family expressed in thousandths of an inch, less 0.140". 

Maintenance: 
There is no scheduled maintenance required. Close-coupled pumps have no bearings. Bearings in the motors are 
permanently grease lubricated and cannot be re-greased. Mechanical seals will need to be replaced when leaking. 
0-Rings may harden with age and may need to be replaced when they leak. 

Motor Bearings and Pump Thrust: Model SSP Only 
Open impellers generate significantly more thrust than do enclosed impellers. The Model SSP with a 4.38" diameter 
impeller operating at 20 psig generates about 150 pounds of thrust. This thrust load is carried by the motor bearing. 
The standard jet pump motor and the standard SSP motor uses as a front and rear bearing a size 203 grease lubricated 
bearing. This bearing has a B 10 rated life of approximately 6,000 hours when operated with a thrust load of 150 pounds 
at 3500 RPM. This rating means that 10% of all bearings operated in this condition will fail within 6,000 hours of opera­
tion. The average bearing life will be 3 to 4 times this 6,000 hours. 
Pumps and motors which operate intermittently, or only operate 40 hours per week, will usually have acceptable bearing 
lives with the standard jet pump motor bearing. Pumps that operate continuously, 24 hours per day, will have about 10% 
of their thrust bearings fail in the first year of operation. 
For service applications that are critical, for installations that are difficult to access, or for pumps operating at 
differential pressures above 25 psig, American Stainless Pumps recommends that motors with a larger thrust 
bearings and higher load ratings be used. Consult factory for pricing and details. 

Disassembly: 
Disconnect and lockout the electrical power before attempting any disassembly. Casing 
may contain hazardous fluids. Drain and flush and take necessary precautions. 
It is not necessary to remove piping from the case to disassemble. Pump is a back pullout design and unless casing 
needs to be repaired or replaced, it can stay in place during servicing. 

GZJ See page 7 for model SSP, and page 8 for model SSPC cross sectional drawings. 
1. Close all valves and drain pump and pipes and flush if necessary. 
2. Remove any motor hold down bolts. 
3. Remove the eight (8) case bolts (Item ?CS) with a 3/16" alien wrench. 
4. Pull the motor and pump internals back out of the case. The baseplate (Item 800) will slip off when the bottom 

two case bolts are removed and can be left with the pump case. Remove the case a-ring (item 500) and 
inspect for damage or hardness. 

5. If the motor is a three phase motor, a locking mechanism (item ?SC) is used to prevent the impeller (item 
200) from unthreading if started in the wrong direction. If motor horsepower is less than 1 HP, the starting 
torque is relatively weak. ASP uses a locking compound to prevent the impeller from unthreading at start­
up. If the motor horsepower is equal to or greater than 1.0 HP, ASP will provide a left hand threaded , button 
head locking screw with an impeller washer to prevent unthreading. The locking screw (item ?SC) is 
installed with removable Loctite to prevent it from coming out when operating in the correct rotation. Remove 
this locking screw by turning it clockwise while holding the impeller against rotation. 

6. Remove the impeller (item 200) by turn ing the impeller counterclockwise (when looking at the impeller from 
the pump end) while holding the motor shaft. It will be necessary to remove the motor shaft cover plate in the 
center of the rear of the motor to get access to the shaft. Using a screwdriver, wrench or vise grips as 
needed, hold the shaft tightly against rotation while turning the impeller. Do apply any heat to the 
components. If you are unable to hold the shaft in this manner, remove the rear motor housing and grip the 
motor shaft with vise grips or other similar device (do not hold shaft where bearings will mount). 

7. Model SSP Only: There should be several spacing washers behind the impeller. These spacers locate the 
open impeller vanes close to the case for efficient operation. Measure the thickness of this stack of spacers 
for future reference. Remove them from the shaft but do not lose these washers. You will need them for 
reassembly. 
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Stainless Steel Pumps for the Commercial Marketplace 

Disassembly continued ... 
8. Remove the rotating element of the mechanical shaft seal (item 300). This element is held in place by the 

9. 

impeller only. If the rotating element does not come off easily, it is stuck to the shaft. Pry up the seal plate 
(Item 400) with screwdrivers or pry bars. The seal plate should compress the seal spring and force the seal 
off the shaft. If seal is stuck, and you must pry with force, do not pry towards your face or body. The seal 
and seal plate can come free unexpectedly and injure you. 

If the seal plate (item 400) did not come off with the seal, remove it now. If you plan to replace the stationary 
seat, you will need to press it out from the back. Do not push with your finger, as you will probably cut it on 
the edges of the seal plate when the seal pushes out. 

1 O. If you plan to replace the motor, remove the four motor adapter bolts (Item ?MB) with a 7132" alien wrench and 
remove the motor adapter plate (Item 600). If you are not replacing the motor, leave the adapter plate in 
place. 

11 . If the motor comes with a deflector, the deflector should go outside of the motor adapter plate and must be 
removed if the adapter plate is to be removed. 

12. Check the suction a-ring (item 510) in the case suction nozzle. It may be difficult to remove. Use a sharp 
pointed awl or similar device to pry the a-ring from the groove. Replace if damaged, swollen , fretted, or just 
worn out. 

Assembly or Reassembly: SSP & SSPC 
GZJ See page xxx for model SSP, and page xxx for model SSPC cross sectional drawings. 
GZJ Assembly of the pump and motor is easier when the motor is standing face up so that parts do not fall off, 

although access to the motor shaft at the rear of the motor will require a horizontal position. 
GZJ It is considered good practice to replace the mechanical seal whenever you have to disassemble the pump. 
1. If replacing the motor, remove the deflector from the motor shaft. There may not be enough room behind the 

motor adapter plate for the deflector to spin freely. 
2. Install the motor adapter plate (Item 600) with the four motor bolts (Item ?MB) using a 7/32" alien wrench. You 

must use the low profile button head socket screws that came with the pump or other low profile head bolts. 
There is not enough room for a standard cap head screw/bolt. Tighten the bolts. Install the deflector now. 

3. Install the mechanical seal stationary seat into the Seal Plate (Item 400) by putting a suitable lubricant on the 
cup seat and gently pressing into the seal plate bore. Do not get any lubricant on the seal faces. Use 
the foam sheet from the seal box to protect the seal face from dirt and scratches while pressing into the 
seal plate. Place the seal plate onto the motor adapter plate. 

4. Lubricate the sealing elastomers on the rotating assembly of the mechanical seal and press gently onto the 
shaft. You may have to hold the seal in place until the impeller is installed. 

5. Model SSP Only: Place the necessary number and thickness of impeller spacer/washers onto the threaded 
portion of the shaft. If you are not changing the impeller or the motor, use the same batch of spacer/ 
washers you removed. See the section on Setting Impeller Clearance for procedures if you have changed 
the impeller to case setting. 

6. (If motor is three-phase, read section 7 below for Loctite instructions, then continue reading here) Thread the 
impeller onto the pump shaft. Be sure the impeller hub is tight against the spacer/washers that are tight 
against the shoulder of the motor shaft. If you leave the impeller loose, when the motor starts up, the 
impeller will tighten up on the shaft so tightly that you may not be able to remove it later. You will need to 
hold the motor shaft from the rear of the motor with a large screwdriver, wrench or vise grips while tightening 
the impeller. 

7. If motor is three-phase, and wiring has been reconnected , rotation may have changed. To protect against rotation 
in the wrong direction at start up, reinstall the left hand threaded impeller locking screw and washer (item ?SC), 
or for motor horsepowers less than 1 HP, install the impeller with a locking compound such as Loctite. 

8. Install the case a-ring (item 500). Replace if brittle, damaged or misshapen. 
9. Model SSPC Only: Install the suction o-ring (item 510). Replace if brittle , damaged or misshapen. 
10. Model SSPC Only: Join up the back pull out assembly with the case. Do not force the pump into the case. 

The suction 0-ring (item 510) can be pinched when installing. You may have to back out the pump from the 
case, center up the 0-ring with your finger and slip in the pump assembly again. Before installing the case 
bolts, check to be sure the impeller is spinning freely. 

11 . Model SSP Only: Join up the back pull out assembly with the case. Install the (8) case bolts (item ?CS), 
leaving the bottom two bolts loose for attaching the base (not necessary with footed motors). Slip the 
baseplate under the bottom two bolts. Tighten the case bolts while holding the baseplate in place. 

12. Model SSP Only: Check the impeller to case clearance per the following instructions and adjust as needed. 
13. Install and tighten the motor base hold down bolts. 
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Setting Impeller Clearance: Model SSP Only 
0 See SSP Performance Notes for impeller shimming discussion. 
[Z] Properly setting the impeller to case clearance is the most critical factor in determining the SSP's perfor­

mance. You will get maximum performance and efficiency (and maximum amp draw) with near to zero clearance. 
Factory standard clearance is 8 to 12 mil. Spacer/Washers to adjust clearances are available in 10 mil and 15-mil 
th ickness. 

[Z] You can have more or less than normal flow and head by changing the clearance. To increase clearance, remove 
impeller spacer/washers. To decrease clearance, add impeller spacer/washers. Be aware that if you set the 
impeller at near to zero clearance, and operate near maximum flow rates, you may overload the standard 
motor. Also be aware that impeller clearances near zero greatly increase the risk of the impeller grinding 
against the casing. 

[Z] Standard factory settings for spacers are 30 to 90 mils of spacer/washers to obtain 10-mil clearance. Since the 
tolerances of the motor shaft and pump parts can stack up, some pumps may need more or less than this standard. 
Some special OEM assembl ies will not have any spacers when the customer elects to accept reduced performance 
in return for ease of assembly. 

0 American Stainless Pumps provides special feeler gauges for impeller shimming. Call and order our feeler gauge set, 
part number 1<200. Our standard shim pack set is also available. It contains ten each of the 0.010" and 0.015" shims. 

Use the following impeller shimming method when building a new pump: 
0 American Stainless Pumps provides special feeler gauges for impeller shimming. Call and order our feeler gauge set, 

part number 1<200. Our standard shim pack set is also available. It contains ten each of the 0.01 O" and 0.015" shims. 
Use part number 200115. 

1. Place the pump (as assembled through step 4 on page 47) on the workbench , positioned vertically. 
2. Place 0.050" shims onto the motor shaft (two 0.015" shims and two 0.01 O" shims). 
3. Thread the impeller onto the shaft, compressing the seal and shims. You will need to hold the motor shaft from the 

rear of the motor with a large screwdriver, wrench or vise grips while tightening the impeller. 
4. Place case a-ring (item 500) onto seal plate. Make sure a-ring is laying flat against the seal plate flange. 
5. Place case onto pump assembly, and install case screws (item ?CS). Tighten case screws in a cross-bolting 

fashion. 
6. Rotate the impeller from the back of the motor, or with your finger through the suction or discharge nozzles. Listen 

and feel for any scraping noises from the impeller hitting the casing. If a scraping noise is heard , remove the 
case and impeller, and then remove either one 10 or one 15 mil shim. Repeat step 5 & 6. If no noise is heard, 
proceed to step 7. 

7. Use the pink feeler gauge (0.015"), and slide it in between the impeller and the casing through the discharge nozzle. 
If the pink feeler gauge does not fit , go back to step 6 and remove shims as necessary to make pink gauge 
slide in between impeller and casing. When done correctly, the feeler gauge will become visible through the 
suction nozzle. Continue pushing the feeler gauge into the casing until it is all the way in, and centered across 
the face of the impeller. Rotate the feeler gauge using a pair of needle nose pl iers, and feel for tight spots. If 
gauge encounters only a slight pinching resistance, you probably have a good impeller clearance. Remove the 
pink feeler gauge, and check to see that the brown feeler gauge (0.010") does not bind when used in the same 
way. If it does not, go to step 9. If it does, remove 0.010 mils of shims from behind impeller and repeat step 7. 
If the pink feeler gauge is free to rotate 360 degrees across the face of the impeller without binding or resis­
tance, go to step 8. 

8. If the pink gauge is capable of rotating 360 degrees without binding, then there is a greater impeller/casing clear­
ance than 0.015". Determine this clearance by repeating step 7 with the thicker gauges. Yellow=0.020", 
White=0.025", Orange=0.030". If clearance is larger than 0.030", stack the various gauge thickness and repeat 
procedure until clearance is known. When clearance is determined, add shims behind the impeller to close 
clearance as desired. Repeat step 7. 

9. Proper clearance has been established. Return to step 5 on the previous page. 
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AMERICAN STAINLESS PUMPS 
Stainless Steel Pumps for the Commercial Marketplace 

Model SSP Impeller Shimming Method for Replacement Impellers 

When replacing impellers in a model SSP open impeller pump, the following worksheet will provide a 
relatively q1,1ick method for maintainjng the proper impeller/casing clearance. You may also want to read 
the previous page for an overview of the impeller shimming procedure. 

REPLACEMENT IMPELLER SH IMMING PROCEDURE 

Old Impeller 

-;--;--.-,--,,- , 1 

___ f T 

1. Measure D 1, X 1, D2, & X2. (Mea sure X 1 & 
X2 as accurately as possible) 

D1= X1= D2= ____ X2= 

2 . De termi n K1 & K2 . 

Impeller K 
Dia merer D 

3-3/4 -0.033 
4-3/8 0.0 
5-1/4 0.046 

K1= K2= ___ _ 

NOUS a Mj(H NQI NQ"JfP OTHCftW!S[' 
NO~ COCES 
FlU.£T AU COftNERS TO 0.01 

t--r---------.-------, ~~ A0~~2~~NST:t~~~O 
l-r>t~rr7'<TCTTir-.-"1"'n-rrmIT7"'"--bvtt"""'71 !:1 &~~ :C™ J'~EHltRLNfS. 
µ.L.1...l..WJ.'"2.LUL:l.Jc_.,..J.~l,l!,IJ..':1.1.2..--'{:>/>µ.ilJ.MI ~~Ofp~gl,~~~~R~:r~.Z,Hc 

New Impeller 

;:-- .-;--,~- . f 

_ _ 1 ·1 

3. Calculate H1 & H2 
H1 =X1+(K1) H2=X2+(K2) 

H1= ____ H2= ___ _ 

4. Calculate S. 
S=H1- H2 

Round S to the nearest 0 .005 increment. 

If S>O, then add shims equal to S. 

If S<O, subtract shims equa l to S. 

STANDARD TOLERANCES 

o.x ±0.0 1 
a.xx ±o.oos 
o.xxx ±0.002 
o.xxxx ±0.0005 

2 

4 

7 

www.aspumps.com 14032 S. Avalon Blvd. Los Angeles, CA 90061 

Phone: (310) 630-8089 Fax: (310) 630-8095 
Page6 



I 
I 
I 
I 
.I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

/5~ AMERICAN STAINLESS PUMPS 
Stainless Steel Pumps for the Commercial Marketplace 

SSP (Open Impeller) Cross Sectional Drawing 

Item No. Part Description Standard Materials 

100 Casing 304 SS 
200 Impeller (Open) 304 SS 

300 Mechanical Seal - Type 6 (std.) Car/Cer/Buna N/316 SS 
(Other seal types available) (Other rraterials available) 

400 Seal Plate 304 SS 

500 Casing 0-Ring Buna N 
(Other rraterials available) 

600 Motor Adapter Plate 304 SS 
7CS Casing Screw - 1/4-20 (3/16 Allen) Nickle Plated Steel 
7DP Drain Plug - 1/8" NPT 304 SS 
7MB Motor Bolt - 3/8-16 (7/32 Allen) 304 SS 

7SC Impeller Screw - 10-32LH (1/8 Allen) 304 SS 
(Standard on 3-Al rmtors 1-hp or larger) 

800 Pump Base (not supplied with footed rmtors) 304 SS 
(not shown) 
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SSPC (Enclosed Impeller) Cross Sectional Drawing 

Item No. Part Description Standard Materials 

100 Casing 304SS 

200 IITµ!ller (Ercla5ed) 304SS 

300 Mectmcal Seal - Type 6 (std) Carte.er/Bl.Ila N'316 SS 
(Oher seal types availal:ie) (at-er rraterials avaictt!) 

400 Seal Plate 304SS 

500 Casing ().Ring Bma N 
(Clher rraterials availal:ie) 

510 IITµ!ller O.Ring Bma N 
(at-er rraterials avaiatE) 

fill Mltcr Adaj:Xer Pl<ie 304SS 
?CS O:ising Screw- 1/4-20 (3116 Allen) Nckle Plated Steel 
?CF Dain PILJJ- 1/8" l\PT 304SS 
?MB Wcr Bolt - 3/S.16 (7/'32. Allen) 304SS 

?SC IITµ!ller Screw- 1 (}321..H (1/8 Allen) 
(Stan:a"d m 3-Ri rrotcrs 1-ll> or lcrger) 

304SS 

800 PLmp Base (rd slwlied with footed rrotors) 304SS 
(ndshoNn) 

www.aspumps.com 14032 S. Avalon Blvd. Los Angeles, CA 90061 

Phone: (310) 630-8089 Fax: (310) 630-8095 

3/1/2001 

Page8 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

AMERICAN STAINLESS PUMPS 

P-100 Stainless Steel Pumps for the Commercial Marketplace 

SSP & SSPC Product Description 
The models SSP and SSPC are similar pumps. The model SSP is the open-impeller version, and 
the model SSPC is the enclosed-impeller version of the same pump. The dimensions of both pumps 
are identical. The SSP(C) is a single-stage, close-coupled, back-pullout centrifugal pump, fabricated 
of 304 stainless steel. 

The SSP(C) was designed primarily for the commercial OEM marketplace. Our goal was to provide 
a new pumping alternative that met the following conditions: 

Lower Cost 
The model SSP(C) is priced lower than 
any other comparable stainless steel 
pump on the market. In fact, in most 
cases the SSP(C) is less expensive 
than similar cast iron or plastic pumps. 

Versatility 

Durability 
The SSP(C) was designed to provide long 
lasting service. The stainless steel materials of 
construction, heavy-duty nozzles and impellers, 
rigid case design, and large mechanical seal 
selection assure a long pump life. 

We wanted the SSP(C) to be able to perform well in a variety of 
appl ications; and we knew that our customers all had different 
requirements. That's why we designed our pump to be easily 
modified or customized, to fit each application's essentials. We 
have over 50 different impeller designs, and can mount our pump 
in almost any configuration. 

High Efficiency 
The SSP(C) is often times, more efficient 
than the competition 's pumps. This is 
attributable to the smooth surface finishes 
provided by stain less steel sheet, and our 
computer aided impeller and casing 
designs. In many cases, an SSP can be 
installed with a lower horsepower motor than 
your previous pump. 

Better Looking 
Judge for yourself. We think the SSP is the 
best looking pump on the market. If you're 
using someone else's rusty cast iron pump, or 
one of our competitor's bulky stainless pumps, 
the SSP(C) will definitely be an upgrade. 

www.aspumps.com 14032 S. Avalon Blvd. Los Angeles, CA 90061 

Phone: (310) 630-8089 Fax: (310) 630-8095 

Features&Benefits.pdf 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

AL­/0-~· AMERICAN STAINLESS PUMPS 
Stainless Steel Pumps for the Commercial Marketplace 

The models SSP & SSPC offer the following features and 
benefits when compared with other similarly formed stainless 

steel centrifugal pumps. 

The SSP outer case is a one-piece shell , capable for supporting the pump and 
motor weight in a vertically mounted position. Many of our competitors formed 
cases cannot be mounted on the suction nozzle and must use the motor as a 
support, or have a special mounting base. Our internal design also prevents any 
air from being trapped in the pump case when mounted vertically, something our 
competitors cannot say. 

The suction and discharge nozzles on the SSP & SSPC are machined from 
stainless pipe, and have an extra heavy wall thickness. These nozzles cannot be 
easily damaged in shipment or during installation, as can the nozzles of our 
competitors' pumps. 

Impellers on pumps supplied with 3-phase motors of 1.5-hp or larger, come as 
standard with a left-hand thread locking screw. Th is screw prevents the 
impeller from backing off the motor shaft at start up, if the motor is started in 
reverse rotation. Our competitors do not have a positive locking mechanism 
on their equivalent pump, and damaged impellers, cases and motors are 
often the victims of a reverse rotation start. 

The SSP & SSPC do not have a volute design casing, which can put a radial load on the motor 
bearing ; and no diffuser to plug up, wear out, or replace. The unique case/ impeller design acts as a 
vaneless diffuser, to convert velocity to pressure. This results in higher efficiencies, lower 
horsepower, and increased reliability. 

The case bolts on the SSP & SSPC are American National, not metric screws like so 
many of our competitors use in their pumps. 

The SSP & SSPC come as standard with an inexpensive Type 6, carbon v. 
ceramic, with Buna N elastomers, mechanical seal. This seal is easy to install 
and replace , can be purchased at any seal supply store, and is relatively 
inexpensive. We also offer upgraded type 21 seals, with viton or EPA 
elastomers, and silicon carbide faces as options. Our competitors use a very 
expensive, non-standard seal as their standard seal , and charge to change to a 
less expensive seal. 

The SSP & SSPC are priced to beat the competition , w ithout the onerous stocking and purchasing 
conditions set by our competitors. For volume users, the models SSP & SSPC can be customized in 
many ways, to better fit our customer's requirements. We offer two day shipments on standard 
product orders, and just in time deliveries for our blanket order customers. 
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AMERICAN S TA INLESS PUMPS 
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SSP & SSPC Product Code 
C 1 56 25 B 1 T 1 X · Sample code for a model SS PC, size 1x1 .25 1/9/2001 

1st Symbol 

2nd Symbol 

3rd & 4th Symbol 

5th & 6th Symbol 

7th Symbol 

Material Index 
Material Format: 

with a 5.75' diameter impeller, 0.250 Vane height (at 4.38' diameter), 
Carbon/Ceramic/Buna Type 6 mechanical seal, 
with a 1 HP, TEFC, 1/60/115-230V motor, and with a special construction code letter. 

Pump Model S = SSP: Open Impeller, 304SS Pump, 6 inch case, threaded connections 
C = SSPC: Closed Impeller, 304SS Pump, 6 inch case, threaded connections 

Size Code 1 = 1.0' x 1.25' NPT 
Discharge x Suction 2 = 1.5' x 2.0' NPT 

Impeller Diameter 

Impeller Vane Height 
(at a reference 
diameter of 4.38") 

Mechanical Seal 
Type & Materials 

Digits indicate impeller diameter in inches, and eighths of an inch. 
Examples: 43 = 4.38', 56 = 5.75' 

Two digits indicate vane height at 4.38" diameter, as indicated on performance cun.e. 
Example: 25 indicates an average vane height of approximately 0.250 inch at 4.38". 
(Note: if the impeller diameter is larger than 4.38", the vane height at the 
outside diameter will be smaller than the size code.) 

Type 6 Type 21 

1-B_=_C_a_r/~Ce_r/_B_u_na_1--S_t'-oc'-k--1(Std . ) 4 = Car/SiC/Viton 
E = Car/Cer/EPR Stock 5 = Car/Cer/Viton 
'--------'----~ X = Special 7 = SiC/SiC/EPR 

Is = SiC/SiC/Viton 

Stock 
Stock 

Stock 
Rotating Face/Stationary Face/Elastomer 
Car= Carbon 

9 = Car/TC/Buna 
X = Special 

Ger = Ceramic 
SiC = Silicon Carbide 
TC = Tungsten Carbide Note: 

Standard case and impeller o-ring material will match seal elastomer as selected above. 

8th Symbol 

9th Symbol 

10th Symbol 

11th Symbol Up 

Motor HP 

Motor Enclosure 

Motor Power 
Detai ls 

A = 1/3 HP 
B = 1/2 HP 
C = 3/4 HP 

D = Dripproof 
T = TEFC 

Power Rating 
1/60/115-230V 
1/60/230V 
3/60/230-460V 
3/60/460V 
3/60/575V 
1/50 or 1/60 (dual) 
3/50 or 3/60 (dual) 
Special 
1/50/110-220V 
1/50/220V 
3/50/380V 

Special Construction F = Footed Motor 

1 = 1 HP 3 = 3 HP 
E = 1.5 HP 5 = 5HP 
2 = 2 HP 

X = Explosion Proof 
W = Washdown Duty 

3500 RPM 1750 RPM 
1 A 
2 B 
3 c 
4 D 
5 E 
v G 
s u 
x x 

Code. Consult T = Thermal Overload Protection (3 phase motors only) 
factory for pricing L = Pump less base. 
and details . May 
Indicate special 
OEM configuration. 

www.aspumps.com 14032 S. Avalon Blvd. Los Angeles, CA 90061 

Phone: (310) 630-8089 Fax: (310) 630-8095 

2900 RPM 

v 
s 
x 
w 
y 
z 

SSP-C Product Code.pdf 
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AMERICAN STAINLESS PUMPS 
Stainless Steel Pumps for the Commercial Marketplace 

SSP & SSPC Dimensions 
With Standard Pump Base 

-L-·r· --AG·---

X --i CC~T~=-0~ -SINGLE ' 
• PHASE MOTORS ONLY • 

- ---7.50----

2.25* 

' 
I 
' 
I 

---©----
' I 
' 
I 
' -1 -
, 

I 
' 
I 

I L , .. _.1. '"-1.1 
~7.00 

1/8" NPT DRAIN J I 
2.00 1- ·--4.61 

I 

• I 

-1 '-'"' 

MOUNTING SLOTS x4 
0.78" LONG 
0.34" WIDE 
USE 1/ 4" BOLTS 

4.25 

* Dimensions may vary by motor manufacturer and motor enclosure. Weights and dimensions 
listed are the largest for each motor horsepower size likely to be encountered. "Certif ied for Con­
struction" drawings are available upon request. 

Size Suction Discharge L x Y . 

1SSP/C 1.25 NPT 1.0 NPT 4.7 3.1 3.9 

2SSP/C 2.0 NPT 1.5 NPT 4.3 2.7 4.5 

All dimensions in inches. Shipment weight includes packaging. 

www.aspumps.com 14032 S. Avalon Blvd. Los Angeles, CA 90061 

Phone: (310) 630-8089 Fax: (310) 630-8095 

Motor HP AG Ship Wgt. 

1/2 
314 
1.0 
1.5 
2.0 
3.0 
1.0 
1.5 
2.0 

3.0 

5.0 

10.0 29 
10.3 31 

11 .3 33 
11.5 37 
12.1 42 
12.5 51 
11.3 33 
11 .5 37 

12.1 42 

12.5 51 

13.5 55 

3/1/2001 

SSP-C Standard Dimensions.pdf 
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AMERICAN STAINLESS PUMPS 

f..-----7.50-----< 

Stainless Steel Pumps for the Commercial Marketplace 

SSP & SSPC Dimensions 
With Standard Footed Motor 

' 
I 

y ' 
I 
I 
' 

(~~:~~~~~--~~------ '": 
i SINGLE PHASE MOTORS i 
! ONLY I 

2.6. 

------+--
' 
I 
' 
I l G.1s• 

3.75 

I 

1--2.44-+--2.44 --1 

l 
J .00 

J 
I 

2.44-+-2.44 

1.AOTOR FOOT DIMENSIONS 

' 
I 
' 

1/8" NPT DRAIN 
OPTIONAL MOTOR RISER 
AOOS O.J8" TO PUMP 
CENTERLINE HEIGHT. 
USE P/N. 800116 
USE MOTOR RISER WHEN 
MOUNTING PUMP AND 

J .50 

MOTOR ON A FLAT SURFACE 
TO PREVENT CASE FLANGE 
FROM OVERHANGING 1.AOTOR 
FOOT. 

* Dimensions may vary by motor manufacturer and motor enclosure. Weights and dimensions listed 
are the largest for each motor horsepower size likely to be encountered. "Certified for Construction" 
drawings areavailable upon request ___ ... _ 

Size Suction Discharge L x y 

1SSP/C 1.25 NPT 1.0 NPT 4.7 3.1 3.9 

2SSP/C 2.0 NPT 1.5 NPT 4.3 2.7 4.5 

All dimensions in inches. Shipment weight includes packaging. 

www.aspumps.com 14032 S. Avalon Blvd. Los Angeles, CA 90061 

Phone: (310) 630-8089 Fax: (310) 630-8095 

Motor HP AG Ship Wgt. 

1/2 10.0 29 
314 10.3 31 

1.0 11 .3 33 
1.5 11 .5 37 

2.0 12.1 42 

3.0 12.5 51 

1.0 11 .3 33 .. 

1.5 11 .5 37 
2.0 12.1 42 

3.0 12.5 51 

5.0 13.5 55 

SSP-C Standard Dimensions.pdf 
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AMERICAN S TA INLESS PUMPS 
Stainless Steel Pumps for the Commercial Marketplace 

SSPC (Enclosed Impeller) Cross Sectional Drawing 

Item No. Part Description Standard Materials 

100 Casirg :n4SS 
200 lrrµll ler (Enclosed) :n4SS 

3)() l\.1echanical Seal - Type 6 (std) C.ar/Cer/Bma W316 SS 
(Oher sea types availctile) (Oher rraterials ava1atje) 

400 Seal Plate :n4SS 

Ero Casirg OHrg Buna N 
(Oher rrateras avaiialje) 

510 lrrpeller OHng Buna N 
(Oher rraterials avaiialje) 

600 rv1otor Adapter Pl ate :n4SS .. 
?CS C.asirg Screw - 1/4-20 (3116 Allen) Nckle Plated Steel 
7DP Oain Plug - 1/8'' NPT :n4SS 
?MB rv1otor Bdt - 318-16 (7/'32. Allen) :n4SS 

?SC lrrpeller Screw- 10.32LH (1/8 Allen) 
(Stardard 01 3-Fh rrctcrs 1-ll:> cr lar~) 

:D4SS 

ax> Pul1lJ Base (rct sl..,:plied with locted rrctcrs) :D4SS 
(rdsho.vn) 

www.aspumps.com 14032 S. Avalon Blvd. Los Angeles, CA 90061 

Phone: (310) 630-8089 Fax: (310) 630-8095 
3/1/01 
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Pl-104 

1953 

• . 
. 

How to order: Specify product code 

PRODUCT CODES 
Dial Size 1'/," (40mm) 21/ 2" (63mm) 

Connection Bottom Back Bottom 

Tube, Socket 
& Movement Brass Brass Brass 

NPT Connection 
.,,, I/," '//' 

30" Hg Vacuum/kPa . . Q801 

30" -0-15 psi I kPa 
30" --0-30 psi I kPa 
30" -0-60 psi I kPa 
30"-0-100 psi/kPa 
30"-0-150 psi/kPa 
30"-0-200 psi/kPa 
30"-0-300 psi/kPa 
0-15 psi/kPa 
0-30 psi I kPa 
0-60 psi/kPa 
0-100 psi/kPa 
0-160 psi/kPa 
0-200 psi/kPa 
0-300 psi I kPa 
0-400 psi I kPa 
0-600 psi/kPa 
0-1000 psi/kPa 
0-1500 PSi/kPa 
0-2000 PSi/kPa 
0-3000 psi/kPa 
0-5000 psi/kPa 
0-10000 psi/kPa 
0-15000 psi/kPa 
0-20000 psi/kPa 

Options: 

. . Q790 . . Q798 . . Q799 . . Q791 
• . Q792 
• . Q794 . • Q795 . . QSOO 

Q1102 Q1122 Q802 
Q1103 Ql123 Q803 
Q1104 Q1124 Q804 
Q1105 Qll25 Q805 
01106 01126 0806 
Q1107 Q1127 Q807 

• . Q817 
Q1108 Q1128 Q808 
Ql109 Q1129 Q809 
Q1110 01130 0816 
Q1111 Q1131 0810 
Qll12 Q1132 Q811 
Q1113 Q1133 Q812 . . Q813 . . . . . . 

Dry - supply above gauge less liquid fill 
25UC = 2.5" (63mm) U-Clamp 
25BF - 2.5" (63mm) Back Flange 
25FF - 2.5" (63mm) Front Flange 

Back 

Brass 
I I..'' 

Q900 
Q890 
Q898 
Q899 
Q891 
Q892 
Q894 
Q895 
Q901 
Q902 
Q903 
Q904 
Q905 
0906 
Q907 
Q917 
Q908 
Q909 
Q914 
Q910 
Q911 
Q912 
Q913 . . 

LF SERIES 
QUALITY 

Features: 

• I 1 /i" (40mm), 2' /i" (63mm), and 4" (lOOmm) 
dials with black and red markings 

• 304 stainless steel case 
• Brass internals or stainless steel internals 
• Liquid filled or dry 
• I 1 / 2" (40mm) - 2.5% accuracy filled, 

ANSI I ASME Grade B 
• 21 

/ 2" (63mm) - 1.6% accuracy filled, 
ANSI/ ASME GRADE A. I% dry, 
ANSI I ASME Grade IA. 

• 4" (lOOmm) - 1.6% accuracy filled, 
ANSI/ ASME GRADE B. 1% dry, 
ANSI/ ASME Grade IA. 

• '/ s", 1 I(', '/ 2" npt bottom or back connection 
• Restrictor screw standard 

Applications: 
• Pumps, compressors, hydraulic presses & machinery, 

motors, winches etc. Whenever a quality liquid filled 
gauge is required . 

4" (lOOmm) 4" (100mm) 
Bollom Bottom Back Back Bottom Bottom Back Back 

Brass 
1 / /' 

Q700 
Q701 
Q702 
Q703 
Q704 
Q705 
Q706 
Q707 
Q708 
Q709 
Q710 
Q711 
Q712 
0713 
Q714 
Q715 
Q716 . . . . . . 

• 
• 

18 

Brass Brass Brass 
I/," '//' I / 2" 
• Q730 . . Q731 . . Q732 • . Q733 • . Q734 . 
• Q735 . . Q736 . . Q737 • . Q738 • 
• Q739 . . Q740 . 
• Q741 . . Q742 . 
• 0743 • 
• Q744 . . Q745 . 
• Q746 . 

Q717 . Q747 
Q718 . 0748 
Q719 . Q749 
Q720 . Q750 
Q721 . Q751 
Q722 . Q752 
0723 . 0753 . • • 

4UC = 4" (lOOmm) U-Clamp 
4BF - 4" (lOOmm) Back Flange 
4FF ~ 4" (lOOmm) Front Flange 

Stainless 

'//' 
Q760 
Q761 
Q762 
Q763 
Q764 
Q765 
Q766 
Q767 
Q768 
Q769 
Q770 
Q771 
Q772 
Q773 
Q774 
Q775 
Q776 . . . 

• . . . 
• 

Stainless Stainless Stainless 
I I ,'' '//' I/,'' . Q1260 • . Q1261 . 
• Q1262 . . Q1263 • . Q1264 . . Q1265 • . Q1266 . . Q1267 . 
• Q1268 . . Q1269 • 
• Q1270 • 
• Ql271 . . Ql272 . . 01273 . . Q1274 . . Q1275 . 
• Q1276 . 

Q777 . Q1277 

0778 . 01278 
Q779 • 01279 
Q780 . Q1280 

Q781 • Ql281 

Q782 • Q1282 

0783 . 01283 . . . 
Other ranges available upon request. 

• Available upon request. 

t 
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Static 

In-Line Static Mixers 
These economical, long-lasting, in-line mixers are more convenient 
than most motorized mixers. Instead of mixing fluids with a motorized 
mixer before pumping them through a pipe line, you can mix fluids as 
you pump them through a pipe line. In-line mixers prevent overmixing 
and undermixing, and resist fouling in your pipes or tubes. They are 
virtually maintenance free and need no spare parts . 

In-line mixers provide efficient mixing and can withstand large pres­
sure changes- up to 1500 psi w ith smallest sizes. Mixing elements in 
pipe and tube mixers are securely attached to the mixer walls, so 
internal pressure changes cannot collapse elements and stop flow. 

With in-line static mixers, the mixer does not move through the 
fluid-the fluid moves through the mixer. As this illustration 
shows. mixing takes place around the center- line 
and in the direction of flow. 
1) Pump pushes a stream of liquid into the mixer; 
2) The stream of liquid is then split and 
forced to the opposite outside walls; 
3) A vortex is created along the pipe's 
centerline axis; 4) The vortex is - -. 
sheared and the process recurs 
with the opposite rotation. This 1 
clockwise/counterclockwise 
motion mixes the liquid to ensure 
a homogeneous end product. 

Use the Reynolds equation and the table below to determine the 
minimum number of elements you need for efficient mixing. 

Reynolds Re = 31 57QS 
equation: 110 
Re = Reynolds number 

Q = Flow rate (gallons per minute) 
S = Specific gravity 
II = Viscosity (centipoise) 
D = Inside pipe diameter (inches) 

Disposable In-Line Mixers 

Reynolds Elements 
number required 

>1000 6 
500 to 1000 12 
10 to 500 18 

<10 24 

Ideal for your one-time mixing applications, these disposable polyac­
etal mixers are available unmounted or mounted in polypropylene 
tubing . Adjust unmounted mixer length to get optimal mixing action­
shorten by cutting or extend by using more than one mixer. 

Unmounted Mixers can be used with any standard 
tubing having the same tubing 10 as the element OD 
given 1n the table. They work well with flexible tubing . 

Catalog Element OD Number of Mixer 
number (tu bi ID) elements len th 

P-04667-02 '"•" 
12 231e" 

P-04667-12 24 45/e" 
P-04667-04 lf4" 12 3" 
P-04667-14 24 6" 
P-04667-06 31e" 12 45/e" 
P-04667-16 24 9'/e" 
P-04667-08 1/2" 12 61/4' 
P-04667-18 24 123/e" 

Catalog Tubing Number or 
number OD elements 

P-04668-02 S/1•" 
12 31/z'' 

P-04668-12 24 531•" 
P-04668-04 'fa" 12 41/4 
P-04668-14 24 71/4 
P-04668-06 llz" 12 61/2" 
P-04668-16 24 111/4' 

P-04668-08 'le" 12 
P-04668-18 24 

Pipe Mixers 
Install these mixers directly into your process line to achieve a 100% 
mixed output-mixing elements are welded inside the pipe. All mixers 
have threaded ends. Choose PVC, 316 stainless steel, or KY NAR• 
construction material. The clear PVC mixers are ideal for a visual 
check of your mixing processes. Models with removable elements, or 
with elements made of TEFLON • PFA resin are available on request­
call our Application Specialists for details. 

NPT(M) No. of Pipe Shpg wt Price elements ID lb (k) 
Clear PVC schedule 40 ipe mixers 
P-04669-85 31e" 6 0.473" 6'h'' 1 (0.5) 
P-04669-87 12 11 " 1 (0.5) 
P-04669-89 l!z" 6 0.602" 7" 1 (0.5) 
P-04669-91 12 12" 1 (0.5) 
P-04669-92 314 6 0.804" 9" 1 (0.5) 
P-04669-93 12 15" 1 (0.5) 
P-04669-94 1" 6 1.029" 11 " 1 (0.5) 
P-04669-95 12 18" 1 (0.5) 
P-04669-96 11/z" 6 1.590" 15" 1 (0.5) 
P-04669-97 12 28" 2 1.0 
P-04669-98 2" 6 2.047" 19" 2 (1 .0) 
P-04669-99 12 35" 3 1.4 
Standard PVC schedule 80 i e mixers 
P-04669-00 l!z" 6 0.62" 5" 1 (0.5) 
P-04669-06 12 10" 1 (0.5) 
P-04669-02 314 6 0.82" r 1 (0.5) 
P-04669-08 12 14" 1 (0.5) 
P-04669-04 1" 6 1.05" 10" 1 (0.5) 
P-04669-10 12 19" 1 (0.5) 
316 stainless steel e mixers 
P-04669-12 llz" 6 0.62" 5" 1 (0.5) 
P-04669-18 12 10" 1 (0.5) 
P-04669-14 

31·· 6 0.82" 1" 1 (0.5) 
P-04669-20 12 13" 2 (1 .0) 
P-04669-16 1" 6 1.05" 9" 2 (1 .0) 
P-04669-22 12 17" 3 (1 .4) 
KYNAR schedule 80 e mixers 

P-04669-30 
31•' 6 0.82" 6" 1 (0.5) 

P-04669-34 12 12" 1 (0.5) 
P-04669-32 1" 6 1.05" 8" 1 (0.5) 
P-04669-36 12 16" 1 (0.5) 

Tube Mixers 
These mixers consist of a series of fixed right- and left-hand elements. 
Tube and mixing elements are made of 316 stainless steel- ideal for 
mixing high-viscosity fluids such as epoxies. Mixers have plain ends 
and accept standard tube fittings (see pages 278-286 for compression 
fittings) . Food grade tube mixers with TRI -CLAMP• flanges are avail-
able-call our Application Specialists for detai ls. Shpg wt 1 lb (0.5 kg) . 

Cu!i!:ay ~~ . 
Catalog Tube No. or Tube Mixer Viscosity Price number OD elements ID length (cp) 

P-04669-50 17 47/e'' 0 to 200 
P-04669-52 311•" 21 0.13" 6" Oto 200 
P-04669-54 27 71/z" 200 to 750 
P-04669-56 21 r Oto 200 
P-04669-58 "•" 27 0.19" 911•· 200 to 750 
P-04669-60 34 111/z" 750 and up 
P-04669-62 21 11 " Oto 200 
P-04669-64 'le" 27 0.32" 14" 200 to 750 
P-04669-66 32 17" 750 and up 
P-04669-68 15 11 w · Oto 200 
P-04669-70 l!z" 21 0.43" 163/e'' Oto 200 
P-04669-72 32 243/ ... 750 and up 

KYNAR-Reg TM Elf Atochem North America 
TEFLON-Reg TM E. I. OuPont de Nemours & Co. TRI-CLAMP-Reg TM Tri-Clover. Inc. 

566 ent Company toll free: (BOO) 323-4340 Fax: (847) 247-2929 
lnC : (800) 363-5900 In other countries fax direct: (847) 549-1700 



I ShallowTray® Low Profile Air Stripper Specification Sheet Polyethylene Systems 

I ShallowTray Serial #: 2321-5888 

;iineered By: __ Dave Cushman 

Customer: ___ _,B..._.F_,N......,C.._.HL.iLM,....,,A._.B_..._,K._ __ Intended Ship Date: ______ _ 

Order Date: _____ ____ Submittal Approval Required: __Ji{__ Yes No 

Sales. _____ _______________ _ Design Review: Engineering, _________________ _ I Additional Treatment Equipment: 

System Serial#: ________ _ EconoPump Serial#: __________ _ 

11. Special Components I Requirements/ Information I Comments 

I 
I 
I 
I 
I 11. Design Criteria 

I 
I 
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I 
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Design Water Flow Rate 

Maximum Water Flow Rate 

Weir Height 

Equipment Power Requirements 

Basic System Components 

~Sump Tank, Cover, Rings 

2_ s tripper Trays (quantity) 

~gpm 

~ gpm, which is considered a~ Low Water Flow Design, or __ a High Water Flow Design, 
and is based on the blower model selection. 

2 · Inlet, __g_. Outlet 

_1 _ 0 , EQ__volts, ~Hz 

INSTALL ALL EQUIPMENT PER APPLICABLE NATIONAL AND LOCAL CODES. 
CUSTOMER TO PROTECT EXPLOSION-PROOF MOTORS FROM RAIN. 

CAUTION: MAXIMUM PRESSURE OR VACUUM ACROSS PLASTIC SYSTEM = 22 ' WC 

Linear low density polyethylene 

High density polyethylene 

~ Latches Zinc-plated steel 

V Main Blower American Fan Model # AF-12-812327-7 
(with inlet screen and damper) -----------
Minimum Required Blower Performance 300 cfm @ _!Q__• wc Blower P/N __ S_0_0_-_1_0_0_-0_0_0_9_4 __ 

.!'!.__ Blower on Inlet (Pressure system) 

_ Blower on Outlet (Vacuum system) 

_ Blowers on lnj!. Out (Combo system) 

~Mist Eliminator Pad 

~Spray Nozzle 

.!'!.__sight Tube 

~Stripper Tray Gaskets 

. V ,Inlet Piping Connection 

~Blower and Vent Line Connections 

_ 2 _ hp,. 1 _0 , 230 volts, 3450 rpm Coupling P/N _______ _ 

6_.Q___ Hz, ~TEFC or __ EXP Riser P/N ----------

_z__"Blower Inlet Size, ~"Blower Outlet Size 

Main Blower Sized For: 
J_Q_"wc required for ShallowTray Air Stripper 

_Q_"wc additional available for airstream equipment 

Koch style 4310, 4" thick, 304 ss 

Hollow cone, 90° pattern , sized for 15 psi, brass 

Brass fittings, Nalgene tubing 

Medium density neoprene sponge rubber 

Schedule 80 PVC, Brass 

Flexible PVC couplings 



I rv. Optional Equipment 

~Frame Solid steel deck, angle runners, painted. 

Dwyer Magnehelic 2000 series 
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~Air Pressure Gauge ( O -~·we) 
Gravity Discharge Riser 

Additional Blower 
(with inlet screen and damper) 

Required Performance 

t/ Feed Pump 

Required Performance 

~Discharge Pump 

Required Performance 

t/ Main Disconnect Switch 

Control Panel 

~Control Panel w/ Pump Controls 

PurgePanel ™ 

t/ Autodialer 

~Control Circuit Transformer 

.Intrinsically-Safe Relay 

t/ Intermittent Operation 

t/ Auto Operation 

t/ Well Probes 

_ Blower Start/Stop Switch 

~Power Lapse Indicator 

_ Individual Alarm Light 

t/ Strobe Alarm Light 

~Alarm Hom 

PVC 80 Piping, with vacuum relief valve 

_______ __ Fan Model# _________ _ _ 

-~-elm @ ' we 
__ hp, __ 0,-_ -- _volts, ___ rpm, 

__ "Blower Inlet Size, __ "Blower Outlet Size 

Blower P/N _ _..,,~=-------­
Hz, __ TEFC or __ EXP 

American Stainles1 Pump Model #_ C_1_4_3_2_5_5_E_T_1 

~gpm@~'TDH Feed Pump P/N __ 5_0_0_-_11_0_-_o_55_7_8 __ 

~hp, _ 1 _0, 230 volts, 3450 rpm, 60 Hz, JL TEFC or __ EXP 

Port Sizes: ~ inch inlet, 1.00 inch outlet. Impeller Size 4 .38 inches 

American Stainles1 Pump Model# C143255ET1 

~ gpm @ ~· TDH Discharge Pump P/N 500-110-05578 

--1.d__hp, _1_ 0, 230 volts, 3450 rpm, .fill_ Hz,~ TEFC or __ EXP 

Port Sizes: ~inch inlet, 1.00 inch outlet. Impeller Size 4.38 inches 

Integral with electrical enclosure, rotary style, door/cabinet interlocked 

Motor starters, system alarm interlock circuit, operator switches. alarm light. 
NEMA __ Enclosure, Amps, _ _0, Volts, _ _Hz, __ wire plus ground 

Motor starters, system alarm interlock circuit, pump level control circuit, ooerator switches, alarm light, 
NEMA _ 4_ Enclosure, Amps, _ 1 _ 0 , 2::l0 Volts, _QQ__Hz, _ 3_ wire plus ground 

NEMA 7 Main Disconnect switch, NEMA 4 enclosure, air pressure gauge, 
Low air pressure switch, Blower (100 elm@ 2" w.c.) 

Manufacturer Sensaphone (2000) 

230 :120vac 

___ Pepperl+Fuchs, WE77/Ex2-UL repeater relay Dual Channel, SPOT relay output 
__ Warrick 27A1 EO latching relay Single Channel , SPOT relay output 

Blower time-delay circuit added to panel design. Blower shuts off 5 minutes after inlet water flow stops. 

#of wells 3 

Warrick, series 3W, Cord Length= __ 6_0_F_ T __ 

Local blower switch mounted near blower, NEMA ___ _ 

Black-out I Brown-out indicating light, switch, and circuit added to panel design 

Light and relay circuit added to panel design 

_ Red, _ Blue, Federal Signal, NEMA 4, UL listed 

Federal Signal 

~Low Air ~Press . _ Vacuum Switch Dwyer 1950-1, preset at 1.6' we (range=0.3"wc to1.6' we), Explosion-proof 

_ High Air _ Press. _ Vacuum Switch Dwyer 1950, ___ "we to ___ "we, Explosion-proof 

_ Low Water Level Alarm Float Switch 

~High Water Level Alarm Float Switch 

~Discharge Pump Float Switch 

~Water Flow Meter 

~Air Flow Meter 

Mechanical, SJ Electro, (qty) .N.O., (qty) __ N.C. 

Mechanical, SJ Electro, (qty). N.O., (qty) 1 .N .C. 

Mechanical, SJ Electro, (qty) 1 .N.O., (qty) _ _ N.C. 

Manufactu rer_S_i_g~n_e_t _______ _ 

Dwyer 2000-0 meter, single-point insertion pitot tube, mounting kit, & slide rule 

~Water Press. Gauge,~inlet , ~outlet Dial gauge, liquid-filled 

_ Water Temp. Gauge,_ inlet, _ outlet Dial gauge 

V .Line Sampling Port, ~inlet , ~outlet Schedule 80 PVC 

~Air Blower Silencer 

_ Washer Wand 

Manufacturer Clevaflex 

Nozzle, Elbow, 1/4" steel pipe 
Document #900-900-00088 Rev. L GC 01/30/02 



- - - - - - - ·- - -
TANK SIDE VIEW 

3.0 
l 

·! -0- 0 

VIEW NOZZLE H H 1_ FLAT AREA 

21.5 O D A 
15.5 ---11----f--t----

10.75 ---+---+-+- OB 
c 

2.5 

0.0 (FLOOR LEVEL) J 
'=! 0 0 0 L!)C! '=! 
0 C\i c.j cri ;:! ~ Cl) 

BULKHEAD SELt:G 1 IUN-FLOAl ::;vv1 I GH LOCA flON 
CHECK ALL THAT APPLY 

A B c 
V' SWITCH N.C. SWITCH N.C. SWITCH N.C. 

SWITCH N.O. SWITCH N.O. t/ SWITCH N.O. 

1/2" PLUG II' 1/2" PLUG 1/2" PLUG 

MOUNT CORD FITIINGS OUTSIDE 

COUPLING FITTING 
A 1/2"BLKHD 
B 1/2"BLKHD 
C 1/2"BLKHD 
D 1/2"BLKHD 
F 1-1/4"BLKHD 
G 3"BLKHD 
H 1/8" NPT 

.ELN 
-01155 
-01 155 
-01155 
-01150 
-01180 
-01191 

-02735/-02880 

.t!QL.E~ 
1-3/8" HOLESAW 
1-3/8" HOLESAW 
1-3/8' HOLESAW 
1-3/8" HOLESAW 
2-3/8" HOLESAW 
4-1/2" HOLESAW 

11/32" DRILL 

!.l..S..E. 
FLOAT 
FLOAT 
FLOAT 

SIGHT TUBE 
INLET 

OUTLET 
AIR BARB 

- - - - - - - -
DATEIREV. IENG. I D!:SCRIPTION 

RC I NOTATION FOR OUTLET BULKHEAD SIZE 

8.5" VIEW NOZZLE. 
INSTALL RUBBER CAP 
500-150-00200 

COVER TOP VIEW 

@) 

TANK TOP 
VIEW 

• • 14" ROUN D DEMISTER 

~ ~ ) 8"X6" RUBBER COUPLING 
500-160-00035 

500-150-00150 

CONNECT TO MINIMUM 6" 
DIAMETER VENT ST ACK 

-

.... 
~ 

NORTH EAST ENVI RONMENTAL PRODUCTS, INC. 
17 TECHNOLOGY DRIVE 

TOLERANCES 
UNLESS OTHE AWISE 

SPECIFIED : 
* ·030 In. 

DRAWN: 

RC 

DATE: 

3-23-94 

WEST LEBANON, NH 03784 
(603)-298-7061 FAX(603)-298-7063 

DRAWING NAME : 

2300P COUPLING LAYO UT 

DRAWINGI: 900-190-00020 

SCALE: NONE I SIZE: A SHEET 1OF1 

DO NOT SCALE DRAWING 
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- - - - -

2 500 · 1 50-00270 Gatket.s.atpot lOC 130012300·lil " 
1 500 ·1 eC> ·0 0836 Oawncomu, Long 2300P, SST 
1 500-1 ll0 -00840 SHlpol ,13001 2300-9" 
4 500 · 170-00190 Moun ling B111cket. Tenk 
1 500-190-00110llnk,Ple.11ic2300P 
1 500 -190 ·00130CoY•r, Plul lc2300P 
16 500 -200-001 81 Lltch C:.tct\Zlnc, 1300.P 
2 SOO · t 50-00330Ga1k•t.O.Flange ,2300P 
3 500 - 160-01080 Ptate,0.mi&lllr RI lainlng, 13/ 23 
2 SOIH 40-011 so BlikMad . s· 
1 !HI0 -160-000 35Oemi1ter,1 ··0x• "T,23 OOP,304SST 
2 50 0-1 4 0-02 880 HoH Serb .125MM.188M 
1 500 -1 40 -02735Valve,Shut-OCl,1 /BMxt /BF,BrH1 
1 500 - 150-002 oo C:.p,F\Jbber,e.o (8 .0) 
1 500·150 · 00150 Coupling,Rubber,h5(8 ,50x6 . 38 ) 
16 500 -200-00 172 Lii lch,Zinc,adju111ible,2300-P 
1 200-190-00654 Aerallon tray,ring lt rey welded 
• 1 500 -19 o.oo 120 Ring,Plasllc,2300P,Whli.,HOPE 
• 1 500 ·190.00140 T111y ,Pllat ic, 2300P,WIVteJ<lPE . 
, ZCXM 40 -0 0900 2300P in& oul ~lkhHd SUB 
• 1 500 -140-01180 Bul~ad.1.2S",TxT,PVC80 

• ' 500 -U0-011111 Bullohead,3.0" ,F1F,T1T,PVcao 
1 200-140-00006 Site Tube, 1300P& 2300P 
• 3 500·14 0-0 2980 Nipple ,. SxCloH,T1T,Bra11 
• 1 500 ·1 40-02510 Elb>w90, .5Fx .5F 
• 1 500 ·140-025 20 Elb>w Sl rHl 110 , .5Fx .5M 
• 2 500 · 140-02 890 Hos• Barb .5Mx .5M 
• 1 500 ·140.()2740 Vlive Ball .5Fx .5F 
• 1 500 ·140.()2630 TH,. 5Fx.5F1.5F.TIT•T ,Bra11 
1 2CX>-1 ll0 ·0 0101 1300PbulkhHd (112") 
• 3 500 ·1 40-011 50 &Akhud ,.5 ",,PVCIO ( l 300.P) 

~ - -

4 500·1 50·00270 G1.1keLSealpot l DC 13001 2300-9 " 
1 500..160..00820 Oowncomer 12",130012300 · 9" 
1 500 · 1 80 ·00838 Oowncomer, Long 2300P, SST 
2 500..180 ·00840 S.alpot ,1 3001 2300-9 " 
4 500·170·001110 Mounting Bracket, Taiik 
1 500 · 190 ·00110 TMk. Pla1t lc 2300P 
1 500·190 · 00130 ca .... r, Plul lc 2300P 
24 500·200.()01 81LlllchCalchZlnc, 1300.P 
3 500·150·00330GHkel0,Range, 2300P 
3 500 - 160.()1080 Pllite ,0.mltlH RI l.alnlng, 131 23 
2 5CXM40·01150 B!Akhead .5' 
1 500·1 80 · 00035Oeml1ter,1 4"G!1.l(.4 ~ ,2300P,304SST 
2 500..140..02880 HoaeBlrb .125Ml.188M 
1 500 -140 · 02735Valve,Shut-Oll ,118Mil1 ,.F,Bra11 
1 500·150-00200 Clp,R.Jbbu,l.O(ll .O) 
1 .500·1 50 · 00150 Ccupllng,Rubbu,8x6(8 .50JC6 , 38 ) 
24 500·200.()0172 l.a ~h.Zlnc,adj u11.1ble ,2300- P 

2 200·190.()0654 Aerat ion lr•y,ring 11r•y welded 
• 1 500·190-00120 Flng ,F'lut lc, 2300P,~19,HDPE 

• 1 .500·190-00140 Tray,PluClc,2300P,Whlt e)«)PE, 
1200·1-'0·00llOO2300P ln&ou1bulkh9adSUB 
• 1 500 ·1• 0.()1 180 Buliti.•d, 1.25" ,T1T,PVC8 0 
• 1 !00·140.()11111 Bullnead,3.0" .F•F,TxT.PVCIO 
1 200- u o-00008 Sit •Tube , 1300P& 2300P 
• 3 500·141>-02980 Nlpple,. S>ICIOM ,TIT,Bra11 
• 1 S>0 ·140.()2510 Eltx>w 90, .SF1.SF 
• 1 500 ·140-02520 Eltx>w Sltff!IO, .5FJC.5M 
• 2 500·1 4 0-02890 HOie Barb .!!MIC.SM 
• 1 500-140-027 40 va ... Ball .5Fx .5F 
• 1 .500·140-021530 T••~Sf1.5Fx .SF,hT1T .Bra11 
1 200 ·190·00101 1300Pbu11neld(112") 
• 3 .500·1 •0-01 1 50 Bullt!Hd,.5 ", PVC80( 1 300.P) 

- - -

6 500 ·1 50 ·00 270 GHkeLS.8'pot l 0C 130012300-9" 
2 500-110-00 820 Oowncomer 12 ', 130012300·11" 
1 500 ·1 eD-00836 Oowncomer, Long 2300P, SST 
3 500-1 80-00840 S.•lpot , 1 3001 2300-9" 
4 500·1 70 ·00190 Mounling Brack•l T•nk 
1 500·190·0011 O Trik , Plutle 2300P 
1 500·190·00130 Ccwer, Plulic 2300P 
32 500 -200-00181 Llllch Cltchllne, 1300.P 
4 500 · 1 50-00330 GukeLD,Fllinge,2300P 
3 500 ·160-01080 Plmle,e>.ml1•rRetalMig, 13123 
2 soo -140.0 11 so B!Akhud . 5" 
1 500·1 eD · 00035Oerrilter,14"0X4 'T.2300P,304SST 
2 500-140-02880 HOM0.rb .125Ml.18flM 
1 500 ·140-02735 V•lve,Shut-Ol'l ,118MIC118F,e,. .. 
1 500 - 150-00200 C.p,A.Jbber,8.0 (1 ,0) 
1 500 -150· 0015 O Ccupllng.Rubber,818(1S .501Ei . 38 ) 
32 500·200-00172 l.alch ,Zlne,ad]u1l.lble,2300- P 
3 200 - 190-00654 Ae rallon ltay,l\ng II ray welded 
• 1 500 ·190-00120 Ang,Pla11ic.2300P,wtWl9,HOPE 
• 1 500 ·190-0014 0 Tray,Pt.111c, 2300P,WhfteKlPE. 
1 200 ·1 40-00900 2300P In & oul tx.llkheld SUB 
• 1 500 ·140-01180 Bulkhead , 1.25 ' ,TxT,PVC80 
• 1 500 ·140-01191 BulllhHd, 3.0" ,F1F,T1T,PVC 80 
1 200-140-00006 ShTube , 1300P& 2300P 
• 3 500·140-02980 Nlpple ~S.ctON,T•T,81911 
• 1 500 ·140-02 510 Elb>w 90 , .5Fx.5F 
• 1 500 ·140-02520 Elb>w Slrfft90 , .5Fx .5M 
• 2 500 · 140-021190 Hoae S.rb .5Mlc.!iM 
• 1 500 -1 40.()2740 VrJve Ball .SF1 .SF 
• 1 500·140-02630 Tu .. 5Fx.5F1r.5F,T1T1T,BrH1 
1200·190-001011300Pbulkhead (1/2") 
• 3 .500 · 140-011508ulkhead, .5" ,PVC80(1300 · P) 

2311 P BASESlBASSe.l BLY 2 321 P-BASESll!ASSe.lBLY---- 2 331 P BASESll!ASSEMBLY 

-

200-190-00076 CONSISTS OF: 200- 190-00077 CON9STSOF: 200- 190-00078 CON9STS OF: 

- - -

I 500 · 1 50·00270 Ga1ket,s..lpot l DC 130012300-9' 
3 500-160.00820Oowncomer12",130012300-9' 
1 500·1 80·00838 Oowncomer, Long 2300P, SST 
4 l500-1Ei0·00840 S.alpol ,130012300-9' 
4 500 ·170·001110Moundng Br11ekeL T9tlk 
1 !500 · 190 ·0011 O Tank , Plli1He 2300P 
1 500 · 190· 00130Ccwer, Plaat /e 2300P 
40 500.Z00-00181lal:chCatehZR, 1300.P 
5 500-150·00330 G11kel0,Range,2300P 
3 500-160.()1080 Aal e,O.mle•rRets.lnlng, 13/23 
2 500·140·0 1150 BtJkhead .5" 
1 500·160·00035Deni1ter,14"0X41,2300P,304SST 
2 500-140-02880 Hose8arb .125Mx.188M 
1 500 · 140·02735 Valve,ShUl-Ol'l ,1 18Ml1 /8F,8ra11 
1 500 · 150-00200 Qtp ,R.Jbbe r,l.0(8 .0) 
1 5CX>-1 50 · 00150 Ccupllng.Rubber,816(8.50d . :J8) 
40 500·200-00172 la ch ,Zlnc,ldjuel.lble,230 O·P 
4 200·1110-00154 Aeration lr•y ,ring 11r•y welcMd 
• 1 500·190-00 120 Riing ,Plulle,2300P,Whli.,HOF'E 
• 1 500 ·1110-00140 T111y,Plutle, 2300P,lM'llle)<lPE, 
1 200·1 40·00900 2300P In & out bulkhead SUB 
• 1 500 ·140-01180 Bul!Nad, 1.25 ',TxT,PVC80 
• 1 s:>0-140-011111 Bullf\Md, 3. 0'.FxF,TxT,PVC80 
1 200-1 4 0.00006 Site Tube, 1300P& 2300P 
• 3 500 -140-02980 Nlpple,. SxCIOM,TxT,Brau 
• 1 !DO ·1 40-02510 Eltx>w 90 , ,5F1.5F 
• 1 500·1 40-02520 Etb>w SlrMUO , .5F1 .SM 
• 2 500·140-02NO Hoae8arb .5Mx.5M 
• 1 500 ·140-02740 v11 ... S.11 .SFx.!iF 
• 1 500·1 40-02630 TM~ 5Fx. 5F1.5F,T1T1T ,Bra11 

1200· 190·001011300Pbulkheld(112 ") 
• 3 500-140-01150 eunn .. d ,.!i ' ,PVCI0(1300.P) 

2341 P BASE Sll!ASSe.1BLY 
200- 190-00079 CONSISTS OF: 

- - -

1 500 · 160·00836 Oowncomer, Long 2300P, SST 
4 500 · 170..00190 Mounlln9 Bracke l T•nk 
1 500·190-00110 Twik , fllHl lC 2300P 
1 500·190 ·00 130 Ccwer, Pla1tle 2300P 
3 500 · 160-01080 P\lite,Oeml••rRel.llnlng, 131 23 
2 500 · 140·01150 Bulkhud .5' 
1 500 ·160·00035 Dernl1ter, 1 4'121X4 ~ ,2300P,304SST 
2 S00-140-02880 HotaS.rb .125Ml.1 88M 
1 500·140·02735Vatve,Shu1-0fl,1 11Mx1 llF,Brau 
1 500 · 150-00200 Cap,A.Jbbar,1.0(8 . 0) 
1 500·150·00150 Ca.ipllng.Rubber,8x8(8 . 5016 . 38 ) 
$ 200·190-00654 Ae,.llon lr•y ,l\ng llr•y welded 
• 1 500 ·190-00120 Rng ,fll81t lc,2300P,Whi19,HOPE 
• 1 500·1110-00140 Tr11y,Pl111t lc, 2300fl,Whlte.1-0PE, 
4 500..180·00820 Down«1mer,12'l, 1300/230012300P 
5 500 ·1eo.o 0840 S.•lpol , 1300/ 2300 123 OOP,304SIST 
4 8 500 ·200-00172 laEh,Zlnc,9dju1table ,2300-P 
4 8 !!00·200-001 81 Llllch C.lehllnc, 1300·P 
6 500·150-00330 Gaak•LD.Aange.2300P 
10 .500 · 150-002 70 Ge.lteLs-lpot l OC.130012300 ·9' 
1 200·140..00900 2300Pln& outbulkh9ad SUB 
• 1 .500·140-01180Bul!Nad, 1.25" ,T1T,PVC80 
• 1 500·140-01191 Bullnead, 3.0" FxF,TxT,PVC 80 
1 200-140-00006 Site Tube , 1300P& 2300P 
• 3 500 ·1 4 0-02980 Nlpple ,. 5xCIOM,TxT,Bra11 
• 1 500 -1 40-02510 Elbow 90 , .!Fi.SF 
• 1 500·140-02520 Elb>w Slrfft90 ,.5F1.5M 
• 2 500 · 140-0 2 890 Hoa• Barb .5Mx .5M 
• 1 !:>0·140-02740 V8' ... Ball .5Fx .5F 
• 1 S00 ·140-02630 TH .. .5F1.5Fx.5F,T1T1T ,Br11u 
1 200 -190-00101 1300Pbulktleld (112') 
• 3 !!00·140-01150 8ullN•d • .5',PVC80(1300.P) 

-

I 2351P BASESll!ASSe.lBLY 
200- 190-00 1 11 CON9STS OF: 

1 
._~~~-IC1£CKOtEBOXt-~~~~~ .... ~~~~~~~~~~~~~~~,_~~~~~~~~~~~~~~_.~~~~~~~~~~~~~~~__, 

~ 
NORTH EAST ENVIRONMENTAL PRODUCTS, INC, 
17 TECHNOL OGY DRIV E 
WEST LEBANON, NH 03714 
(103}-211·70l1 FAX(I03)·2•70l3 

TOl.UlNCH OMWH>N.t.Ma: 

UHUA OTilllll!Wtll 
2300P Sl.8ASSEMBLY PARTS UST ~:!.":' I 
SHALLOWTRAYTANK LABEL 

·-- ............. : 

GC /FC 9 00 -1 90·000 36·F 

OAtt: SCALE: NONE 1s1ze: A I SHEET 1 OF t 

6 /1 4 / 00 DO NOT SCAU DRAWING 
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AIR PRESSIJE GACE 

LOW (PLUffiED) LOW PRESSUfE 

© 

BACK OF GllGE 

20().1 30- 00 209 Air ..-essur e gauge SUB0 -5"wc 
• 1 500-13G-00035 Clluge.AirPressure,o -5-v..c 
• 4' 500-200- 00145 Tubing Ai r3/ 161Dx5/ 1600 

20(). 130- 00210 Ai r,.. essur e gauge SUB0 -10"wc 
• 1 500 -130-00040 GaugeAirPressure,0- 10"V.C 
• 4' 500-200- 00145 TubingAir3/161Dx5/1600 

20(). 130- 00211 Ai r ..-essure gauge SUB 0 -15"wc 
• 1 500 -130-00050 GaugeAirPressure0 -15WC 
• 4' 500- 200- 00145 Tubing Ai r3/ 161Dx5/ 1600 

20(). 130- 0021 2 Air ..- essure gauge SUB 0 -20"wc 
• 1 500 -130-00060 GaugeAirPressure0-20WC 
• 4' 500 - 200- 00145 Tubing Ai r3/ 161Dx5/ 1600 

20().1 30- 00213 Ai r,.. essur e gauge SUB0 -30"wc 
• 1 500 -130-00065 GaugeAirPressure o-30" 
• 4 ' 500 - 200- 00145 Tubing Ai r3/ 161Dx5/ 1600 

20 (). 130- 00 214 Ai r ..- essure gauge SUB 0 -40"wc 
• 1 500 -130-00066 Gauge,AirPressure,0- 40"WC 
• 4 ' 500 - 200- 00145 Tubing Ai r3/ 161Dx5/ 1600 

20(). 130- 00 215 Ai r ..- essure gauge SUB 0 -60"wc 
• 1 500 -130- 00068 Cllcge,Ai r Pressure ,0 -60"wc 
• 4' 500- 200-00145 l-hse,3/ 16id x 5/ 16od,Tygon,cle 

NOTES 
FfES9JRE LINE 9-l.IT-OFF VALVE Sl-OJLD 
BE QOSED UNTIL A READING IS NEEc::H>. 
THIS WILL PREVENT CXX\JDENSATION mCM 
BUILDN3 LP AND FLOOON3 THE GAGE. 

D 

PRESSlJE SYSTEM 
COllNECT fOXBARB AND TUBING TO HGH 
PPSSU'EPORT ON GAGE. LEAVE LOW 
PFESSLfEPORT OPEN TO ATMOSPl-ERE. 
CONNECT AT AIR STRIPPER SUMP TANK. 

V ACUl.N SYSTEM 
CO>INECT l-CISEBARB AND TUBING TO LOW 
PPSSU'EPORT ON GAGE. LEAVE HGH 
PFESSLfEPORT OPEN TO ATMOSPl-ERE. 
CON3'.:T AT AIR STRIPPER STACK. 

NORTH EAST ENVIRON MENTAL PRODU CTS, INC. 
17 TECHNOLOGY DRIVE 
WEST LEBANON, NEW HAM PSHIRE 03784 

AR PAESSlJ=E GACE 

A 900 -13 0 - 0001 2 
M 1 0 

NONE DO NOT SCALE DRAWING ,.,_ R:; 10 -3 1-94 
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LOW AIR PRESSURENACUUM SWITCH 

,----- PRESSURE DIFFERENTIAL SWITCH 

RANGE ADJUSTMENT SCREW\ O 
CONNECTION NOTE 

[71 LOW AIR PRESSURE SYSTEM 
1.!.J CONNECT FITTINGS TO HIGH PESSURE PORT 

OF PRESSURE DIFFERENTIAL SWITCH, 

A LEAVE LOW PRESSURE PORT OPEN. 
STRIPPER CONNECTION ON SUMP TANK 

D LOW VACUUM SYSTEM 
CONNECT FITTINGS TO LOW PESSURE PORT 
OF PRESSURE DIFFERENTIAL SWITCH, 
LEAVE HIGH PRESSURE PORT OPEN. 

1/8NPTHIGH __/ \__1/8NPTLOW 
PRESSURE PORT '\/ PRESSURE PORT 

B I SEE CONNECTION NOTE 

D 

200-130-00201 LOW press/vac switch .4-1.6"wc 

A 500-130-00070 Switch Air Pressure, .4-1 .6" WC 
B 500-140-02960 Nipple,.125xClose,TxT,Brass 
C 500-140-02490 Elbow,90,.125Fx.125F,TxT,Brass 
E 500-200-00145 Hose,3/16id x 5/16od,Tygon,cle 

TITLE 

STRIPPER CONNECTION ON STACK 

\ 
TO AIR STRIPPER 

SEE CONNECTION NOTE 

NORTH EAST ENVIRONMENTAL PRODUCTS, INC. 
17 TECHNOLOGY DRIVE 
WEST LEBANON, NEW HAMPSHIRE 03784 

LOW AIR PRESSUREN A CU UM SWITCH 

SIZE DWGNO. SHEET REV 

A 900-130-00011 1 1 0 
OF 

DRAWN 

RC/MS 
DATE 9-22-94 SC ALE NONE DO NOT SCALE DRAWING 



- - - - -- - - -
A 

(Q) 

LON (PLUOOED) 

cg 

BACK a= GAGE 

DUCT MAXIMUM SCFM FOR GAUGE 
DIA OTO .5 OTO 1 0 TO 2 0 TO 3 

2 59 84 11 9 145 
3 13 1 185 262 320 
4 2 2 5 319 451 55 2 

u 6 5 11 723 1 ,023 1 252 > c.. 8 885 1 252 1 771 2 169 
0 1 0 1 396 1 974 2 79 1 3 4 18 ..,. 
:I: 12 1 , 98 1 2, 80 2 3 , 96 2 4 ,8 52 
u 1 4 2 ,394 3 ,3 86 4 , 7 8 8 5 ,864 en 

1 6 3 , 127 4 ,423 6 , 255 7 ,661 
1 8 3 959 5 598 7 , 917 9 ,697 

2 52 74 105 128 
3 1 1 7 165 234 286 
4 203 288 407 498 

u 6 46 1 652 923 1 130 > c.. 8 808 1, 143 1 ,6 16 1 , 980 
0 1 0 1 ,271 1, 798 2 ,543 3 , 114 co 
:I: 1 2 1 ,799 2 , 544 3 ,598 4 ,406 
u 1 4 2 , 172 3 071 4 ,344 5 320 en 

16 2 848 4 ,028 5 ,696 6 976 
18 3 615 5 112 7 229 8 ,854 

3 125 177 250 306 
4 . 222 315 445 545 
6 500 708 1 ,0 01 1 ,226 
8 890 1 ,258 1 , 779 2, 179 

I-
1 0 1 ,390 1 , 966 2,780 3 ,405 u 

:::> 1 2 2 002 2 831 4 003 4 903 0 
> 1 4 2 7 24 3 853 5 449 6 673 
..J 1 6 3 5 58 5 ,032 7 ' 117 8 716 < 
(!' 1 8 4 50 4 6 ,369 9 007 11 031 

20 5 , 560 7 ,863 11 ' 120 13 ,619 
22 6 ,7 28 9 , 5 14 13 ,455 16 ,479 
24 8 ,006 11 ' 323 16 ,013 19 ,612 

- - - - - - - - .. 

(STANDARD) 0 

D 

D 

D 
.._ ..... 

TITLE 

SIZE DWO NO. 

A 

SCALE 

None 

B 

DUCT 

200-130-00010 Air Flow Meter 0-0.5 
A 1 500-130-0001 0 Meter Air Flow, 0-.5"WC 
B 1 500-130-00020 Sensor Ai r Flow 
C 1 500-130-00030 Sensor Mtg. Kit 
D 24' 500-200-00145 Tubing Air3/1 61Dx5/160D 

200-130-00011 Air Flow Meter 0-1.0 
A 1 500-130-00032 Gauge.Air Pressure,0-1 "wc 
B 1 500-130-00020 Sensor Air Flow 
C 1 500-130-00030 Sensor Mtg. Kit 
D 24' 500-200-00145 Tubing Air3/1 61Dx5/160D 

200-130-00012 Air Flow Meter 0-2.0 
A 1 500-1 30-00033 Gauge.Air Pressure,0-2"wc 
B 1 500-130-00020 Sensor Air Flow 
C 1 500-130-00030 Sensor Mtg. Kit 
D 24' 500-200-00145 Tubing Air3/1 61 Dx5/1 60D 

200-130-00013 Air Flow Meter 0-3.0 
A 1 500-130-00036 Gauge.Air Pressure,0-3"WC 
B 1 500-130-00020 Sensor Air Flow 
C 1 500-130-00030 Sensor Mtg. Kit 
D 24' 500-200-00145 Tubing Air3/1 61Dx5/160D 

NORTH EAST ENVIRONMENTAL PRODUCTS, INC. 
17 TECHNOLOGY DRIVE 
WEST LEBANON, NEW HAMPSHIRE 03784 
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TITLE 

TANK WALL 

FLOAT SWITCH 
TYP./MINtv'ILM corn 

LENGTH 
3 .5 ING-I 

TO ACTUATE 

MECHANICAL FLOATS (FOR 120VAC ONLY) 

QTY 
200-120-00310 FLOAT SWITCH, N.O., 10' CORD, PVC 
1 500-120-02521 Switch,float,N.O.,mech,10ft cord 
1 500-120-02490 Cord, Watertight, 1 /2' ,Bulkhead 

200-120-00311 FLOAT SWITCH, N.C., 10' CORD, PVC 
1 500-120-02522 Switch,float,N.C.,mech,10ft cord 
1 500-120-02490 Cord, Watertight, 1 /2~, Bulkhead 

WA Tffi LEVEL 

t 
4-5" MN 

TO DE-ACTUATE 

4-5" MN 

WA Tffi LEVEL 

D 
D 
D 200-130-00312 FLOAT SWITCH NO/NC, 10' CORD, POLYOPRO 

1 500-120-02497 Switch,Float,NO or NC,polypro 
1 500-120-02490 Cord,Watertight, 1/2" ,Bulkhead 

MERCURY FLOATS (FOR ALL VOLTAGES INCLUDING l.S.) 

QTY 
200-120-00314 Float Switch, NO, 10',merc 
1 500-120-02490Cord,Watertight,1/2' ,Bulkhead 
1 500-120-02500 Switch,Float,merc ,N.0 .,10ft cord 

200-120-00315 Float Switch, NC, 10',merc 
1 500-120-02490Cord,Watertight,1/2' ,Bulkhead 
1 500-120-02510 Switch,Float,merc ,N.C., 1 Oft cord 

PAGE DOCUMENT 
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AERATION PROCESS. COUNTER-CURRENT AIR AND WATER FLOW 

EXHAUST AIR 

AERATION TRAY 

AERATION TRAY AIRFLOW 

s. ' ' ~ .~ -~ 
~ ~ ~ 

AERATION TRAY AIRFLOW 

CLEAN AIR INTAKE ~•'' 

WATER HOLDING ----~ 
(SUMP) TANK 

@@ INl@IJ' £®®~fMlrIDl1~ IP~ffii IJ'!MJO® 
[Q)ffi1£ WWOrM@. ®~~ @Im£ WWOrM@~ IJ'!Ml£ tr 
£ffi1~ ®IP~©O~O© If@ 'ir!XIO~ U!JINIOIJ'. 

------CONTAMINATED 
WATER INLET 

INLET CHAMBER/SEALPOT 

DOWNCOMER 

INLET CHAMBER/SEALPOT 
~ ~ ~ ~ §._ ~ I 

~ ~ ~ ~ : : 
WATER FLOW, I ~ . 

DOWNCOMER 

INLET CHAMBER/SEALPOT 

BLOWER DOWNCOMER 

A. NORTH EAST ENVIRONMENTAL PRODUCTS, INC. 
17 TECHNOLOGY DRIVE 

~ NEST LEBANON, NH 03784 
(603) 298-7061 
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Troubleshooting Guide for Poor Removal 

WATER ISSUES 

1. What is the water flow rate through the stripper? 

2. Is there foam in the air stripper caused by surfactants, greases, fats, etc.? 

3. What else is in the water besides the contaminates in question? 

4. Are there occasional slugs of free product that could contaminate the sump of 
the air stripper? 

5. Does the sump tank have at least 4 inches of water at all times? 

6. Are the seal pots on each tray full of water? 

7. Are the samples being taken, stored, and tested per approved methods? 

AIR ISSUES 

1 . What is the air flow rate through the stripper? 
- How is it measured? 
- How does it compare with the shop tests? 

2. Is there water blowing out the exhaust stack? 

3. Is there air blowing out the water discharge piping? 

4. What is the design of the air intake and exhaust? 
- Is there any constriction of the flow of air? 

14. is there any way contaminated air can get into the blower intake? 

MECHANICAL AND OTHER ISSUES 

1. Is the blower spinning in the correct direction? i.e. Top of blower wheel 
spinning towards blower outlet. (The blower will blow air even if running 
backwards.) 

2. Is the system level? 

3. When system shuts down, does blower continue to run for 5 minutes after 
influent water stops? 

4. Have there been any power outages that would cause untreated water to fall 
into the sump? 

5. Are trays properly stacked so that the downcomers are in seal pots? 

FOULING ISSUES 

1. Is there any scaling or fouling on the trays? The holes in the trays should be 
3/16 of an inch in diameter. 

2. What is the sump tank pressure reading? Has it changed over time? 

DOCUMENT 900·900-00290 0 
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TYPICAL VENT LINE INSTALLATION 

MINIMIZE NUMBER OF ELBOWS 
AND TOTAL LENGTH OF PIPE TO 
REDUCE PRESSURE LOSSES. 

1 

TABLE 1 

~ 4 

+4--3 

MODEL 

1300 
1300P 
2300 
2300P 
2600 
3600 
31200 
41200 

VENT LINE DIA. (INCHES) 

6-5/8 
6-5/8 
6-5/8 
6-5/8 
8-5/8 
10-5/8 
16-5/8 
18-5/8 

NOTES: 

1. RUBBER COUPLING WITH STAINLESS STEEL RING CLAMPS. 

2. VENT LINE PIPE DIAMETER MUST BE EQUAL TO OR GREATER THAN THE AIR 
EXHAUST VENT DIAMETER ON THE AIR STRIPPER COVER . 

3. FIRMLY SUPPORT PIPE AT ROOF PENETRATION. 

4. FOR INTERMITTENT OPERATION, INSTALL WIRE MESH OF 1/4" (OR LARGER). FOR 
DRINKING WATER SUPPLY, INSTALL ELBOW WITH WIRE MESH. 

5. ALLOW CLEARANCE FOR REMOVING SECTION OF VENT LINE FOR EASY ACCESS TO 
AERATION TRAYS. 

6. PITCH VENT LINE TOWARD SHALLOW TRAY UNIT. 

7. USE PIPING THAT HAS ADEQUATE STRENGTH (PRESSURE OR VACUUM) 
SPECIFICATIONS, AND THAT IS OF SUITABLE MATERIAL. 

900-900-00016 REV. B KM 11/7/95 
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BOTTOM TRAY 
DOWNCOMER 

t 2 in. 

4 - 5 in. 

ti 

- -~ - __ ;_, __ _ - - ... - - -- .... 
GRAVITY DISCHARGE TRAP SET-UP (SEE NOTE 6) 

------- VENT LINE 

1. VERTICAL TRAP HEIGHT SHOULD BE SET SO THAT THE SYSTEM 
MAINTAINS A SUMP TANK WATER LEVEL OF 4-5 INCHES (FROM 
THE BOTTOM OF THE SUMP TANK) DURING NORMAL OPERATION. 

2. THE 4-5 INCH WATER LEVEL ALLOWS THE HIGH LEVEL ALARM 
SWITCH TO RESET AND ALSO FORMS A WATER SEAL AROUND THE 
BOTTOM TRAY DOWNCOMER AND THE EFFLUENT WATER LINE. THIS 
PREVENTS AIR FROM ESCAPING THROUGH THE EFFLUENT WATER 
LINE AND BOTTOM TRAY DOWNCOMER. 

,--~---(i:Oii==I--- SPRAY NOZZLE 3. THE VACUUM RELIEF VALVE PREVENTS THE WATER FROM 
SIPHONING OUT THE EFFLUENT WATER LINE. 

DOWNCOMERS 

SEALPOTS (FORM WATER-SEAL, 
BOTTOM OF DOWNCOMER MUST 
BE SUBMERGED. WATER REMAINS 
IN SEALPOTS WHEN FEED WATER 
SHUTS DOWN.) 

4. IF THE SUMP TANK WATER IS DEEPER THAN 4-5 INCHES WHEN THE 
STRIPPER IS IN OPERATION, THEN EITHER THE LINE SIZE IS TOO 
SMALL OR THERE IS SOME TYPE OF RESTRICTION IN THE LINE. 

5. IF THE EFFLUENT LINE BECOMES FOULED, IT WILL REDUCE THE 
DIAMETER OF THE LINE AND CAUSE THE WATER LEVEL TO RISE. 

6. A TRAP IS NOT NEEDED IF THERE IS A DISCHARGE PUMP. 

~@!Rl IRJjg~jglRJjglNJ©jg @IM!h W R 

POSITIVE AIR PRESSURE FROM BLOWER 
~ >' ? ........... 1 .. 1--(PRESSURE IN INCHES OF WATER COLUMN) 

@@ IM@ii l!.\®®jgiMJ@!h~ IJ!>jglRJ iilXJO® 
@!Rll!.\WOIM@. ®jgjg @!Rll!.\WOIM@® iilXll!.\ii 
£1Rljg ®IJ!>~©O~O© ii@ iilXlO® QJJIMO'ii. 

SIDE VIEW 

HIGH LEVEL ALARM FLOAT SWITCH 

VACUUM RELIEF VALVE 

WATER LEVEL FORMS WATER-SEAL TO PREVENT AIR 
FROM ESCAPING UP DOWNCOMER OR THROUGH 
EFFLUENT WATER LINE 

DO NOT USE THIS TRAP WHEN PUMPING OUT OF ShallowTray 
OR WITH INDUCED DRAFT SYSTEMS 

SET HEIGHT OF INVERTED U-TRAP TO 
MAINTAIN 4-5 in. WATER LEVEL IN SUMP 
TANK DURING STRIPPER OPERATION 

+ NORTH EAST ENVIRONMENTAL PRODUCTS, INC. 
17 TECHNOLOGY DRIVE 
WEST LEBANON, NH 03784 
(603) 298-7061 
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AIR OUT 

I AIR DISCHARGE 
~PORT 

/ CONNECTED TO 

ShallowTray 

BLOWER INLET 

/--zoi AIR INLET PORT 
/ PEN TO ATMOSPHERE) 

AIRIN -- ~OPENTO 
~ ATMOSPHERE 

-- STANDPIPE 
SEE NOTE 1 

NOTES 
1. HEIGHT TO TOP OF STANDPIPE SHOULD BE 

1" HIGHER THAN LOWEST POINT ON AIR 
INLET PORT. 

2. DO NOT USE THIS SETUP IF PUMPING OUT 
OF ShallowTray. 

3. DISHARGE PIPING SHALL BE GREATER 
THAN OR SAME SIZE AS WATER DISCHARGE 
PORT. 

4. PIPING RUN MUST PITCH AWAY FROM 
STRIPPER. 

DRAWI NG FOR REFERENCE ONLY 
DO NOT ASSEMIBLY PER THI S 
DRAWING. 
SEE DRAW INGS THAT ARE SPECI FIC 
TO THI S UNI T. 

L__J ~ -- WATER OUTLET 

INTERNAL PLUMBING------' 
SUPPLIED BY NEEP 
{IF REQUIRED) 

1 '--------' . . ... .. SEE NOTE 4 

A_. -.. 
Tin£ 

NORTH EAST ENVIRONMENTAL PRODUCTS, INC. 
17 TECHNOLOGY DRIVE 
WEST LEBANON, NEW HAMPSHIRE 03784 

RECOMMENDED GRAVITY DISCHARGE SETUP 
FOR INDUCED DRAFT SYSTEMS 
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SHEET REV 

0 
OF 

SCALE 
NONE DO NOT SCALE DRAWING 

DRAWN RC 
DATE 7-7-95 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

SEALPOT FUNCTION -WATER SEAL 

AERATION TRAY 

DOWNCOMER------<~ 

SEALPOT·----___.,~ 

(FILL SEALPOTS 
PRIOR TO START-UP) 

i.------ DOWNCOMER 

CAUTION! 

©© OO©'ii' &.®®~IMllID!b~ IFl~~ mo® 
@lru&.WYJOOO@. ®~~ @~&.WOOO@® ii'1}flffe.'ii' 
£00~ ®IFl~©OW:O© ii'@ mo® l!JJOOO'ii'. 

SEALPOT MUST BE FILLED WITH WATER TO CREATE WATER SEAL. 

AERATION 
TRAY 

AERATION 
TRAY 

.- WATER FLOW 

DOWNCOMER--t- t-'"'L-.....::. __ _J 

SEALPOT----a~~---~'------' 

FILLED SEALPOT 

AIR FLOW 

1. EACH AERATION TRAY CONTAINS A SEALPOT. ALL SEALPOTS MUST BE FILLED WITH WATER TO FORM 
A WATER SEAL AROUND THE DOWNCOMERS. 

2. IF SEALPOTS ARE NOT FILLED. AIR WILL TRAVEL UP THE DOWNCOMER AND PREVENT WATER 
FROM FLOWING DOWN THEM. THIS WILL CAUSE THE WATER TO WEEP THROUGH THE 31'16" 
AERATION HOLES ON THE BOTIOM OF EACH TRAY, RESULTING IN POOR REMOVAL EFFICIENCY. 

3. THE SUMP TANK WATER LEVEL ACTS AS A WATER SEAL FOR THE BOTIOM TRAY DOWNCOMER. 
MAINTAIN AT LEAST 3" OF WATER IN THE SUMP TANK AT ALL TIMES. 

4. SEALPOTS CAN BE FILLED MANUALLY, OR BY FOLLOWING THE PROCEDURES LISTED IN THE 
OPERATION AND MAINTENANCE MANUAL. 

WEEPING 

UNFILLED SEALPOT 

• NORTH EAST ENVIRONMENTAL PRODUCTS, INC. 
17 TECHNOLOGY DRIVE 
WEST LEBANON, NH 03784 
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TO PREVENT PLASTIC DAMAGE 
' 

- Keep water temperature inside the system less than 95°F (35°C). 

- Keep air temperature around the system less than 95°F (35°C). 

- Keep ShallowTray system out of direct sun. 

- Make sure all pipin·g to the tank/cover mates up properly, 
without stress. 

- Make sure all piping is supported independent of the 
tank/cover. 
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FRAMES FOR PLASTIC SYSTEMS 

200-170-00041 Frame Assembly, 1300P Steel 
A 1 500-170-00332 Frame,Steel,1300P 
C 1 500-170-00045 Frame, control panel 
D 1 500-170-00047 Instrument bracket 

200-170-00042 Frame assembly, 2300P steel 
A 1 500-170-00330 Frame,Steel,2300P 
C 1 500-170-00045 Frame, control panel 
D 1 500-170-00047 Instrument bracket 

FRAMES FOR STAINLESS SYSTEMS 

200-170-00030 Frame assembly, 1300 
A 1 500-170-00021 Frame Tank, Steel , 1300 
B 1 500-170-00031 Frame, Blower, Steel, 1300/2300 
C 1 500-170-00045 Frame, control panel 
D 1 500-170-00047 Instrument bracket 

200-170-00031 Frame assembly, 2300 
A 1 500-170-00041 Frame, Holding Tank, Steel, 2300 
B 1 500-170-00031 Frame, Blower, Steel , 1300/2300 
C 1 500-170-00045 Frame, control panel 
D 1 500-170-00047 Instrument bracket 

200-170-00032 Frame assembly, 2600 
A 1 500-170-00051 Frame, Holding Tank.Steel 2600 
B 1 500-170-00061 Frame, Blower, Steel 2600/3600 
C 1 500-170-00045 Frame, control panel 
D 1 500-170-00047 Instrument bracket 

200-170-00033 Frame assembly, 3600 
A 1 500-170-00071 Frame, Tank, Steel, 3600 
B 1 500-170-00061 Frame, Blower, Steel 2600/3600 
C 1 500-170-00045 Frame, control panel 
D 1 500-170-00047 Instrument bracket 

200-170-00034 Frame assembly 31200 
A 1 500-170-00080 Frame, Tank, Steel , 31200 
B 1 500-170-00091 Frame, Blower, Steel , 31200 
C 1 500-170-00045 Frame, control panel 
D 1 500-170-00047 Instrument bracket 

200-170-00035 Frame assembly, 41200 
A 1 500-170-00100 Frame,Tank,Steel 41200 
B 1 500-170-00096 Frame, Blower, Steel , 41200 
C 1 500-170-00045 Frame, control panel 
D 1 500-170-00047 Instrument bracket 

NORTH EAST ENVIRONMENTAL PRODUCTS, INC. 
17 TECHNOLOGY DRIVE 
WEST LEBANON, NEW HAMPSHIRE 03784 

SHALLOW TRAY FRAME OPTION 
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DESIGNERS AND MANUFACTURERS OF HIGH EFFICIENCY FANS AND BLOWERS 

SPECIFICATIONS FOR MODEL "AF" CAST ALUMINUM PRESSURE BLOWER 

1. Furnish an American Fan Company cast aluminum blower: Model "AF". The fan 
ratings shall be based on tests conducted in accordance with AMCA 210-85, figure 7 
for air performance, and AMCA 300-85 installation B for sound performance. 

2. The blower shall be produced by a manufacturer who is ISO 9001 certified and has 
manufactured pressure blowers for a minimum of (10) years. 

3. The fan housing shall be constructed of non-sparking, rust-proof cast aluminum. 
The housing shall be split for ease of maintenance. The intake and discharge shall 
be round. 

4. The wheel shall be centrifugal type with one of the following wheels: cast aluminum 
radial blade, cast aluminum backward curved blade, or fabricated aluminum forward 
curve blade. The wheel is to be secured to the shaft by means of a keyway and 
setscrew. The wheel shall be statically and dynamically balanced. 

5. The assembled fan/motor unit(s) shall be given a short factory mechanical run test 
to verify balance and vibration. Data shall be documented and kept on file for a minimum of 
seven years. 

6. The fan shall be AMCA Type ''B" spark resistant construction. 

7. Inlet and outlet flanges, when required, shall be cast aluminum construction with 
ANSI 125 # flange drilling. 

8. Accessories are as scheduled. 

2933 Symmes Road 
Fairfield, Ohio 45014-2035 
Tel: (51 3) 874-2400 

Administration I Accounting I Purchasing FAX: (513) 870-5577 
Axial Plant FAX: (513) 870-6250 
Parts and Service Department FAX: (513) 874-3932 
Sales I Engineering FAX: (513) 870-6249 
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American 
Fan Campany 
~ 
A Fl~kt Woods Company 

2933 Symmes Road, Fairfield, Ohio 45014-2035 . 
Phone: (513) 874-2400 Fax: (51J) 870-{i249 

Service and PartJ Phone: (513) 874-2400, Extension 3011 
Service and Pali! Fax: (513) 874-3932 

Service and Pali! e-mail: af-serv@amfan-woods.com 

AMERICAN FAN CO. INSTALLATION, OPERATION, 
AND MAINTENANCE MANUAL 0902 

This general manual has been prepared to assist you in installing and mainlaining your American Fan 
equipment By following the general instructiom presented, you will prolong the life of the equipmen~ 

while prevenring unexpected downtime. 

The scope of this manual covers our standard product line and is not intended to cover specially 
engineered equipment 
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SECTION I 

RECEIVING 

All shipments arc F.O.B. factOI}', Fairfield, Ohio. It is, therefore, in the interest of the buyer to 
carefully inspect all shipments before they arc accepted from the freight carrier. Upon delivery, 
be sure that all items listed on the bill of lading and packing list (inserted in the plastic envelope 
attached to the shipment) have been received. Partial shipments arc sometimes made. 

Units arc usually completely assembled except when specifications call for unit less motor. They 
are then skidded, boxed or crated to fully comply with rail or trucking requirements for shipmenL 
Accessories are sometimes shipped separately due to handling space requirements. 

Although all equipment is carefully inspected and prepared for shipment at the factory, damage to 
fan and/or drive parts may occur due to rough handling during shipment. 

Any shortage, breakage or damage noticed at lime of delivery should be indicated to the carrier's 
representative. Damage noticed after delivery should be reported to the carrier at once. Request 
their inspection of the shipment and fill out 1 concealed damage inspection report. 

EXTENDED STORAGE 

Units that will be held in storage for a period of up to two years, should have special provisions 
so operation-readiness can be maintained. Motors should be equipped with internal space heaters 
kept on continuously. Units should be crated and covered with polyethylene film. In addition, 
impellers should be hand-rotated once a month. For best results, keep units sheltered in a cool, 
dry location. 

HANDLING 

Small units should be handled carefully and lifted only by the base, never by the shaft, coupling, 
motor or housing. Large units should be lifted by the base or by lifting eyes. Precaution should 
be ulcen to avoid dropping or jarring equipment as this can cause damage to the shaft or wheel , 
which ls not visibly noticeable, but can cause vibration problems. 

INSTALLATION 

fans and motors should be mounted on structurally sound foundations. Concrete is the best, 
however, other types designed properly arc acceptable. Equipment should be leveled on the 
foundation and shimmed or grouted in place. This will prevent putting the fan structure into a 
bind by bolting down on an uneven surface. 

As a general rule, if vibration isolators arc used, the fan should first be bolted to structural steel 
base and lhe isolation ulces place between the structural steel base and the foundation. This 
prevents the fan base from floating due to uneven weight distribution and/or drive forces when 
mounted directly to vibration isolators. 
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ARRANGEMENT 8 BLOWER MOUNTING PROCEDURE 

I. Motor and coupling should be mounted with blower resting on level, flat surface, but not 
bolted to surface. 

2. After blower is situated in its final mounting location, feeler gauges should be used between 
mounting feet and mounting surface al each bolt hole location to determine thickness of 
shims required. Since the blower base is a weldmcnt, it will be warped to some degree. If it 
is not shimmed to the foundation properly when bolted down, a bind in the frame will result. 
This may cause a bent shaft, coupling, motor and/or bearing misalignment resulting in high 
vibration levels and premature failure of drive components. 

3. After shimming is done, each frame mounting bolt should be finger snugged. Then going 
from bolt to bolt, progressively tighten each one with a torque wrench until the proper torque 
value is achieved for the size foundation bolt being used. 

4. After the unit is completely tightened down to foundation, coupling alignment should be 
rechecked. If coupling is now mis-aligned, loosen foundation bolts and recheck coupling 
alignment. If after loosening foundation bolts, coupling is aligned, then a bind was 
introduced in the bolt-down procedure. It will then be necessary to re-shim so that the bind is 
no longer present. 

S. Once the unit is tightened down to foundation and coupling alignment is maintained, replace 
guards and check duck wort, etc. Unit is now ready for start-up. 

6. Jog motor to make sure unit is rotating in proper direction. If so, bring up to speed and check 
amperage to motor to make sure enough static pressure is present in system to prevent motor 
from overloading. 

7. Vibration levels should be checked and if they arc above values shown in table on page 4, a 
qualified balancing technician should trim balance the unit to achieve these levels. 

SECTIOND 

BEFORE START-UP 

I. Fasteners - all foundation bolts, wheel hub setscrews, wheel locking bolts and bearing 
locking collars must be tight. 

2. . Bearings - check bearing alignment and make certain they are properly lubricated. 
3. Fan Wheel - tiim over rotating assembly by hand to sec that it runs free and does not bind or 

strike fan housing. If wheel strikes housing the wheel may have to be moved on the shaft or 
the bearing pillow blocks moved and re-shimmed. 

4. Motor - check electrical wiring to motor. The current characteristics of the supply line must 
agree with the motor nameplate rating. Motor should be wired and fused in accordance with 
the National Electric Code and local codes. 

5. V-belt drive must be in alignment with belts at proper tension. 
6. Duct connections (if required) from fan to duct work must not be distorted. Ducts should 

never be supported by the fan . Expansion joints between duct connections should be used 
where expansion is likely to occur or where fan is mounted on vibration isolators. All duct 
joints should be sealed to prevent air leaks. All debris should be removed from duclwork and 
fan. 



STARTUP 

I. "Jog" the motor to check for proper wheel rotation. The motor should be stancd in 
accordance with the manufacturer's recommendations. Arrows on fan indicate the proper 
direction of rotation and airflow. 

2. Fan may now be brought up to speed. Watch for anything unusual such as vibration, 
overheating of bearings and motor, etc. Check fan speed on V-belt driven units and adjust 
motor sheave (on adjustable drives) to give desired RPM. 

3. Check motor amperage against nameplate amperage to make s.urc motor is not overloading. 

BALANCE AND VIBRATION 

All fan impellers are dynamically balanced prior to installation in the fin assembly. After 
assembly, fans supplied with motors are test run and fine-tune balanced to reduce vibration levels 
to acceptable limits as shown in table below (from AMCA Standard 204-96). After field 

.installation, fans will need to be checked prior to commissioning, to assure that the vibration 
. levels do not change significantly from those achieved at the factory. his ~ended that the 
velocity values in the table below an: not exceeded by more than IO'!. when fietd installed. 

Fan Application Catqory RicHI MoHted Fluible Mduated 
mm/sec. (inlsec.) mm/sec. (~Jscc.) 

BV-3 3.8 (0.15) 5.1 i o.20) 
r. 

The installed vibration level of any fan is not solely dependent on the balan~ grade. Installation 
factors such as the mass and stiffness of the supporting system, will influem;e the "as installed" 
vibration level (Refer to AMCA Publication 202, Troubles/tooting) . Therefofe, the "as installed" 
fan vibration level is not the responsibility of the fan manufacturer unliiss specified in the 
purchase contract. ' . 

START-UP OF IDGH TEMPERATURE CONSTRUCTION 
FANS AND BLOWERS 

In addition to normal start-up procedure described above, certain measures must be taken against 
thermal expansion deformation. 

I. Fan or blower should be brought to speed between 40°F and I 50°F. It may be necessary to 
throttle back air entering fan or blower and slowly bleeding in heated air to accomplish this. 
(Note: If motor horsepower is sized for high temperature operation condition and not cold 
start-up, throttling inlet air will be mandatoiy·. to prevent motor overloading. It is 
recommended motor amperage be .monitored during this procedure. 

2. The maximum recommended rate of temperature rise is I 5°F per minute. 

3. The reverse situation of fan or blower shut-off also applies. That is the temperature must be 
lowered slowly before turning fan or blower off to prevent damage. 

4 
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SECTION ID 

GENERAL MAINTENANCE 

I. A definite time schedule for inspecting all rotating parts and accessories should be 
established. The frequency of inspection depends on the severity of operation and the 
locality. Inspections might be weekly at first in order to set up the schedule. 

2. Alignment - shaft must not be cocked in the bearings. Misalignment can cause overheating, 
wear to dust seals, bearing failure and vibration. 

3. Hardware - check tightness of all bolts and setscrews. 

4. Lubrication - check fan and motor bearings and add lubricant if necessary. Be careful not to 
over grease as this can damage bearing seals. 

S. Air flow - make sure there is no debris and no unnecessary obstructions to airllow in outlet or 
inlet ductwork. 

6. Bearings on high-speed fans tend to run hot. Therefore, do not replace a bearing because it 
feels hot to the touch. Place a pyrometer or contact thermometer against the pillow block and 
check the temperature. Pillow block and flange mount bearings can have housing surface 
temperatures of200°F (93°C) before the cause of overheating be investigated. 

7. Wheel- inspect wheel blades for accumulation of dust and dirt. Clean thoroughly with stream 
of water jct, compressed air or a wire brush. This will help prevent an unbalanced condition. 
If blades are aluminum, be careful not to damage them. Cover the bearings so water won't 
enter the piUow block. The wheel should have proper clearances to prevent the blades from 
striking the housing. Malec sure wbccl is rotating in proper direction. Never run the fan at a 
higher speed or temperature than is shown on the fan nameplate. Contact American Fan 
Company with any questions. 

FAN BEARING MAINTENANCE 

For most applications, a lithium base grease (such as Mobilith A W2) confonning to a NLGJ 
grade 2 consistency should be used. This type of grease inhibits rust, is water resistant, and has a 
temperature range of -30°F to 200°F with intermittent highs of 250°F. For extreme duty and 
higber temperature applications, use Mobilith SHC220, synthetic hydrocarbon grease. 

Bet1usc oil lubricated bearings arc usually used on high-speed or high temperature applications, 
refer to American Fan Co. factory for the type of oil you should use in your particular application. 

When greasing bearings, it is important not to ovcrgreasc. This is especially true if the bearings 
arc equipped with extended grease lines and the bearings are not visible. In this case, more 
bearing failures occur due to overgrcasing than undcrgreasing. lt is best to give the bearing just 
one "shot" of grease periodically if the bearings are not visible. When the bearings arc visible, 
pump in grease until a small bead of grease fonns around the bearing seals. It is very important 
that fan bearing greasing take place while the fan is operating. Caution should be taken while 
working on and near rotating equipment to avoid personal injury. 



When oiling oil-lubricated bearings, oil should be poured into cup at top of bearing until it 
reached the overflow point at the lower oil cup. 

MOTOR MAINTENANCE 

Lubricate motor bearings to the manufactum's recoDllllClldations. Lubrication recommendations 
are included with the paclcet attached to the f1111. Should this packet be missing, the following will 
apply: 

A. Frutioul Bonepo"'er Sleeve Dearin& Moten: 
Under nonnal operation at ordinary temperatures and clcan slllTOUndings, these motors 
will operate for three years without re-lubrication. Then lubricate annually with electric 
motor oil or SAE I 0 oil. Under continuous operation higher temperatures (but not to 
exceed I 04°F ambient) re-lubricate annually. 

B. Fractional Bonepo"'er BaU llariai: Moton: 
Under nonnal conditions, ball bearing motors will operate fOf five years without re­
lubrication. Under continuous opcntion at higher temperatures, (but not to exceed I 04°F 
ambient) re-lubricate after one year. To re-lubricate where motors arc not equipped with 
pressure fittings, disassemble motor and clean the bearings thoroughly. Repack each 
bearing one-third full with ball bearing grease. 

C. Integral Bonepo"'er BaU Barini:s Moton: • 
Motors having pipe plugs or grease fittings should be re-lubricated while warm and at 
standstill. Replace one pipe plug on each end shield with grcasi_ fitting. Remove other 
plug for grease relief. On low pressure, grease, run and lubi.icate until new grease 
appears at grease relief. Allow motor to run for ten minutes tO expel excess grease. 
Replace pipe plugs. Motors not having pipe plugs or grease fittings can be re-lubricated 
by removing end shield, cleaning grease cavity and refilling three-fourths or 
circumference of cavity. ·, 

Rec:ommeaded re-lubricatioa i1tervala (Genenl g1ide only) 

H.P 
Range 

I Y, -7 Y, 
10 - 40 
50 - 150 

Standard Duty Severe Duty 
8 Hr./Day 25 Hr./Day 

Dirty-Dusty 
S Yrs. JYrs. 
JYrs. 1 Yr. 
I Yr. 9 Mos. 

Rec:ommended Motor G~ 
Polyrcx EM - Exxoo Oil Company 
SRI #2 - Ch~n Oil Company 

V-BELT DRIVE MAINTENANCE 

Extreme Duty 
Very Dirty 

High Ambients 
9Mos. 
4Mos. 
4Mos. 

If belts squeal at start-up, they are too loose and should be tightened. Periodically check belt and 
sheave wear, alignment, and tension. When belts show wear, replace all belts at once with a new 
matched set of belts. New belts will not worlc properly in conjunction with used belts due to 
difference in length. Belts and sheaves should be clean and free from grease. After installing 
new belts, check tension midway between sheaves. Belts should deflect about 1/64" per inch of 



span length with approx. 20-lb. force. Allow unit to run for 4- 6 hours, then it will be necessary 
lo re·tighten belt.! again because new belts tend to stretch initially. 

VJBRA TION LEVEL OF REPLACEMENT IMPElllRS 

All · replacement impellers are dynamically balanced at our factory prior to shipment 
Occasionally, ID impeller that bas been factory-balanced will yield poor balance/vibration results 
when inst.ailed and operated. This does not mean that the impeller was incorrectly balanced at the 
factory. It can result from differences between test-stand conditions and operating conditions. A 
factory test stand has different bearings, bearing spans, structural response, stiffness, mechanical 
impedance, and by necessity, running speed. The test stand cannot duplicate the actual "fan 
system" and its response. For these reasons, the "fan system" vibration levels must be checked 
aft.er installing a replacement impeller. Refer to page 4 for 1CCeptable vibration levels. 

SECTION IV. 

PROBLEM TROUBLESHOOTING 

In the event that trouble is experienced in the field, listed below are the most common fan 
difficulties. These points should be checked in order to prevent needless delay and expense of 
factory service. 

I. CAPACITY OR PRESSURE RA TING 
A. Total resistance of system higher than anticipated. 
B. Speed too low» 
C. Dampers or variable inlet vanes not properly adjusted. 
D. Poor fan inlet or outlet conditions. 
E. Air leaks in system. 
F. Damaged wheel. 
G. Incorrect direction or rotation. 
H. Wheel mounted backwards on shaft. 

2. VIBRATION&. NOISE 
A. Misalignment of bearings, couplings, wheel, or V-belt drive. 
B. Unstable foundation, fan bolted to uneven foundation, not shimmed or grouted. 
C. Foreign material in fan causing unbalance. 
D. Worn bearings. 
E. Damaged wheel or motor. 
F. Broken or loose bolts and setscrews. 
G. Bent shaft. 
H. W001 Coupling. 
I. Fan wheel or driver unbalanced. 
J. 120 cycle magnetic hum due lo elecbical input. Check for high or unbalanced voltage. 
K. Fan delivering more than rated capacity. 
L. Loose dampers or variable inlet vanes. 
M. Speed too high or fan rotation in wrong direction. 
N. Vibration transmitted lo fan from some other source. 

3. OVERHEATED BEARINGS 
A. Too much grease. 
B. Poor alignment. 
C. Damaged wheel or driver. 
D. Bent shaft. 



E. Abnormal end thrust. 
F. Dirt in bearings. 
G. Excessive belt tension. 

ORDERING SPARE PARTS 

American Fan Co. Service and Parta 
Phone: (513) 874·2400, Extension 3011 
Fsx: (513) 874·3932 
e-mail: af-serv@amfan-woods.com 

Contact the local American Fan Co. sales representative or AFC Service and Parts Department 
and supply the following information: 

I. Fan serial number stamped on nameplate. 
2. Fan code and model stamped on nameplate. 
3. Fan arrangement 
4. Description of pan required. 
5. Part number if part is a casting. 
6. Special materials, paints or coatings. 

WHEEL - Be sure to indicate direction of roiation as viewed from drive side, type of wheel and 
the operating speed. 

SHAFT - Length and diameter. 

MOTORS - The name of the motor manufacturer, motor model number, and serial number from 
the motor nameplate must be supplied to the factory for repaU; or replacement. 

BEARJNGS - The following information should be indicated when ordering various types of 
bearings: 

ANTI-FRJCTION BEARINGS 
I . State whether ball or roller. 
2. Manufacturer. 
3. Size and number. 
4. Fixed or floating. 

RECOMMENDED SPARES: 
I. V-belts on V-belt driven fans. 
2. ·Fan bearings 
3. Wheel (s) 
4. Motor (if blower is critical to your operation). 



SECTIONV 

AMERICAN FAN COMP ANY TERMS OF SALE AND WARRANTY 

1. AUlhortly of •genii: No order or contrad shall be binding upo11 us unleu signed by 1n 1ultlcrized employM 
al tlle company. Siios ~ Ind - agonll 1111 not Mhorized to bind us. Unleos 1 statemera 
~ or gullllllee made by an agerll Is speciftcaly pnMded lot hlt9ln, l shat not ainstlulo 1 

WllTlllly or be poll al lhll conlnK:t T~ ""°" corQined In lhe quotalloo or Invoice 111 not binding. 

2. Acclptn:e, 11dustw -= Our QUOtallons ire sLt>jed lo acx:oi>lanc:e wilhln tillty (30) days lraTI lhe date 
of quotation. ~ al our quotltioo lnckldts llCCllplance al our ltnns, Inducing thole contained hlflin, 
..tVdl COMllMe lht complete ind e>ctJUINe connc:t '*-n lht pollles. W1 do not aa:ept any lddilionol or 
dl1le"'1t lonns proposed by lhe buye(s oa:eptance ol lhll allor. Our flikn lo specil!coly object to add&nal or 
difl9rertl ltnns Included In lhe buye(s acx.ptanc:o 11111 not be deemed I Wliver ol uclusivily ol ... lerms. 
This ogreernenl may not be modified except by prior W!tllon ogreemenl signed by an ~ employee. No 
c:oune ol perlormlnc:e, uuge o1 trade or COU1M ol dellng may be used to s""""""nt or 11ql41ln the ltnns of 
tNs agroernen1 or the oblgatiom Ind rlg"11 ol lhe parties hereunder. 

3. Stflor'1 performance: W1 shal not be held fMjlOnStio lor arry loos, delay, 1Hu111 to delMtr or damage aiused 
by l9tsons beyond our control, Including bli not lirnled lo: our lnlbllity to obtain labor, materials, fuel or 
M.Wflts; fin! , occidenls, lloods or ICMfS8 wellher condltlorw; strbs, lod<Olb or olhef labor dis~es; 
embargoes, govemmemat acls or requirernem; ..... Ids ol leml<lsm, insurndions or riots, or adions al 
Subcontroelorl . 

Poymlnl: Net pa)TTIOnl is due cl the iwoiced amount ~inaft• 'Conbacl Price") ond sha! be paid in cash or 
dlock only wilhln tilrty (30) days F.O.B. our ractory unleu otherwise spedlied In our quotation. 
(a) lnadequatB sh~ lns1rudlons: K we 1111 unable lo lllip lhe goods- ready due to your (or your 

repmentalive's) lnslrudJons or lad< ol onslrudions, irwolci>g wil be submlt1ed 1nd payment In lull 
shll be due wilhln ll1irty (30) days al notification tllat we are ready lo 5hi1>. 

(b) Set-oll: No retention, set-ofls or counterclaims may be exercised against our Invoices without prior 
Vlrilten Nhorizatlon. 

(c) Lalo payment charges: We 5hall be entitled lo charge r.terest on oll9fdue accoonts (in addition to 
storage d>arges re'""9d lo below) It Ille rate ol 2% I* 11111001 above the prime role for any amount 
overdue ind unpaid. O\'enkJe ICCOUnb wil also be d>arged reasonlille costs of collection, including 
attorney fees to lht extent pennitted by the - of the S1ato of Ohio. 

5. Price: Our quotation only includes such goods, services, aa:essones. and wor1< as specified therein. unless 
ott>erwise specilled In our quotltion: 
(a) Pad<aging: Packing in accoojanc:e with our current standards is Included in our q<1ote<I price; 

otherwise, pocl<ing d>argos will be added lo the Invoice price. 
(b) Samples: Any samples submltltd to you and not returned lo our factory witnin silty (60) days from 

date of rttel!JI shal be paid tor by you. 
(c) r .... : M lplllicable taxes wffl be added to the invoice price unless we receive your signed Tax 

Exempt Certiftcate. 
(d) Shipping: OUr quotations do not include •hipping. H you 19quest deivery other that F.O.B. our 

factory, you wtll be dlarged ext11 lor any shipping, handling, looding 1nd/or nsu!WICO. 
(e) Storage: W we do not receive adequale fonnnling Instructions within tl*ty (30) days aft• notice to 

you that lhe good5 .,. ready lor colection Of thll we .. ready to ship, we .. entitled, but not 
obligated, to aminge storage at 'fO'M sole eicpense (including storage, handtin\J, demwrage and 
insunince). 

(I) Altefllion at This Quotation/Job does not include abfllions to buye(s ix-oises. eledrical or other 
u:illtlel 111qulred to lnsta! lht equipment provided here under. 

6. Prjea ncallllon: We reseMl lhe right to adjust the Contract Price ff .., Incur extra costs due to ch>nges or 
del1ys caused by you Of your agents lnWding, ~ not lin•ed to, Inadequate or irnprOpef inotrudions, designs 
or specilications. ·we 111seM1 the right ID aqust the Coolnct Price l wo incur extra costs due to governmental 
Ids, whlcft atled perlonnance cl our obligations under oontrKI. 
(•) Our equipment Prices on equipment al our m1nufactu111 .,. firm for shipments to be made within 

one hundred twenty (120) days from det• al on*. (Aftef one hundred twenly (120) d1ys, pricas ~ 
be adlusted In 1ccordance with inaeHH In the cost cl labor, m1teriltl ...ct overheads. The lncsease 
wltt be t1k:ulated by the FORMlJl.A FOR CONTRACT PRICE ADJUSTMENT spedlled In our 
quotation. Or, after one hundred twenty (120) days, prices wtll be adjusted lo our prices In place at 
the tln'e of shi!Jment.) 

(b) Suppfoer equipment: Prices on equipment of our manufactu111 are subjed to adjustment by the same 
percentage of price change as may be mode el!ectiYt by our suppler prior to shipment of the 
equipment to you. 
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7. Shipping: Unless olhetwisa 191Hd, ~WI be doMred F.O.B. our fadoiy. We n 1ufhorired, but 
oot l9qtliled, to arrange shilJ9ino ot lhe buyer's llOlo cost. by conrnon carrier. Fot goods lo be upa1od cMside 
the ~ IJnlled Slates, we 111 11#1o!Ud, but not l9qUi9d, lo 111111g1 lhipment. II lhe buye(1 tale a>st, 
fn>m ... fldoty llongalde a wsHI named by J011 al the port tblod on ...- quolltion. Thil clause - not 
atled the risk ol lols ot other incidenb of !he 11le. Our olJigalkJnl n deemed luflled and the risk al loss 
shifted to the buyo11 as soon es conlorming goods ''" dohel9d ta a conrnon carriar ot to Ille cus1omor In tile 
event tNI no common carrier ii .,__ 

a. llel.y Ill Shipping: Lead - ql.Nlled IOI s~ m ISliTlllod and we a"' no1 19oponsible for any tosses 
resoling kotn delays. tt wo ljJedlcally agree In wrting lo a lbaod lime lot ~ we are not bbla for 
damages caused by delay unless we hive allo lpecillcaly agnied In wrillng lo 1 ·llquidollld damagoa dauae. In 
1hat - . .... lial>lily ii llmillld lo the amount of the llgMd upon liquldmd damagas Of the losses dil9dly 
caused by .... delay,""""-< ii Ina. A bed lirna partod lot lhipmanl does not Qr! until M 19aiiYe I written 
Olde< Mil II lnfonnation necanary to ~ with the job, lrdldlng, bw not lmhd lo, your occepiance and 
aopnwal of ... specificatlonl and drawings, bNH and g<NlllWMlll lj1l)l'OYlil, 111\d arrangamenb fOI 
"°ynwit wlllc:I\ II*! our salilf8dlon. Wa n not MpOnllJla lot deloya CIUlld by any 19ason io paragroph (3) 
above or caused by JOllr iistrvdlon ot ladt lhoraol. No ogMn10!rt IOI 1 lbaod lima for ahipment ii binding on us 
unless ICICCfllllniod by an 19read upon lquidoled d.,_ dauoe, alpned by ., alA!lor'ad ~. 

9. C.nceltaelon: Contracts and purchase ordar1 may not be canceled wilhout o...- prior wrtten ~ You will 
be subject to cancelallon charges. Cancellltion cll"1lff include the amount neoeisary to axnpensa1e us lot 
al rMleriMI onl"'9d and - pe<IOlmed prior to Ille dlle of lermlna1ion, lost profrts Ind rNsonablo ...meads 
and any olt1or axpenses resulting from the cancelalion. Paymenl ol al canceillltidn a._. shit be made 
wtlhln lhifty {30) days of the data rt the lnwloo Itemizing such cllalgeo. 

10. Drawings, ump;., modal• and ollw daac:rlpdona: Dlla\:JINe "'*1ats do not conllNa a W¥Janty that 
lhe gooda shd confOlm 1o Ille dlscr1>tion. and 111 no1 part ol lhil conlrac:t Al desciiptNe rnoteriols including, 
bUt not - lo .nipping models, aulogs, price-his and - advertising -ii ... lot i lus1tative 
purposes ottt. Unlou dmoings have been "l'Pfl"l9d, we IMIMI the righl It any N lo change wichot.C notice 
the design, cons1rudlon or spedftcallon ol any oquipmen~ mocllinery or system piuOiided lhe mislon1 do not 
prejudice tho operation of ille oquipmenL ; 

11 . Product Petfonmanca: All performance figllres given by us al9approximate111\d a(O based on our laboratory 
e-*1ce and J011 aglff 11\11 we accept no iabllty In tho avent rt failure lo adileve such perfoonanoe figures. 
The llgures ~ reftect pe!fclJnance we e>ipect lo olllain In our labonilory when 1'Jsted to the relevant Air 
Movement Ind Conlrol Association (/IMCA) standards with lest and lolerance1 dota'- in our curre,.. lechnlcal 
iterillure. You assune responsilility lot yo<.r own system design and lot the goods being 1utlicient for your 
pu'IJOM. We wil ac:oept neither 19SjJOO&ibiiy nor liabily for lhe perlorrnanoe Of auil~ ol our yoods in their 
ftnal ope<ating environment, whether Of not detalo ol the llnal operating environment "have been modi avallol>lo 
to us. We IOI not rwsponsl>le lot any perlorrnance OIMIS tllal have been tiered. 'ti ""' specificaly agree In 
wriling lo guara- peffonnanai, ""' ara oN:t respot1- fOI Pf1l'l9!I pertonnance dellclenciH W. and to the 
extent, .,. hive agreed In writing to 1 liquidated damaga douse which 11\al not In 1ny event resul in our 
ncumng 11a1>Qy 1n axcess o1 h C<>ntract Prica. No Plffom>anc:e gun- .. binding on us ..,..,. 1n 
writing and signed by an authorized employee. 

12. lnspactlon and IMll: Our pinducts are 1ul>jecled to wndanl quality control inll'8<lion "'""""""" before 
shWing. Standard inspedions proceed witllout notice to you unlus you requnt otherwisa. tt you require 
olher lests, personll W11pedion, Of that IHtlilspections be conduaod In your pnioance, ycu will bl c:llarged 
extra. Afr1 special lnspedions or lests shd be It ...- tac:tory and will bl modi wtlllin seven (7) d1ys 1ftef we 
give you notice 11\11 lhe eqlipme11I is ready lot ~. Faitn to Inspect the ~t at this lime sha~ 
OO!lstitule a waivef ol your rlglW of lnapedion. Acceptance ol goods occu11 when {a) afte< Inspection, you 
sigNfy to us lhat the goods ara conlomWlg Of (ii) you Ill 1o dmety lll8ll:ise yru- lnspe<:hon rtght In llCCIJfdance 
wl!h this paragroph. 

13. Subconlrlcdng: We ,...,... the right to ~ract tne flllfilment ol any contract or part thereof. 

1 ~. Governing Uw: The parties ld<nowled!!t that lhl bansldion lllat Is Ille subject matter ol this agreement 
bea11 1 raasonable ralation to Iha Stall rt Ohio 1nd that thil ag-1 lhal be govamed by tho laws al the 
Slat. of Ohio, lrcluding the Uniform Conwnerclal Codi u anadad In 11\11 State. K is spacific2ly understood 
•nd 1greed that this agreement is for tile sale of "goods" IS INt ltnn is used in the Unilonm Commerci>I Code. 

15. Sev.,..bUlly: The Invalidity or unenforceallility ol any one ot mora pllrases, sentences, douses, parag<11>1\s. or 
sections contained in this agreement 1haft not tflect the Vllidily or enlorteabilily al the remaining portions of 
this agreemenl 

10 
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Mercury-aalYated, wlde-an1tle switch deslflned to 
conuol pumps up to 1 HP at 120 VAC and 2 HP at 210 VAC. 

This mercury-activated, wide-angle pump switch provides automatic control of pumps in non-potable 
water and sewage applications. 

This switch is not sensitive to rotation or turbulence. For certain pump applications, one Super 
Single9 may be wired in place of two control switches to operate a relay control panel. 

The Super Single• pump switch is suitable for use with intrinsically safe circuits. 

LSHH-204 I LSH-205 I 
FEATURES 

• Patented tumbler assembly gives positive pump on or pump off. 

• Controls pumps up to 1 HP at 120 VAC and 2 HP at 230 VAC. 

• Adjustable pumping range of 6.5 to 13.5 inches (17 to 34 cm). 

• Includes standar'd mounting clamp and boxed packaging. 

• UL Listed for use in non-potable water and sewage. 

• CSA Certified. 

i/Hydmu/ic 

Pump Down I ON poSnlo• 

contacts 
CLOSED 

OPTIONS 

This switch Is available: 

Pulllp Down / Off position 

• for pump down or pump up applications. 

• with a 120 VAC or 230 VAC piggy-back plug. 

• without a plug for direct wiring in 120 VAC or 230 VAC applications. 

• in standard cable lengths of 10, 15, 20, or 30 feet and 3, 5, 6, or 10 
meters (longer lengths available). 

---------- - ----- ----------·---·-- ···-- .. - .. 
--
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super s1n111e• pump switch Installation lnstrualons 

MOUNTING THE SWITCH 

1. Determine the required cord 
tether length as shown in Figures 
AandB. 

2. Place the cord Into the clamp as 
shown In Figure C. 

3. Secure the clamp to the 
discharge pipe as shown in 
Figure C. Note: Do not install cord 
under hose clamp. 

4. Tighten the hose clamp using 
screwdriver. Over tightening may 
result in damage to the plastic 
clamp. Make sure the float cable'· 
is not allowed to touch the excess 
hose clamp band during 
operation. 

5. Check Installation. Allow system 
to cycle to insure proper 
operation. 

Note: All hose clamp components are 
made of 18-8 stainless steel material. 
See your SJE-Rhombus supplier for 
replacements. 

FIQure A 
1wltchp~ 

pump plug ~(] 

PIGG\'-BACK PLUG INSTALL 

• Electrical outlet must not be 
located In pump chamber. 

• Electrical outlet voitage, piggy­
back plug voltage, and pump 
voltage must match. 

1. FoHow steps 1 through 4 of 
"Mounting The Switch.• 

2. Insert switch's piggy-back plug into 
outlet. 

3. Plug pump into piggy-back plug as 
shown in Figure A; 

4 . Check installation. Allow system to 
cycle to insure pr0per operation. 

Flt1ure B 
Determining Pumping Range 

In lnthes (t 1rn:rr~ 2.5 cml 

tether 

Use only as a guide. Pumplria ranges ara 
based on testing In nort-lurbulent c:on<itions. 
~ may r::l. due lo waler temperature and 

incre!.~&o ~ ~e~a~= ~ii"! 
pumping range. · 

Flt1ure c 

DIRECT WIRE INSTALL 

1. Follow steps 1 through 4 of 
"Mounting The Switch." 

2. Wire switch as shown below. 
3. Check installation. Allow system to 

cycle to insure proper operation. 

_.....,........,,,.,. In 230 VAC pump lnstalatlons, one 
side of Iha line going to the pump la 
always HQI. This condition exists II 
the swildl Is on or off. Install double 
pole disconnect on all 230 VAC pump 
circuits. · 

ciiifibus. 
S.J ELK~TRO SYSTEMS, INC. 

lnsll. Instr. PN 1009475A 
CM. Page PN 1009505A 

22650 County Highway 6 • P.O. Box 1708 • Detroit Lakes, Minnesota 56502 USA 
1-888-0IAL-SJE (1-888-342-5753) • Phone: 218-847-1317 • Fax: 218-847-4617 

E-mall: sje@sjerhombus.com 
CSJE·Rhombus 

Printed in USA 03/00 

-. 



I 
, _, . 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Series 
2000 ~!~~o~i~~.I!~:~!~!~~~.~!~~~~~~~ Gages 

Pl-202 

04-1/8 [104 .78] BOLT 
CIRCLE FOR PANEL MOUNTING 

. 120° APART 

11/16 
[17.46] 

1/8 LOW .. 

112 
[12.70] 

1/8NPTHIGH 
PRESSURE 

PRESSURE 

7/16;fj [11 .11] 

1-11/16 . . . 
[42.86) . L 112 

[1 V O] 

04,314 
i----~-[1 20.65]---~ 

Standard Magnehelic" Pressure Gage ·has a · 
large, easy-to-read 4" dial. 

DimensiOns, Standard Series 2000 Magnehelic" Pressure Gages. 
(Slightly different on medium and high pressure models) 

Select the Dwyer Magnehelic"' gage for high accuracy - guaranteed within 2% 
of full scale - and for the wide choice of 81 r anges available to suit your needs 
precisely. Using Dwyer's simple, frictionless Magnehelic"' movement, it quickly 
indicates low air or non-corrosive gas pressures - either positive, negative 
(vacuum) or differential. The design resists shock, vibration and over-pres­
sures. No manometer fl uid to evaporate, freeze or cause toxic or leveling 
problems. It's inexpensive, too. 
Widely used to measure fan and blower pressures, filter resistance, air 
velocity, furnace draft, pressure drop across orifice plates, liquid levels with 
bubbler systems and pressures in fluid amplifier or fluidic systems. It also 
checks gas-air ratio controls and automatic valves, and monitors blood and 

· respiratory pressures in medical care equipment. 

MOUNTING. A single case 
size is used for most ranges of 
Magnehe lic~ gages. They can 
be flush or surface mounted 
with standard hardware sup- Flush ... Surface ... or Pipe Mounted 
plied . With the optional A-610 
Pipe Mounting Kit they may be conveniently installed on horizontal or vertical l Y. .. -
2" pipe. Although calibrated for vertical position. many ranges above l" may be 
used at any angle by simply re-zeroing. However. for maximum accuracy. they must 
be calibrated in the same position in which they are used. These characteristics 
make Magnehelic• gages ideal for both stationary and portable applications. A 4'As" 
hole is required for flush panel mounting . Complete mounting and connection fit­
tings plus instructions are furnished with each instrument. 

VENT VALVES 
In applications where pressure is continuous and the Magne­
helic• gage is connected by metal or plastic tubing which 
cannot be easily removed. we suggest using Dwyer A-31 OA 
vent valves to connect gage. Pressure can then be removed 
to check or re-zero the gage. 

HIGH AND MEDIUM PRESSURE MODELS 

PHYSICAL DATA 
Ambient temperature ranlile: 20° to l 40°F* (-7° to 60°C). 
Rated total pressure: -20' Hg. to 15 psigt (-68 kPa to 
103 kPa). 
Overpressure: Relief plug opens at approximately 25 psig 
(17 2 kPa). 
Connections: 'k" NPT(F) high and low pr~ssure taps, 
duplicated - one pair side and one pair back. 
Housing: Die cast aluminum. Case and aluminum parts . 
iridite-dipped to withstand 168 hour salt spray test. Exterior 
finish is dark gray. 
Accuracy: Pf us or minus 2% of full scale (3% on -0 and 
4% on -00 ranges). throughout range at 70°F (21°C). 
Standard accessories: Two 'k" NPT plugs for duplicate 
pressure taps. two 'la" pipe thread to rubber tubing 
adapters and three flush mounting adapters with screws. 
(Mounting ring and snap ring retainer substituted for 3 
adapters in MP & HP gage accessories .) 
Weight: 1 lb. 2 oz. (460 g) 
"Low temperaltxe modets available as special option. 
tfa appOCations with high cycle rate within gage total pressure rating. neKt hfgher ratirYJ is 
recommended: See Met:tium am High pressure options al lower left . 

OPTIONS AND ACCESSORIES 
Transparent overlays 
Furnished in red and green to highlight and em­
phasize critical pressures. 

Adjustable signal flag 
Integral with plastic gage cover. Available for 
most ranges except those with medium or high 
pressure construction. Can be ordered with 
gage or separate 

LED Setpoint Indicator 
Bright red LED on right of scale shows when 
setpoint is reached. Field adjustable from gage 
face. unit operates on 12-24 voe. Requires MP 
or HP style cover and bezel 

Portable units 
Combine carrying case with any Magnehetic" gage 
of standard range (not high pressure). Includes 
9 ft. (2.7 m) of JI," 1.0. rubber tubing. standhang 

· bracket and terminal tube with holde 
Installation is similar to standard gages except that a 4 "A," hole 
is needed for flush mounting . The medium pressure construe- Air filter gage accessory package 
lion is rated for internal pressures up to 35 psig and the high - Adapts any standard Magnehelic• for use as an 

--. air filter gage. Includes aluminum surface 
pressure up to 80 psig. Available in all ranges. Because of larg - mounting bracket with screws. two 5 ft. (1 .5 m) 
er case. will not fit in portable case. Weight 1 lb .. 10 oz (lnstal- lengths of y," aluminum tubing two static pres-
lation of the A-32 1 safety relief valve on standard Magnehelic• . _,.. sure tips and two molded plastic vent valves. in-
gages often provides adequate protection against infrequent tegral compression fittings on both tips and 
overpressure. valves 

5 Dwyer lnslrumenls, Inc. P.O. Box 373/Michigan City, Indiana 46361 /Phone 219 879-8000/Fax 219 872-9057 • U.K. Phone (01 494)-461707 •Australia Phone (02) 9756-5355 
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Qua Ii~ design and construction features 
Bezel provides flange for flush mounting in - - ----­
panel. '

l!t·~~~-";;::~=--~---0-ring seal for cover assures pressure 
integrity of case. 

Clear plast ic face is highly resistant to 
breakage. Provides undistorted viewing of 
pointer and scale. 

Precision litho-printed scale is accurate 
and easy to read. 

Red t ipped pointer of heat treated aluminum 
tubing is easy to see. It is rigidly mounted on 
helix shaft. 

Pointer stops of molded rubber prevent pointer 
over-travel without damage. 

"Wishbone" assembly provides mounting for 
helix. helix bearings and pointer shaft. 

Jeweled bearings are shock-resistant mounted: 
provide virtually friction -free motion for helix. 
Motion damped with high viscosity silicone 
fluid . 

Zero adjustment screw is conveniently 
located in plastic cover. accessible without 
removing cover. 0-ring seal provides 
pressure tightness. 

Helix is precision milled from an alloy of high magnetic permeability. Mounted in jeweled 
bearings. it turns freely to align with magnetic field of magnet to transmit pressure indica tion 
to pointer. 

SERIES 2000 MAGNEHEuc· - MODELS AND RANGES 
STOCKED MODELS in bold 

- --- Blowout plug of silicone rubber protects 
against overpressure on 15 PSIG rated 
models. Opens at approximately 25 PSIG. 

Die cast aluminum case is precision made. 
lridite-dipped to withstand 168 hour salt 
spray test. Exterior finished in baked dark 
gray hammerloid . One case size used for all 
standard pressure ranges. and for both 
surface and flush mounting. 

Silicone rubber d iaphragm with integrally 
molded 0-ring is supported by front and rear 
plates. It is locked and sealed in position with 
a sealing plate and retaining ring . Diaphragm 
motion is restricted to prevent damage due to 
overpressures. 

Calibrated range spring is flat spring steel. 
Small amplitude of motion assures 
consistency and long life. It reacts to pressure 
on diaphragm. Live length adjustable for 
calibration. 

Samarium Cobalt magnet mounted at one 
end of range spring rotates helix without me­
chanical linkages. 

Dual Scale English/Metric Models 
Model Range, Range, 

Number In. W.C. Pa or kPa 

2000-00 0-0.5 0-125 Pa 
20010 0-1.0 0-250 Pa 
20020 0-2.0 0-500 Pa 
20030 0-3.0 0-700 Pa 
2004D 0-4.0 0-1 .0 kPa 

The models below will fulfill most r equirements. Page 4 also shows examples of spe­
cial models built for OEM customers. For special scales furni shed in ounces per 
square inch, inches of mercury, metric units, etc., contact the factory. 

20060 
2008D 
20100 

0-6.0 0-1.5 kPa 
0-8.0 0-2.0 kPa 
0-10 0-2.5 kPa 

Range 
Dual Scale Air Velocity Units Zero 

Range Center Range, -
Model Inches Model Inches ol Model Range in w:c.1 Model CM of Model Range, 

' Nlimber ol Water - Number Water Number Velocity, F.P.M. Number Water Number Paseals 

2000-00t 0-.25 2300-0t .25-0-.25 2000-00AV 0-.25/300-2000 2000-15CM 0-15 2000-60 Pat 0-60 
2000-0t 0-.50 2301 .5-0-.5 2000-0AV 0-.50/500-2800 2000-20CM 0-20 2000-125 Pat 0-125 
2001 0-1.0 2302 1-0-1 2001AV 0-1.0/500-4000 2000-25CM 0-25 2000-250 Pa 0-250 
2002 0-2.0 2304 2-0-2 2002AV 0-2.0/1000-5600 2000-SOCM 0-50 2000-500 Pa 0-500 
2003 0-3.0 2310 ~-0-5 2010AV 0-1012000-12500 2000-BOCM 0-80 2000-750 Pa 0-700 
2004 0-4.0 2320 10-0-10 For use with pitot tube. 2000-lOOCM 0-100 

Zero Center Ranges 2005 0-5.0 2330 15-0-15 2000-150CM 0-150 
2006 0-6.0 Model Range Model Range 2000-200CM 0-200 2300-250 Pa 125-0-125 
2008 0-8.0 2000-250CM 0-250 2300-500 Pa 250-0-250 
2010 0-10 Number PSI Number MM of Water 2000-lOOCM 0-300 Model Range, 2015 0-15 2201 0-1 2000-6MMt 0-6 Number Kilopascals 2020 0-20 2202 0-2 2000-lOMM 0-10 

Zero Center Ranges 
2025 0-25 2203 0-3 2000-25MM 0-25 2300-4CM I 2-0-2 I 2000-1 kPa 0-1 
2030 0-30 2204 0-4 2000-50MM 0-50 2300-lOCM 5-0-5 2000-1 . 5kPa 0-1 .5 
2040 0-40 2205 0·5 2000-BOMM 0-80 2300-lOCM 15-0-15 2000-2 kPa 0-2 
2050 0-50 2210' 0-10 2000-lOOMM 0-100 

2000-3 kPa 0-3 
2060 0-60 2215' 0-15 2000-4 kPa 0-4 
2080 0-80 2220' 0-20 

.. 2000-5 kPa 0-5 
2100 0-100 2230" 0-30 Zero Center Ranges tThese ranges calibrated for 2000-8 kPa · 0-8 
2150 0-150 I I 

vertical scale position. 2000-10 kPa 0-10 
0 MP O!ltlOn Slandard 2300-20MMt 10-0-10 2000-15 kPa 0-15 ··HP ootion standard 

Accessories O~tions - To order, add suffix: I.E. 2001 ·ASF Special Purpose Ranges 2000-20 kPa 0-20 
2000-25 kPa 0-25 A-310A, 3-Way Vent Valve ............ ........ ... .. . A F (Adjustable Signal Flag) Scale No. 2401 Scale No. 2402 2000-30 kPa 0-30 A-321 , Safety Relief Valve ............ .. .... .. ....... HP (High Pressure Option) Square Root Blank Scale 

A-432, Portable Kit .. ........................ ........... LT (Low Temperatures to -20°F) Specify Range Specify Range Zero Center Ranges 
A-605, Air Filter Kit .................. : ............ ...... MP (Med. Pressure Option) Model 2000-00N. range -.05 to 2300-1 kPa .5-0-.5 A-610, Pipe Mount Kit SP (Setpoint Indicator +.20' W.C. For room pressure 2300-3 kPa 1.5-0-1.5 
Scale Overlays - Red, Green. Mirrored or Combination, Specify Locations monitoring 

,, 

1011R01-0298P 

Dwyer Instruments, Inc. P.O. Box 373/Michigan City, Indiana 46361/Phone 219 879-8000/Fax 219 872-9057 • U.K. Phone (01494)-461707 • Australia Phone (02) 9756-5355 6 
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BULLETIN NO.A-27B 

Magnehelic® Differential Pressure Gag~ 
~---0-P_E_R __ A_T_l_N_G __ l_N_s_T_R_u __ c_r_i_o_N ___ s __________________ __ 

RUBBER PRESSURE RELIEF 
PLUG, PLUG WILL UNSEA 

WHEN GAGE IS OVERPRESSURIZED 

(3) #6-32 x 3116 [4 .76) DP 
HOLES EQUALIY SPACED ON A 

04-1/6 [104.78] BOLT CIRCLE 
FOR PANEL MOUNTING 

1/8 FEMALE 
NPTLOW 

PRESSURE 
CONNECTION 

SPECIFICATIONS 
Dimensions: 4-3/4" dia. x 2-3/16" deep. 
Weight: I lb. 2 oz. (510 g) 
Finished: Baked dark gray enamel. 
Connections: 118" female NPT high and low 

pressure taps, duplicated, one pair side 
and one pair back. · 

Accuracy: Plus or minus 2% of full scale, at 
70°F (21 .1°C). (Model 2000-0, 3%; 
2000-00, 4%). 

Pressure Rating: 15 PSI (1.03 bar) 
Ambient Temperature Range: 20° to 140°F 

( -7 to 60°C). 
Standard gage accessories Include two 

1/8 male NPT plugs for duplicate pres­
sure taps, two 1/8" male NPT pipe thread 
to rubber tubing adapters, and three flush 
mounting adapters with screws. 

Caution: For use with air or compatible 
gases only. 

Fo·r repeated over-ranging or high cycle rates, 
contact factory. 

Not for u~e with Hydrogen gas. Dangerous 
reactioni will occur. 

.023 (.58) SPACE CREATED BY 4 SPACER 
PADS WHEN SURFACE MOUNTED, 

DO NOT OBSTRUCT. PROVIDES PATH FOR 
RELIEF OF OVERPRESSURE. 

04-314 
f----..120.65)'----t 
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MAuNt:Ht:Llv...., IN:S IALLAI IUN 

Overpressure Protection: Standard 
Magnehelic gages are rated for a maximum 
pressure of 15 psig and should not be used 
where that limit could be exceeded. Newer 
models employ a rubber plug on the rear 
which functions as a relief valve by unseat­
ing and venting the gage interior when over 
pressure reaches approximately 25 psig. To 
provide a free path for pressure relief, there 
are four spacer pads which maintain .023" 
clearance when gage is surface mounted. 
Do not obstruct the gap created by these 
pads. 

t .Select a location free from excessive vi­
bration and where the ambient temperature 
will not exceed 140°F (60°C). Also, avoid 
direct sunlight which accelerates discol­
oration of the clear plastic cover. Sensing 
lines my be run any necessary distance. 
Long tubing lengths will not affect accu­
racy but will increase response time 
slightly. Do not restrict lines. If pulsating 
pressures or vibration cause excessive 
pointer oscillation, consult the factory for 
ways to provide additional damping. 

2. All standard Magnehelic gages are cali­
brated with the diaphragm vertical and 
should be used in that position for maxi­
mum accuracy. If gages are to be used in 
other than vertical position, this should be 
specified on the order. Many higher range 
gages will perform within tolerance in other 
positions with only rezeroing. Low range 
Model 2000-00 and metric equivalents 
must be used in the vertical position only. 

3. Surf~unting · 

.... 
.... 

Locate mounting holes, 120° apart on a 4-
1/8" dia. circle. Use No. 6-32 machine 
screws of appropriate length. 

4. Flush Mounting 

Provide a 4-9/16" dia. opening in panel. 
Insert gage and secure in place with No. 6-
32 machine screws of appropriate length, 
with adapters, firmly secured in place. To 
mount gage on 1-1/4"-2" pipe, order op­
tional A-610 pipe mounting kit. 

5. To zero the gage· after 
installation 
Set the indicating pointer exactly on the 
zero mark, using the external zero adjust 
screw on the cover at the bottom. Note that 
the zero check or adjustment can only be 
made with the high and low pressure taps 
both open to atmosphere. 

Operation 
Positive Pressure:Connect tubing from 
source of pressure to either of the two high 
pressure ports. Plug the port not used. Vent 
one or both low pressure ports to atmos­
phere. 

Negative Pressure: Connect tubing from 
source of vacuum or negative pressure to ei­
ther of the two low pressure ports. Plug the 
port not used. Vent one or both high pres­
sure ports to atmosphere. 

Differential Pressure: Connect tubing 
from the greater of two pressure sources to 
either high pressure port and the lower to 
either low pressure port. Plug both unusc.Af 
ports. 

When one side of the gage is vented in 
dirty, dusty atmosphere, we suggest an A-
331 Filter Vent Plug be installed in the open 
port to keep inside of gage clean . 

A. For portable use of temporary installa­
tion use 1/8" pipe thread to rubber tubing 
adapter and connect to source of pressure 
with rubber or Tygon tubing. 

B. For permanent installation, 1/4" 0.D., or 
larger, copper or aluminum tubing is ree-

l 
ommended. See accessory bulletin S-101 
for fittings. 

·1 _______________ 1 
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MAINTENANCE 

Maintenance: No lubrication or periodic 
servicing is required. Keep case exterior and 
cover clean. Occasionally disconnect pres­
sure lines to vent both sides of gage to at­
mosphere and re-zero. Optional vent valves, 
(bulletin S-101), should be used in perma­
nent installations. 

Calibration Check: Select a second gage or 
manometer of known accuracy and in an ap­
propriate range. Using short lengths of rub­
ber or vinyl tubing, connect the high pres­
sure side of the Magnehelic gage and the test 
gage to two legs of a tee. Very slowly apply 
pressure through the third leg. Allow a few 
seconds for pressure to equalize, fluid to 
drain, etc., and compare readings. If accu­
racy unacceptable, gage may be returned to 
factory for recalibration. To calibrate in the 
field, use the following procedure. 
Calibration: 
I . With gage case, held firmly, loosen bezel, 
by turning counterclockwise. To avoid dam­
age, a canvas strap wrench or similar tool 
should be used. 
2. Lift out plastic cover and "O" ring. 
3. Remove scale llCleWS and"!JCale-assembly. 
·Be careful not to damage pointer. 
4. The calibration is changed by moving the 
clamp. Loosen the clamp screw(s) and move 
slightly toward the helix if gage is reading 
high, and away if reading low. Tighten 
clamp screw and install scale assembly. 
5. Place cover and 0 -ring in position. Make 
sure the hex shaft on inside of cover is prop­
erly engaged in zero adjust screw. 
6. Secure cover in place by screwing bezel 
down snug. Note -that the area under the 
cover is pressurized in operation and there­
fore gage will leak if not properly tightened. 
7. Zero gage and compare to test instrument 

Make further adjustments as necessary. 

Ordering Instructions: 
When corresponding with the factory regarding 
Magnehelic~ gage problems, be sure to include 
model number, pressure range, and any special 
options. Field repair is not recommended; con­
tact the factory for repair service. 

CCopyright 2002 Dwyer Instruments, Inc. 

Caution: If bezel binds when installing, lu­
bricate threads sparingly with light oil or 
molybdenum disulphide compound. 

Warning: Attempted field repair may void 
your warrenty. Recalibration or repair 
by the user is not recommended. For 
best results, return gage to the factory. 
Ship prepaid to: 

Dwyer Instruments, Inc. 

Attn: Repair Dept. 

I 02 Indiana Highway 212 

Michigan City, IN 46360 

Trouble Shooting Tips: 

•Gage won't indicate or is sluggish. 

1. Duplicate pressure port not plugged. 

2. Diaphragm ruptured due to overpressure. 

3. Fittings or sensing lines blocked, 
pinched, or leaking. 

. 4. Cover loose or "O"ring damaged, miss­
ing. 

5. Pressure sensor, (static tips, Pi tot tube, 
etc:) improperly located. 

6. Ambient temperature too low. For opera­
tion below 20°F (-7°C), order gage with 
low temperature, (Ln option. 

·Pointer stuck-gage can't be zeroed. 

1. Scale touching pointer. 

2. Spring/magnet assembly shifted and 
touching helix. 

3. MetalUc particles clinging to magnet 
and interfering with helix movement. 

4. Cover zero adjust shaft broken or not 
properly engaged in adjusting screw. 

We generally recommend that gages need­
ing repair be returned to the factory. Parts 
used in various sub-assemblies vary from 
one range of gage to another, and use of in­
correct components may cause improper 
operation. After receipt and inspection, we 
will be happy to quote repair costs before 
proceeding. 

Consult factory for assistance on unusual 
applications or conditions. 

Use with air or compatible gases only. 

Printed in U.S.A. 6/02 FR# 12-440212-04 Rev. 2 
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~51e;;~s Explosion-Proof Differential Pressure Sw~ches 
Compact, Low cost, Explosion-proof and Weatherproof. ( E @ @· <§> 

Patent No. 3,566,060 

Model 1950 Explosion-Proof Differential Pressure Switch combines the best features of the popular 
Dwyer series 1900 with an integral explosion-proof and weather-proof housing, making it an exceptional value 
for either application. It is C.E., U.L. and C.S.A. Listed, F.M. approved fo r use in Class I Groups C and D, Class 
II Groups E, F, and G and Class III hazardous atmospheres (NEMA 7 & 9). Weather-proof features include a 
drain plug and 0 -ring seal in cover. Electrical connections are easily made by removing front cover. For conve­
nience the set point adjustment screw is located on the outside of the housing. Twelve models offer set points 
from .03 to 20" (.8 to 508 mm) w.c. and from .5 to 50 psi (3-4 to 345 kPa). The unit is very light and compact -
about half the weight and bulk of other explosion-proof or weather-proof switches with separate enclosures. 

PHYSICAL DATA 
Temperature Limits: -40°F 10 140°F (-4o·c to 
60"C). o·F to 14o•F (-10·c 10 60°C) for 1950P-8. 
15. 25. and 50 -30·F to 13o·F (34 °C 10 54•ci for 
1950-02 
Maximum Surge Pressure: 1950-10 psi (.7 bar). 
1950P - 50 psi (3.4 bar) 1950P-50 only - 90 psi 
(6.2 bar) 
Rated Pressure:1950 - 45" (.1 bar) w.c .. 1950P -
35 psi (2.4 bar). 1950P-50 only - 70 psi (4 .8 bar) 
Pressure Connection: 1/8" NPT(F) . 
Electrical Rating: 15 amps. 125. 250. 480 volts. 
60 Hz. AC. Resistive1/8" H.P. @125 volts,1/4" H.P. 
@ 250 volts. 60 Hz. A.C. 
Wiring Connections: 3 screw type: common. 
norm. open and norm. closed. 
Conduit Connection: 1/2" NPT(F). 
Set Point Adjustment: Screw type on lop of 
housing. Fiek:J adjustable. 
Housing: Anodized cast aluminum. 
Diaphragm: Molded nuorosilicone rubber. 02 
model. silicone on nylon. 
Calibration Spring: Stainless steel. 
Installation: Mount with diaphragm in vertical 
position. 
Weight: 3 l /4 lbs. (1 .5 kg) 02 model. 4 lbs .. 7 oz. 
(2 kg) 

SERIES 1950 SWITCHES- STOCKED MODELS, OPERATING RANGES AND DEAD BANDS 

Model Range, Approximate Dead Band at Model Range, Approximate Dead Band at 
Number Inches W.C. Min. Set Point Max. Set Point Number PSID Min. Set Point Max. Set Point 

1950-02 .03 to .10 .025 .05 
1950-00 .07 to .15 .04 .05 
1950-0 .15 to .50 .10 .15 
1950-1 .4 to 1.6 .15 .20 
1950-5 1.4 to 5.5 .30 .40 

1950P-2 0.5 to 2 .3 .3 
1950P-8 1.5 to 8 1.0 1.0 
1950P-15 3 to 15 .9 .9 
1950P-25 4 to 25 .7 .7 
1950P-50 15 to 50 1.0 1.5 

1950-10 3 to 11 
1950-20 4 to 20 

.40 

.40 
.50 
.60 

CAUTION: For use only with air or compatible gases. Applications with hazardous 
atmospheres and a single positive pressure may require special venting. 

~Js~~ Explosion-Proof Differential Pressure Sw~ch 
Explosion-Proof, Weatherproof, Compatible with Natural Gases 

'RANGE ADJUSTMENT . 
SCREW 

CAPTIVE SCREW 

118 NPT LOW VENT 
PRESSURE DRAIN 

PORT PLUG 

The Model 1950G Explosion-Proof Switch combines the best fea­
tures of the popular Dwyer Series 1950 Pressure Switch with the bene­
fit of natural gas compatability. 
Units are rain-tight for outdoor installations, and are U.L. listed for use 
in Class I, Groups A, B, C, & D; Class II, Groups E, F, & G and Class III 
atmospheres, CENELEC approved for EExd IIB & Hydrogen T6, and 
CSA & FM approved for Class I, Div 1, Groups B, C, D; Class II, Div 1, 
Groups E, F, G and Class III atmospheres. The 1950G is very compact, 
about half the weight and bulk of equivalent conventional explosion-proof 

STOCKED 
MODELS 

switches. 
Easy access to the SPDT relay and power supply terminals is provided 
by removing the top plate of the aluminum housing. A supply voltage of 
120 or 240 VAC is required. A captive screw allows the cover to swing 
aside while remaining attached to the unit. Adjustment to the set point 
of the switch can be made without disassembly of the housing. 

Model 
Number 

1950G-OO 
19506-0 
1950G-1 
19506-5 
1950G-10 
19506-20 

Range, 
Inches W.C. 

.07 to .15 
.15 to .50 
.4to1.6 

1.4 to 5.5 
3 to 11 
4 to 20 

<E@@·@<G> 
PHYSICAL DATA 
Temperature limits: O'F·to 140°F (l7 .T to 
60-C). Note: Setpoint drift may occur with 
ambient temperatLKe changes. 
Rated Pressure: 45 IN. w.c . 
Maximum Surge Pressure: 10 psi. 
Pressure Connections: 1/8" NPT(F). 
Electrical Rating: 10A. 120/240 VAC, 28 
VDC Resistive 50rnA. 125 VDC. 
Supply Voltage: 120/240 VAC. 
Wiring Connections: Internal Terminal Block. 
Conduit Connections: 112· NPT(F). 
Set Point Adjustment: Screw type on top or 
housing. Field adjustable. 
Housing: Anodized cast aluminum. 
Diaphragm: Buna-N. Weight: 3'/, lbs. 
Calibration Spring: Stainless Steel. 
Installation: Mount with diaphragm in vertical 
position. 
Response Time: Switch response time may 
be as much as 10-25 seconds where applied 
pressures are near set point. 

Approximate Dead Band at 
Min. Set Point Max. Set Point 

.04 .06 
.06 .11 
.11 .29 
.4 .9 
.9 1.8 

1.2 3.0 

51 Dwyer Instruments. Inc. P.O. Box 373/Michigan City, Indiana 46361/Phone 219 879-8000/Fax 219 872-9057 • U.K. Phone (01494)-461707 •Australia Phone {02) 9756-5355 
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Series 1950 - Explosion-Proof Differential Pressure Switches 

Specifications - Installation and Operating Instructions 

Set Point 
Adjustment 

Screw 

NPT(F) 
Electrical 
Conduit 

Connection 

Series 1950 Explosion-Proof Differential Pressure 
Switches combine the best features of the Dwyer Series 
1900 Pressure Switch with an integral explosion-proof 
and weather-proof housing. Each unit is UL & CSA listed; 
FM approved for use in Class I, Groups C & D; Class II, 
Groups E, F, & G; and Class Ill atr:nospheres (NEMA 7 & 
9). They are totally rain-tight for outdoor installations. 
Twelve models allow set-points from .03 to 20 inches w.c. 

,aQd from .5 to 50 psi (3:4 to 345 kPa). 

1-dsy access to the SPOT switch for electrical hook-up is 
provided by removing the top plate of the three-part alu­
minum housing. Adjustment to the set point of the switch 
can be made without disassembling the housing. The unit 
is very compact, about h?if the weight and bulk of equiv­
alent conventional explosion-proof switches. 

CAUTION 
For use only with air or cor:npatible gases. Use of the Model 
1950 switch with explosive media connected to the Low 
pressure -port (including differential pressure applications in 
such media) is not recommended. Switch contact arcing 
can c ause an explosion insidelfie switch housing which, 
while cont?ined, may render the switch inoperative. If 
switch is being used to sense a single positive pressure rel­
ative to atmosphere, run a line from the low pressure port to 
a non-hazardous area free of combustible gases. This may 
increase response time on -0 and -00 models. 

NOTE: The last number-letter combination in the model 
number identifies the switch's electrical rating (number) and 
diaphragm material (letter). The 2F combination is standard 
as described in the physical data above. In case of special 
models, a number 1 rating is the same as 2; a number 3 or 
4 rating is 1OA125, 250, 480 VAC; 1/s H.P. 125 VAC; 1

/ . H.P. 
250 VAC: a number 5 or 6 rating is 1A 125 VAC. Letter B 
ind:1cates a Buna-N diaphragm; N =Neoprene; S =Silicone; 
md V = Viton"'. 

UL and CSA Listed, FM Approved For 
CL. I GR. C, D - CL. II GR. E, F, G - CL. Ill 

Series 1950 Switches 
Operating ranges and deadbands 

To order Operating Approximate 
specify Range: Dead Band 
Model Inches, At Min. At Max. 

Number w.c. Set Point Set Point 

1950-02 0.03 to 0.10 0.025 0.05 
1950-00 0.07 to 0.15 0.04 0.05 
1950-0 0.15 to 0.5 0.10 0.15 
1950-1 0.4 to 1.6 0.15 0.20 
1950-5 1.4 to 5.5 0.3 0.4 
1950-10 3.0 to 11 .0 0.4 0.5 

..... T95cr20 4.0 to 2b.o -- - OA - -- 0.6 

Model Operating. Approximate Dead Band 

Number Range: PSI Min. Set Point Max. Set Point 

1950P-2 0.5 to 2.0 0.3 PSI 0.3 PSI 

1950P-8 1.5 to 8.0 1.0 PSI 1.0 PSI 

1950P-15 3.0 to 15.0 0.9 PSI 0.9 PSI 

1950P-25 4.0 to 25.0 0.7 PSI 0.7 PSI 
I 

, 1950P-50 15.0 to 50 1.0 PSI 1.5 PSI 

PHYSICAL DATA 
Temperature Limits: -40° to 140°F (-40° to 60°C): 
1950P-8, -15, -25, -50: 0° to 140°F (-17 .8° to 60°C); 
1950-02: - 30° to 130°F (-34.4° to 54.4°C). 
Rated Pressu·re: 1950: 45 in. w.c . (0.1 bar); 1950P: 
35 psi {2.4 bar);.1950P-50 only: 70 psi (4.8 bar). 
Maximum Surge Pressure: 1950: 10 psi (0. 7 bar); 
1950P: 50 psi {3.4 bar); 1950P-50 only: 90 psi {6.2 bar). 
Pressure Connections: 1/s'' NPT{F). 
Electrical Rating: 15A, 125, 250, 480 volts, 60 Hz. AC 
Resistive 1/s H.P. @ 125 volts, '/ • H.P. @ 250_ volts, 
60 Hz. AC. 
Wiri'!_g_Co_!'_!lections: 3-s~r~yv_ lyR~_; common, normally ___ _ 

- open and normally closed . 
Conduit Connections: 11/' NPT{F). 
Set point adjustment: Screw type on top of housing, 
field adjustable. 
Housing: Anodized cast aluminum. 
Diaphragm: Molded fluorosilicone rubber, 02 model: sili­
cone on Nylon. 
Calibration Spring: Stainless Steel 
Installation: Mount with diaphragm in vertical position. 
Weight: 3 1

/ . lbs (1 .5 kg), 02 model; 4 lbs, 7 oz. 
(2 kg). -· 

RESPONSE TIME: Because of restrictive effect of flame 
arrestors, switch response time may be as much as 10-25 
seconds where applied pressures are near set point. 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
.1 

I 
I 
I 
I 
I 

uuuc 11.n 1 ._- ..., , 

Series 1950 - Explosion-Proof Differential Pressure SwitchPrs 
Page 2 

Specifications - Installation and Operating Instructions 

17/64 (6.75) DIA MTG 
HOLES (2) 

RANGE ADJUSTMENT 
SCREW 

4-7/8 
123.8] 

5-7/1 6 
[1 38.1) 

1950-02: 7-3/4N (196,9) dia. X 4-
11/32"' (110.3) depth. For com­
plete dimensions request drawing 
28-700175-00 from our Customer 
Service Department 

1/8 NPT(F) !:.:. . ' : 3/8 
HIGH PRESSURE 1-11/16 1/8 NPT(F) VENT DRAIN j-[9.53J 

PORT [42.9) PRESSURE PLUG 1-7/16 
PORT (36.5] 

1950 Switch Outline Dimensions 

INSTALLATION 
1 . Select a location free from excess vibration and corrosive 
atmospheres where temperatures will be within the limits 
noted under Physical Data on page 1 . Switch may be 
installed outdoors or in areas where the hazard of explosion 
exists. See page 1 for specific types of hazardous service. 

2. Mount standard switches with the diaphragm in a verti­
cal plane and with switch lettering and Dwyer nameplate in 
an upright position. Some switches are position sensitive 
and may not reset properly unless they are mounted with 
the diaphragm vertical. 

8. Connect switch to source of pressure, vacuum or differ­
ential pressure. Metal tubing with 1/4" 0.D. is recommend­
ed, but any tubing which will not restrict the air flow can be 
used. Connect to the two 1 /8" NPT(F) pressure ports as 
noted below: 

A. Differential pressures - connect pipes or tubes 
from source of greater pressure to high pressure port 
marked HIGH PRESS, and from source of lower pres­
sure to low pressure port marked LOW PRESS: 

B. Pressure only (above atmospheric pressure) - connect 
tube from source of pressure to high pressure port. 
The· low pressure port is left open to atmosphere. 

C. Vacuum only (below atmospheric pressure) - connect 
tube from source of vacuum to low pressure port. The 
high pressure port is left open to atmosphere. 

4. To make electrical connections, remove the three hex 
head screws from the cover and after loosening the fourth 
captive screw, swing the cover aside. Electrical connec­
tions to the standard single pole, double throw snap switch 
are provided by means of terminals marked "COM" (com­
mon), "NO" (norm open), "NC" (norm closed). The normal­
ly open contacts close and the normally closed contacts 
open when pressure increases beyond the set point. 

Switch loads for standard models should not exceed the 
maximum specified current rating of 15 amps resistive. 
Switch capabilities decrease with an increase in ambient 
temperature, load inductance, or cycling rate. Whenever an 
application involves one or more of these factors, the user 
may find it desirable to limit the switched current to 10 amps 
or less in the interest of prolonging switch life. 

ADJUSTMENT: To Change the Set point 
1 . Remove the plastic cap and turn the slotted Adjust-ment 
Screw at the top of the housing clockwise to raise the r .-..... 
point pressure and counter-clockwise to lower the set po. 
After calibration, replace the plastic cap and re-check the 
set point. 

2. The recommended procedure for calibrating or checking · 
calibration is to use a "T" assembly with three rubber tubing 
leads, all as short as possible and the entire assembly offer­
ing minimum flow restriction . Run one lead to the pressure 
switch, another to a manometer of known accuracy and 
appropriate range, and apply pressure through the third 
tube. Make final approach to the set point very slowly. Note 
that manometer and pressure switch will have different 
response times due to different internal volumes, lengths of 
tubing, fluid drainage, etc. Be certain the switch is checked 
in the position it will assume in use, i.e. with diaphragm in a 
vertical plane and switch lettering and Dwyer nameplate in 
an upright position. 

3. For highly critical applications check the set point adjust­
ment and if necessary, reset it as noted in step A. 

MAINTENANCE 
The moving parts of these switches need no maintenance 
or lubrication. The only adjustment is that of the set point. 
Care should be taken to keep the switch reasonably clean. 
Periodically the vent drain plug should be rotated, then 
returned to its original position. This will dislodge deposits 
which could accumulate in applications where there is 
excessive condensation within the switch. 

'9Copyright 2001 Dwyer Instruments, Inc. Printed in U.S.A. 6/01 FR# 26-440332-00 Rev. 9 
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nput AC Connections: 

FOR USE CONNECT 
AT 

IOOVAC l-3.2-~ 

I20VAC 1-3.2-~ 

220VAC 2-3 
BOVAC 2-3 
2~0VAC 2-3 

(See Fig.2) 

APPLY AC 
TO: 

PRIMARY 
FUSE 

(SLS·05·030-1T) 

1 & 5 0.5A/125\' 
1 & ~ 0.5,Vl25V 
1 & 5 0.25A/250V 
I&~ 0.25A/250V 
I & -' 0.25A/250\' 

PRIMARY 
FUSE 

(SLS· 12-01 ?T) 

(SLS-15-015T) 

(SLS-24-012TJ 
l.OAJ125V 
l .0A/12SV 
0.5M250V 
0.5A/2SOV 
0.5A/250V 

4 2 3 1 ~ 

[__ AC INPUT __j 
-OUT -S +S +OUT 

(Fig.2 Terminal B lock .1 

1echanical Dimensions: mm (Inches) 
~ c Jl\Pu:-1 :>c. =·~JTP Jr 
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A CAS E 

-SOLA/ 
-HEVl·DUTY 

POWER SUPPLY GROUP 

LINEAR OPEN FRAME 
DC POVVER SUPPLIES 

FEATURES: 

• Easy installation with strip terminal 

• 12VOLT output adjustable to 15VOLT 

SILVER 
LINE 
Models: 
SLS-05-030-1 T 
SLS-12-01 ?T 
SLS-15-01 ST 
SLS-24-012T 

• Tight regulation : 0.05 % Line; 0.05 <k Load 

• Full Output Ratings to +50°C 

• Built in OVP on S Volt Outputs 

• OVP Option for 12V • l5V. and 24V 

• Foldback Current Limiting Overload Protection 
With Automatic Reco\'ery 

• Multi -tap AC Inputs 

• 100% Four-Hour Burn-In 

• Limited Warranty for one Year 

• UL Recognized 

• cUL. VL Recognized for Canada 

e T UV Certified 

• Cover optional available(See drawing) 
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GENERAL SPEC!Ji' ICATIONS: 

Voltage/ Current Ratings: 

PtODEL NUMBER 

SLS-05-030- 1 T 
SI .S-1 2-0 I 7T 
SLS· l 5-015T 
SLS-24-0 12T 

OUTPUT 
5V/3fo\ 
12Vf l.7A or 15V/l .5A 
15 V/l .S.<\ or 12V/l .7A 
24V/ 1.2A 

F~efer to adjustment sec ti on. 

Opuating Temperature Range: 0 to +50°C ( I krate to 40% at + 70 °C) 

Tem1>erature Coefficient ( lypical): +/-0.0 I ':Yo I °C 

Stahility: 

Vibration: 
Shock: 

EM.UR.fl: 

Cooling: 

Within+/· 0.05% (for 24 hours after 
warm-up) 

Per MIT .-STD-81 OC, Method 514 
Per MIL-S"ID-81 OC, Method 516 

Linear power supplies hav~ inherently low 
conducted and radiated noise levels. For 

most system applications. these power 
supplies will meet the requirements of 
FCC Class "B" and VDE 0871 for 

Class "B" equipment without additional 
noise filtering. 
Convection. 

INPUT SPECIFICATIONS: 

Multi Input (a ll units); 

Frequency Rimge: 

Transient Response Time: 

I 00/ 120/220/230/240 \'AC selectable 
fl- 10% except 230 VAC is +15 %, -6%. 

47-63 Hz. {l)'pical is 60 Hz. 
derate output 10% at 50Hz.) 
50 JI SEC at 50% load changes for outputs 
rated up to 6A. 
I 00 ;.1 SEC at 50% load changes fur outputs 
rated 6A and over. 

2 

Fuse Requirements: Units are not fused internally. For safe 
operation, user must provide input line 
fuse as per values given in table. 

OUTPUT SPECIFICATIONS: 

Line Regulation: 
Load Regulation: 
Ripple: 
DC Output Adjustment Range: 

0.05% for +/- IO% change 
0 .05% for 50% change 
3.0 mV maximum peak-to-peak 
+/- 5% minimum 

Overvoltage Protection: All 5 volt outputs include built-in OVP 
as standard (setting is 6.2V +/- 0.4V).OVP 
is optionally available on other outputs . 

Remote Sensing: 

Overload Protection: 
Dielectric Withstand voltage 
(min.): 

CONNECTION.CHART 

All units listed have remote sensing 
capability. 
I 25 to 150% foldback current limit . 
3750 VAC input/output 
1250 VAC input/safety ground 
500 VAC output/safety ground 

Volto90 

D 
(Fi9.1J o~---~ 

OUTPUT ADJUSTMENT 
Step 1: 
Step 2: 
Step 3: 
Step 4: 

Check the input Ac connections. 
Adjust the AC input according to the AC connections. 
Adjust +V.ADJ to +15V or +12V. 
Adjust -V.ADJ to -l5V or - 12V. 

3 

0 
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JLintiteb Warrantp -SOLA/ 
-HEVl·DUTV 

Sola warrant~ thi ~ product again:;! Jd1:cciv1· material• or wo rkmanship for a period of one year from the date of pur· 
cha:.e hy chc end user. The warranty o n repaired products is for ninety days on the repairs made, or the remainder 
of the warramy. w hic:hever is gn:atcr. 

SuJ;i will 1 cpa ir vr c epl•Kc the dcfe<:tin: prnduct at no charge to the buyer and will pay all reasonable two-way 
surfact· frt'.ighc charges. 

The walTJlll)' is vuid if Snla dl'CcrmitH'.S thac cht: product wa~ subjected to conditions outside tht:' normal operatin~ 
i.:haractnistics st<ited in the manual. o r if there is shipping damagt:'. 

Any a1h·iu- litrnishnl bc:fo n : ur a.fin ddivc:ry in regards to the u!'e or applic:ation of Sola produc es is furnished with ­
out charge and o n che basis that ic reprc:sencs Sola's best judgc::ment under the circumstances. but it is used at the 
rec i pient'~ ~ok risk. 

S11IJ sha ll in nc1 C\'cnc h<: liable for 11thc.-r dit ect. special. incidental. consequential , indirccc or penal damages. 

Tiwn: an: no wunmtin which i:xtf:nd bcyund the descriptio n of the face hereof. 

Thi' following produc ts arc con:recl br the above-stated. warranry: 

• liln:lron ic l !PS pruducls ( 26. 5<i and 57 series) 
0.4 , 0 .6 . (l.75 . 1.0. l.'i . :tO, 5.0 . 7."i , 10.0 and 15.0 KVA racings 

• StJndh r JllJ\\.T r supp ly products ( 56 series) 
0 . .:S . O.·i. O.H and 1.2 KV.A rating~ 

• DC powu supply produce~ ( 28 . 81 , 82. 8 .'>. 84 . 85 and 86 series) 

• tk<.rronic power conditioners ( 66 series) 
0. 5, J .0 and 2 0 KVA racings 

·' Exdu1k~ normal comumahlc ileim :-.uch as fu ses. lamps. and me cal ox ide variscors ( MOVl> ), etc. Batteries must be 
111 a int ai ncd pn che manufacturer's instruc cions. 

- - -
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DAAX1XM24 
PAA01XM24 
DMBX1XM24 
PMB01XM24 

'IH 

~ .. 

"'" 

.... 

DIP-Switch setting (XAA01D 
and XMB01DM24B002): 

OH~ 
ON: 
instantaneous 
OFF: 
delayed 
according to 
the first relay 

- - -
Electronic timers 
Elel<.tronische zeitrelais 
Minuteris 8lectroniques : 
Temporizador electronioo 
Temporizzatore elettronioo 
Elektroniske timere 

ENGLISIH 

- - - - -
c E: 

· DEUTSCH 

Installation instructions 
lnstallationshinweise 
Notice d'installatiori 
lnstrucciones de instalaci6n 
lstruzioni per l'installazione 
lnstallationsvejledning 

FR , AIS 

- .. - - - - - -
Mounting and installation by skilled people only! 
Montage und Installation nur durch Fachpersonal! 
Montage et installation par des personnes habilitees seulement! 
El montaje y instalaci6n ha de realizarlo solo personal con experiencia! 
II montaggio e l'installazione va eseguito da parte di personale addestratol 
Montering og installation mA kun foretages al faguddannede personer! 

ESPANOL ITALIANO 

,., 
CARLO GAVAZZI ,, 

DAN SK 
CD Connections (DAA, DMB) 

Connect the pow~r supply 
to the terminals A 1 and A2. 
Connect the trigg!r input S 
between tenninal A1 and 
Y1 (DMBX1 versi ns only). 
Connect the relay output 
according to the natings as 
shown in the side diagrams. 

CD Anschliisse: (DAA, DMB) 
Schliessen Sie die 
Betriebsspannung an die 
Klemmen A 1 und A2 und 
den Schalteingang S zwi­
schen A 1 und Y1 an (Nur bei 
Typ DMX01 ). Schliessen Sie 
den Relaisausganl' entspre­
chend den Betriebsdaten 
an, wie in den Bildern links 
dargestellt. 

CD Raccordements (DAA, DMB) CD Conexlones (DAA, DMB) CD Collegamentl (DAA, DMB) 
Collegare l'alimentazione ai 
terminali A1 e A2. Collegare 
l'ingresso trigger S tra i ter­
minali A1 e Y1 (solo versioni 
DMBX1 ). Collegare l'uscita 
rele secondo i valori di cari­
co indicati nel diagramma a 
sx. 

CD Forblndelser (DAA, DMB) 
Slut str0mforsyningen til ter­
minal A1 og A2. Forbind trig­
gerindgang S mellem termi­
nal At og Y1 (kun DMBX1 -
udgaver) . Tilslut den 
rela:istyrede udgang i for­
hold Iii belastningen, som 
vist i diagrammerne ved 
siden at. 

Raocorder l'alimentation aux 
bornes A 1 et A2. Raccorder 
l'entree S ·du circuit de 
declenchement entre les 
bomes A 1 'et Y1 (versions 
DMBX1 seulement). 
Raccorder IP. relais de sortie 
en fonction 1,des caracteris­
tiques comriie indique dans 
les diagrarmmes de cote. 

A Keep power OFF A Achten Sie wihrend A Couper l 'alimentation 
while conn,ing! I dam Anschlie6en auf I lors des raccorde· 

• Spannungsfreiheit! • ments!· 

@ Connections (PAA, PMB) 
Connect the power supply 
to the terminals ~ and 10. 
Connect the trigg r input S 
between terminal 2 and 5 
(PMB01 version only). 
Connect the rel'l'f output 
according to the '113tings as 
shown in the side diagrams. 

® Anschlusse: (PAA, PMB) 
Schliessen Sie die 
Betriebsspannung an 2 und 
10 und den Schalteingang 
S zwischen 2 und 5 an (Nur 
bei Typ PMB01 ). Schliessen 
Sie den Relaisausgang ent­
sprechend den 
Betriebsdaten an, wie in den 
Bildem links dargestelit. 

@ Racc:ordements (PAA, PMB) 
Raccorder l'alimentation aux 
bornes 2 el 10. Raccorder 
l'entree S du circuit de 
declenchenient entre les 
bornes 2 et 5 (vers ions 
PMB01 seulement). 
Raocorder 1 relais de sortie 
en fonction des caracteris­
tiques com e indique dans 
les diagrammes de cote. 

A Keep pow1r OFF A Achten Sie wiihrend A Coupe~ l'alimentation 
while conne ingl f dem AnschlleBen auf I lors des raccorde-

• Spannungsfreiheit ! • ments!'., 

® Setting of functl!>n, time 
range and delay ltne 
Select the desi!Jid time 
range by the lowe1 knob on 
front as shown o~he left. 
Adjust the time peri on rel­
ative scale: 1 to 10 with 
respect to the cho1+n range, 
setting the centre knob as 
shown on the left. / 

® Elnsteilung von Funktlon, ® Parametra~ de la fonc-
Zeltberelch und lion, gam de temps et 
Verz0gerungszelt dunHI tam rlsatlon 
Wahlen Sie den gewunsch- Selectionne 
ten Zeitbereich mit dem temps sour 

im Bild dargestellt. avant com indi ue a gau-
Stelien Sie, wie links darge- che. Ajuste la p~riode de 

unteren Drehknopf, wie links du bouton~· 

stellt, mil dem mittleren temps en helle relative: 1 
Knopf die Zeit auf der relati- a 1 0 par rap rt ii la gamma 
ven Skala ein: Von 1 bis 10, choisie, au moyen du bou-

Zeitbereich. comme ind ue a gauche. 
bezogen auf den gewiihlten ton centrt de reglage 

XAA01 D and ' XAA01 D und XAA01 D et 
XMB01 DM24BOO~: XMB01 DM248002: XMB01 DM,8002: 
Select the desired function Steilen sie die gewunschte La selectio de la fonction 
of the second rel output Funk1ion des zweiten Relais du deuxiem relais de sortie 
by the DIP-switc on the uber die DIP-Schaller an der se falt via commutateur 
front (OFF= dela)f accord- Gehausefront ein. (Aus= sur la face avant du relais 
ing to the fi rst r:ty. ON= verzogert nach dem 1. (OFF= reta de par rapport 
instantaneous) . J. Relais schaltend, Ein= fort au premie relais, ON= 

·, schaltend). instantane) 
DMBX1 and ~PMB01: DMBX1 und PMOB1: DMBX1 et PMB01 : 
Select the desire<f function Wahlen Sie eine Funk1ion Selectionne! la fonction sou-

Conectar la alimentaci6n a 
las terminales A1 y A2. 
Conectar la entrada de dis­
paro S entre los terminales 
A 1 e Yt (s61o para la versi6n 
DMBX1). Conectar la salida 
de rele segun las escalas, 
coma se muestra en los dia­
gramas laterales. 

A Desconecte la ali· 
mentaci6n antes de 
realizer las conexlo­
nesl 

® Conexlones (PAA, PMB) 
Conectar la alimentaci6n a 
las terminales 2 y 10. 
Conectar la entrada de dis­
paro S entre los terminales 2 
y 5 (s61o para la versi6n 
PMB01). Conectar la salida 
de rele segun las escalas, 
coma se muestra en los dia­
gramas. 

A Desconecte la all· 
mentaci6n antes de 
reallzar las conexio­
nes! 

® Ajuste de la funcl6n, esca· 
la de tlempo v retardo 
Seleccionar la escala de 
tiempo deseada con el 
potenci6metro inferior situa­
do en el frontal , coma se 
muestra en la figura Con el 
potenci6metro central , ajus­
tar el periodo de tiempo en 
la escala relative de 1 a 1 0 
segun el rango respective 
elegido, coma se muestra 
en la figura. 

XAA01D V 
XMB01 DM248002: 
Selecclonar la funci6n dese­
ada para el rele de la segun­
da salida por media de los 
DIP-swich del frontal 
(OFF=retardado. de acuer­
do al primer rele de salida, 
ON= instantaneo) . 
DMBX1 and PMB01: 
Seleccionar la funci6n dese-

A Staccare l'alimenta· 
zlone prime di coll&­
gare lo strumento! 

® Collegamentl (PAA, PMB) 
Collegare l'alimentazione ai 
terminali 2 e 10. Collegare 
l'ingresso trigger S tra i ter­
minali 2 e 5 (solo versioni 
PMB01 ). Collegare l'uscita 
rele secondo i valori di cari­
co indicati nel diagramma a 
sx. 

A Staccare l'allmenta­
zione prima di colle­
gare lo strumento! 

® Programmazione di fun· 
zlone, gamma tempi e 
tempo di rltardo 
Selezionare la gamma 
tempi desiderata tramlte la 
manopola inferiors sul fronts 
deilo strumento. Regolare ii 
periodo di tempo su scala 
relativa: da 1 a 1 O rispetto 
alla gamma tempi lmpostata 
regolando la manopola cen­
trale (vedere figure a sx) . 

XAA01De 
XMB01 DM248002: 
Seletionare la funzione della 
seconda uscita relay agen­
da sul DIP-switch frontale 
(OFF=ritardata come ii 
primo relay, ON = istanta­
nea): 

DMBX1 e PMB01: 
Selezionare la funzione desl-

A Forsyningen skal 
vaere kobfet fra, mens 
forbindelserne etable­
resl 

® Forblndelser (PAA, PMB) 
Slut strnmforsyningen Iii ter­
minal 2 og 10. Forbind trig­
gerindgang S mellem termi­
nal 2 og 5 (kun PMB01-
udgaver). Tilslut den 
rela:istyrede udgang i for­
hold til belastningen, som 
vist i diagrammerne ved 
siden af. 

A Forsynlngen skal 
vaere kobfet fra, mens 
forblndelserne etabl&­
res! 

® lndstllllng af funktlon, tlds­
omride og forslnkelses­
pertode 
Va:ilg det 0nskede tidsomrA­
de ved hjcelp af den ne­
derste knap pA fronten, som 
vis! Iii venstre. lndstil tidspe­
rioden pA reiativ skala: 1 til 
1 O i forhold til det valgte 
omrAde. Brug den midterste 
knap pA fronten til indstillin­
gen, som vist til venstre. 

XAA010 og 
XMB01 DM248002: 
Vielg 0nsket funk1ion for 
udgang 2 ved at indstilie en 
af DIP-switchene bag da:ik­
slet pA forsiden. 
(OFF = forsinkelse som 
udgang 1, ON=momentan). 

DMBX1 og PMB01: 
Va:ilg den 0nskede funk1ion 

·I i XAAX1 XM24-XMBX1 XM24/RO/lnstr/ AZ./17 .07 ., code 8020629 http://www.ca logavazzLcom/ CARLO GAVAZZI 
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"' Ab 
FUNCTION 

r~''.1 , 
l . _ , 

- 1 ~ 1 
TIME 

DAA01t PAA01 

DAA51 '°'~·" . " " 
~ -,c. .. 

011 RANGE 

' 
't;..\ 

DMB01 
PMB01 
DMB51 

DAA, DMB PAA, PMB 
A1 , A2. 
A1 , Y1 

15, 16, 18 
25,26, 28 

2, 10 
2, 5 

1, 3, 4 
8, 9, 11 

- .. -
by the upper knob as shown 
on the left: 

Op: Delay on Operate 
In: Interval 
lo: Interval on trigger open 
Id: Double Interval 
Dr: Delay on release 
R: Symmetrical recycler 
(ON first) 
Rb: Symmetrical recycler 
(OFF first) 

Incorrect selection of 
J.\ the time range 

L,ll causes fast blinking 
of the yellow LED 

© Mechanical mounting 
(DAA and DMB) 
Hang the device to the DIN­
rail being sure that the 
spring closes. Use a screw­
driver to remove the product 
as shown on the left. 

@ Startup and adjustment 
Check if the connections are 
correct. Turn the power sup­
ply ON. the green LED 
switches ON. The working 
mode, according to the 
selected function, is 
schematized on the side 
label. 
The yellow LED is ON when 
the relay is energized , it 
blinks slowly during timing 
and blinks fast in case of 
wrong set-up. 

@ Note 
The packing material should 
be kept for redelivery in case 
of replacement or repair. 

\!) Terminals 
Power supply. 
Trigger input (DMB, PMB) 

Relay ou1put. 
2nd relay output (DPDT ver­
sions) . 
Each terminal can accept up 
to 2.5 mm' wires for DAA51 
and DMB51 and 2 x 2.5 mm' 
wires for DAAD1 and 
DMB01 . 

- .. .. - .. .. - -
mil dem oberen Drehknopf 
wie links im Bild dargestellt: 

Op: Ansprechverz()gerung 
In: Interval! 
lo: Interval! mil 
Schaiteingang often 
Id: Zweifaches Interval! 
Dr: Riickfallverz0gerung 
R: Symmetrlscher 
Taktgeber (zuerst EIN) 
Rb: Symmetrlscher 
Taktgeber (zuerst AUS) 

Bel einer falschan 
J.\ Einstellung des 

L,ll Z e.1 t be re i ch - es 
beginnt die gelbe LED 
Schnell zu bllnken 

@) Montage (DAA und DMB) 
Hiingen Sie das Relais in die 
DIN-Schiene ein; die Feder 
muss einrasten. Bauen Sie 
das Relais mil eine 
Schraubendreher aus. so 
wie links dargestellt. 

@ Einschalten und 
Elnstellungen 
PrDfen Sie die Anschlusse 
auf Fehlerfreiheil. 
Schall en Sia die 
Betriebsspannung EIN, die 
grune LED leuchtel. 
Die Funktionsweise, abhiin­
gig von der gewiihlten 
Funktion, ist auf der Seite 
des Re lais dargestellt. 
Die gelbe LED leuchtet, 
wenn die Relaisspule strom­
fuhrend ist. Sie blinkt lang­
sam wiihrend der Funktion 
und schnell bei falscher 
Einstellung. 

@ Hlnweis 
Bitte heben Sie die 
Originalverpackung !Ur 
eventuelle Rucksendungen 
auf. 

(£) Anschlussklemmen 
Betriebsspannung 
Schalteingang (DMB. PMB) 

Relaisausgang 
Zweiter Relaisausgang 
(Typen mit 2-pol. Wechsler) . 
Leiterquerschnitt pro 
Anschlul3klemme: 
bis 1 x 2,5 mm2 (DAA51 und 
DMB51 ) 
und 2 x 2,5 mm2 (DAA01 
und DMB01) 

haitee au moyen du bouton 
du haut comme indique a 
gauche: • 
Op: temporlsatlon travail 
In: lntervalle 
lo: Callbreur d'lmputslons • 
Demarrage au relAchement 
Id: Double lntervalle 
Dr: temporisatlon au relA· 
chement 
R: Cllgnoteur symetrlque 
(ON d'abord) 
Rb: Cllgnotaur symetrique 
(OFF d'abord) 

Lorsque la gamma de 
A temps setectionnee 

L,ll est lncorrecte, la LED 
jaune clignote raplde· 
ment 

ada con el potenci6metro 
superior situado en el fron­
tal , coma se muestra en la 
figura: 
Op: Retardo a la conexl6n 
In: lntervalo 
lo: intervalo con disparo 
Id: intervalo doble 
Dr: Retardo a ta descone­
xl6n 
R: cicl ico slmetrlco 
(comlenzo en ON) 
Rb: clcllco stmetrlco 
(comlenzo en OFF) 

La selecci6n incorrec· 
J.\ ta de la escala de 

L,ll tlempo provoca que el 
LED amarillo parpa· 
dee con rapldez 

@) Montage mecanlque (DAA @) Montaje mecanlco (DAA y 
et DMB) -=D_,M,_B.!.) ---,-------..,.--.,, 
Accrocher !'instrument sur le Colocar el equipo en el carril 
rail DIN en s'assurant du ver- DIN, asegurandose que el 
rouillage du ressort. Pour muelle se ajusta. Uti lizar un 
deposer !'instrument, faire destornillador para quitar el 
levier avec un petit tournevis equipo, coma se muestra en 
comme indique. la figura. 

@ Demarrage et reglage @ lnlclo y ajustes 
Constater que les raccorde- Comprobar que las conexio-
ments sont corrects. nes estan realizadas correc· 
Mettre !'instrument sous ten- tamente. 
sion (ON) LED verte s'allu- Conectar la alimentaci6n, el 
me. LED verde se enciende. 
Selan la fonction selection- El mode de funcionamiento, 
nee, le mode de fonctionne- segun la funci6n selecciona-
ment figure sur !'etiquette da, se muestra en la etique-
sur le cote de !'instrument. ta lateral del equipo. 
Lorsque le relais est sous Cuando el rele esta act1va-
tension, la LED est allumee; do, el LED amarillo parpa-
elle clignote lentement pen- dea con lentitud durante la 
dant l'ecouliJment de la tern- temporizaci6n y parpadea 
porisation et rapidement en con rapidez si el ajuste no 
cas de co~guration incor- se ha realizado correcta-
recte de l'in~trument. mente. 

@ Note · @ Note 
The packing material should Procure conservar el emba· 
be kept for redelivery in case laje original en caso de que 
of replacement or repair. fuera necesario reparar o 

devolver el equipo. 

<Zl Somes 
Alimentation 
Entree circuit de declenche­
ment (DMB, PMB) 
Relais de sortie 
2eme re lais de sortie (2 
inverseurs) . 
Chaque borne des DAA51· 
DMB51 accepte des sec­
tions juscju'a 2,5 mm'. 
Chaque borne des DAA01-
DMB01 accepts des sec­
tions jusqu'il deux fois 2,5 
mm2• 

<Zl Terminales 
Alimentaci6n 
Entrada de disparo (DMB, 
PMB) 
Salida de rele 
21 sali da de rele (versiones 
DPDl) 
Cada terminal puede acep­
tar hilos de hasta 2,5 mm2 

para DAA51 y . DMB51 , e 
hilos de hasta 2 x 2,5 mm' 
para DAA01 y DMB01 . 

XAAX1 XM24-XMBX1 XM24/RO/ instr/AZ/17.07.03 code 8020629 http://www.carlogavazzi.com/ 
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dera!Ji tramita la manopola 
superiore come indicate 

nellalgura a sx: Op: ltardo all'eccltaztone 
In: I ervallo 
lo: I tervallo al l'apertura 
del ntatto di comando 
Id: d ppio intervallo 
Dr: ltarclo alla dtseccita· 
zlon 
R: clpllco slmmetrico (par­
tenza In ON) 
Rb:..L clcllco slmmetrico 
(pa. i nza In OFF} 

Una selezlone errata 
J.\ tlella gamma tempi 

L,ll j:ausa II lampeggia· 
tnento veloce del LED 
biallo. 
I 

© Monlaggio sulla gulda DIN 
(DA.qe DMB) 
Agg ciare lo strumento alla 
guid DIN verificando la 
chiu ura della molla. Per 
rimu vere l'apparecchio 
dalla uida usare un caccia­
vite c me mostrato in figura. 

@ Avvl mento e regolazionl 
Cont ollare che i collega· 
ment siano corretti. 
Collegare lo strumento alla 
tensi ~ne di alimentazione, ii 
LED •verde si accende. II 
mod di funzionamento, a 
seco da della funzione sele­
zion a, viene schematizza­
to su 'etichetta laterale. 
II L giallo si accende 
appe ii rele si attiva, lam­
pegg a lentamente durante 
la t mporizzazlone e lam­
pegg velocemente in case 
di rrata regolazione. 

ripar. 

ved hjalp af den 0verste 
knap, som vist Iii venstre: 

Op: lndkoblingsforslnkelse 
In: Interval 
lo: Interval ved Aben trig· 
ger 
Id: Dobbelt Interval 
Dr: Udkobllngsforsinkelse 
R: Symmetrisk taktgiver 
(aktlveret f0rst) 
Rb: Symmetrlsk taktgiver 
(deaktlveret f0rst) 

Hvis det forkerte l ids­
.I.\ omride vaelges, be· 
~ gynder den gule lysdi· 

ode at bllnke hurtlgt. 

@) Mekanisk montering (DAA 
og DMB) 
NAr enheden monteres pA 
DIN-skinnen, skal det sikres, 
at fjederen lukker. Brug en 
skruetrrekker ti l at fjerne pro­
duk1et som vist ti l venstre. 

@ Opstart og justerlng 
Kontroller, om alle tilslu1nin­
ger er foretaget korrekt. 
Tand for stmmforsyningen. 
Derved tamdes den grnnne 
lysdiode. 
Driftsfunktionen i henhold Iii 
den valgte lunktion fremgAr 
al sidemarkaten. 
Den gule lysdiode er ak1ive­
ret, nAr relreet er aktiveret, 
den blinker langsomt under 
tidsudmAling og blinker hur­
tigt, hvis der er fejl i opsret­
ninger. 

@ Bemmrk 
Emballagematerialet skal 
opbevares og anvendes ti l 
returnering ved udskiftning 
eller reparationer. 

\!) Termlnaler 
Stmmforsyning 
Triggerindgang (DMB, PMB) 

Relrestyret udgang 
2. relastyret udgang (2-pol· 
ede udgaver) 
Hver terminal er klassificeret 
til ledninger pA op til 2,5 
mm' (DAA51 og DMB51) og 
ledninger pA 2 x 2,5 mm 
(DAA01 og DMB01). 

CARLO GAVAZZ.I 
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Form 270 
Sheet PIN 100274-1 

Rev. G tnls Warrick® Series 27 Controls 
Installation and Operation Bulletin 

Sensors 

This bulletin should be used by experienced personnel as a guide to the installation of Series 27. Selection or installation of 
equipment should always be accompanied by competent technical assistance. We encourage you to contact Gems Sensors 
or its local representative if further information is required. 

Important! 
Before proceeding to install and wire the control , 
read and thoroughly understand these instructions. 

When installing according to these instructions, the sensing 

circuit is intrinsically safe for Class I and II, Division 1, Groups 
A, B, C, D, E, F and G. 

Electrical equipment connected to associated apparatus should 
not exceed maximum voltage marked on product. 

Location : The control must be situated in a non-hazardous 
area where an explosive atmosphere will not exist at any time. 

Wiring: 
1. Intrinsically safe wiring must be kept separate from non­

intrinsically safe wiring. 

2. Intrinsically safe and non-intrinsically safe wiring may 
occupy the same enclosure or raceway if they are at least 
2 inches (50mm) apart and separately tied down. Inside 
panels , field wiring terminals for intrinsically safe circuits 
must be separated by at least 2 inches (50 mm) from non­
intrinsically safe terminals. 

3. Wire the control device(s) to the Series 27 relay as shown 
in the specific application wiring diagram in this bulletin. A 
separate rigid metal lic conduit shou ld be used to enclose 
the conductors of the intrinsically safe control circuit. 

4. An approved seal should be used at the point where the 
intrinsically safe control circuit wiring enters the hazardous 
area . 

For intri nsically safe output wiring, use #14 or #16 AWG type 
MTW or THHN wire. By using these wire types in conjunction 
with the following distance recommendations , you will not exceed 
the maximum capacitance for field wiring. Use the following chart 
as a guide for maximum wire runs for differential level service 
(3wire) fie ld wiri ng. 

M ax. 
D istance 

M o d e l Sen sitiv ity 
(FT.) 

(KOhm s) 

27XXDO 3 4 ,000 

27XXEO 10 900 

27XXHO 24 800 

27XXGO 100 75 

One of the two grounding terminals provided on the intrinsically 

safe output terminal strip must be connected as reference to 
the same conductive media presented to termina ls "H" and "L" 

(See applicable wiring diagram In this bulletin) Terminal G 
on the supply line/load side terminal strip is a redundant 
system ground terminal and should be connected to the earth 
ground buss of the control 's AC supply line feeder. 

Note: 
1. Intrinsically safe terminals can be connected to any non­

energy generating or storing switch device such as a 
pushbutton, limit or float type switch or any Warrick 

electrode and fitting assembly. 
2. To prevent electrical shock from supply line/load side 

powered connections, Series 27 should be mounted in a 
tool accessible enclosure of proper NEMA rated integrity. 

3. For additional guidance on "Hazardous Location Installa­
tion" and "Intrinsically Safe Devices", consult ANSl/ISA 
standard RP 12-6 or NEC articles 500-516. 

27 • X- X - X - X 

Enclo•ure: 0- none, 1- NEMA 1, 4- NEMA 4, 7- NEMA 7 

Sen•ltivlty (Ohm• ): 0 - 3K, E- 10K, H- 24K, G- 100K 

Voltage: 1- 120 VAC, 2- 240 VAC 

....._ ____ Mode of Operation : A- Direct, B- Inverse 

Grounding: Both mounting tabs of the Series 27 
provide an electrical connection for earth grounding 
between the control's internal solid state circuitry 
and the enclosure chassis. To insure proper ground­
ing, use only metal screws and lock washers when 
mounting this control. 
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Contact Design 
SPDT (1 form C): One normally open (N.O.) and 
one normally closed (N .C.), non-powered 
contacts 
Contact Ratings: 8A@ 240 VAC resistive , 
8Amps @ 30 VDC resistive 

Contact Life 
Mechanical: 10 million operations . 

Secondary Circuit 
11 VAC RMS voltage on probes, 2.3 milli-amp 
current 

Sensitivity 
Models operate from 0-100,000 ohms maximum 
specific resistance (factory set) 

Temperature 
Electrical : 100,000 operations minimum at rated 
load 

-40° to 150° F ambient 

Terminals 
Electronics Module 
Sol id state components epoxy encapsulated in a 
black nylon shell 

Size 6 pan head screws with captivated wire 
clamping plate 

Supply Voltage 
120 or 240 VAC models ±10%, 50/60 Hz. 

Supply Current 
Relays energized - 1.7 VA. 

Wiring Diagram 
Single Level Service 

- Conductance Actuated 

1. Connect (both terminals AC, AC) and G to 
appropriate VAC supply line . 

2. Install metallic jumper between terminals H and L. 

3. Connect terminal L to the electrode. 

Terminal G must be grounded to the tank if metallic. 
When the tank is non-metall ic, terminal G must be 
connected to an additional electrode of length equal to 
the longest electrode. 

4. Wire contacts (C-NO) normally open and (C-NC) 
normally closed into load circu it as required . 

NQ1t;. Jumper must be installed as shown to 
Insure proper operation. 

Wiring Diagram 
Differential Level Service 
- Conductance Actuated 

1. Connect (both terminals AC, AC) and G to 
appropriate VAC supply line. 

2. Connect terminal H to high electrode and terminal 
L to low electrode. 

Terminal G must be grounded to the tank if metallic. 
When the tank is non-metall ic, terminal G must be 
connected to an additional electrode of length equal to 
the longest electrode. 

3. Wire contacts (C-NO) normally open and (C-NC) 
normally closed into load circuit as required . 

Time Delays 
Standard: 0.5 seconds rising level 
LLCO probe: 3 seconds lowering level 

Listings 
U.L. Intrinsically Safe (UL 913) 

r- - -- - ---- -- - -- -· 
1 & : ~ Enclosure 
I 

~ - - - - - - - -

o--~ -·-

::~ ~0~".!"_-_i~ -j~;;p~r-: ~ Fie ld wiring 
o- __ y~c- _ _ _ : between relay 

: and electrode r---- ---,- " ·-,-: : installation 

f11 ~ 0 I• Earth Ground : : : Sealm 

Non-Ha~rd~~s-~r~~ ~ = = =--=--:._~~Fitting g 

Hazardous Area 
1 

, 

Class I, Groups A, B, C, D; 
Class II , Groups E, F, G; 
Class Ill , Division 1 
Hazardous Loca tions 

~ )~~:::~~ 
~ Tank Ground J!l.Qtl: Jumper 

must be installed 
aa ahown to lnaure 
proper operation 

or Ref . Probe 

r- - - - - - - - --- ----· 
1 & : ~Enclosure 
I 0---- - --- -

0- -~-- - : 
o- -~-j- _J ____ ___ ~ ~Fie ld wiring 

o- --VA_C____ -- - - - - ~ ~ between relay 
o--- -- - -- - : : and electrode 

,h-------1- a " ·-,-; : I installation 
I I I I 

! 0 
11 

Earth Ground : : : : Sealing 
·------ - --- - -- ---- ~~: : Fi tting 

Non-Hazardous Area - - --- - ------ - ---
Hazardous Area 1 • , 

:, rn· : il~~~~:res Class I, Groups A, B, C, D; 
Class II, Groups E, F, G; ' High 
Class Ill , Division 1 / Probe 
Hazardous Locations Tank Ground 

or Ref. Probe 
Low 
Probe 
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Wiring Diagram 
Single Input (Non Latching) 

- Pilot Contact Actuated 

1. Connect {both terminals AC, AC) and G to 
appropriate VAC supply line. 

2. Install metallic jumper between terminals 
Hand L. 

3. Wire contacts (C-NO) normally open and 
(C-NC) normally closed into load circuit as 
required. 

4. Connect the pilot contact to terminals G and L. 

Note: Jumper must be Installed as shown to 
Insure proper operation. 

Wiring Diagram 
Dual Input Latching 

- Pilot Contact Actuated 

1. Connect {both terminals AC, AC) and G to 
appropriate VAC supply line. 

2. Wire contacts (C-NO) normally open and 
(C-NC) normally closed into load circuit as 
required . 

3. Connect the latch pilot contact to terminals 
G and H and the unlatch pilot contact to 
terminals G and L 

r - - - - - - - - - -- - - - -I °€! Enclosure 
I ~ : 

I o- --------
o- -~--­
o- - ~--­

I o- --------
VAC o- ---- -- --

I 
I 

I 

"jC~;;;;i -g Field wiring 
1 between relay 

and pilot 
device 

;;-- • - - - ·:- 0 I• Earth Ground 1 : 1 Sealing 
1 ' • I Fitting 

::::::::~:~~=~~~~]I' --
Class I, Groups A, B, C, D; 
Class II, Groups E, F, G; 
Class Ill , Division 1 
Hazardous Locations 

~: Jumper 
must be ina!Jllled 
•• ahown to lnau,. 
proper oper•tion 

0- --------
0- -~--­
o- - -Gi} -·-

1 o---------
VAC o---------

J------r ....____~ _ ___. 
I 

Piiot 
Device 

---- ---• 

"€!Field wiring 
between relay 
and pilot 
device 

Sealing 
Fitting ------ - - ---- - --- -_ .. 

Non-Hazardous Area 

Hazardous Area 

Class I, Groups A, B, C, D; 
Class II , Groups E, F, G; 
Class Ill , Division 1 
Hazardous Locations Latch 

Piiot 
Device 

Unlatch 
Piiot 

Device 
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SRT30 
Non-Isolated Square Root Extractor 
Instruction Manual 

1.0 INTRODUCTION 

These instrudions refer to the above model. Supplementary 
sheets are attached if the unit has special options or features. 
For detailed specifications, see page 4 or refer to the Data 
Bulletin. All ADTECH instruments are factory calibrated and 
supplied with a label detailing the calibration. Adjustments are 
therefore not necessary. Adjustments are normally 
not necessary. A simple check · should be performed to 
verify calibration before installation to ensure that it matches 
the field requirement. 

2.0 GENERAL DESCRIPTION 

The ADTECH SRT30 is a Non-Isolated Square Root Extrador 
that accepts a process input signal of 1-5 vdc or 4-20 ma de 
and converts it into any of the standard control signal outputs 
such as 4-20 ma de The output is directly proportional to the 
square root of the input. 

Power Option P 1 Non-Isolated 24 vdc provides negative 
output signal and negative DC power common rail connection. 

The output is a true current source and provides process 
signals such as 4-20 ma, 0-1 ma, 0· 10 ma, 1-5 ma and 
10-50 ma de or alternatively, a voltage signal of 5 vdc full 
scale. Other current and voltage Inputs/Outputs (1/0) are 
available as specified on the Data Bulletin. 

3.0 INSTALLATION 

The instrument is supplied in a general purpose enclosure as 
standard. NEMA 4, 7or12 and plug in chassis enclosures are 
optionally available. Installation area/location must agree with 
the supplied instruments including operating temperature and 
ambient conditions. · 

Mounting 

Refer to the appropriate outline drawing for mounting and 
clearance dimensions. The instrument is surface mounted 
with two #10-32 screws on 8.00 inch centers. 

Electrical Connections 
The wire used to connect the instrument to the control system 
110 should be a twisted pair(s) and sized according to normal 
pradice. Shielded cable is not normally necessary (if used, 
the shield must be grounded at the input negative of the 
ADTECH instrument and left floating at the sensor}. 

A 12 position barrier terminal block with #6-32 screws and 
318• spacing is provided for 110 and power connection. 
A housing ground terminal marked G is also provided. 

Controls 
Multitum INPUT ZERO, OUTPUT ZERO, SPAN, DROPOUT 
and Optional RA TE controls are provided to calibrate the 
instrument. The multitum controls are accessible through the 
instrument front panel and are clearly marked for ease of use. 

4.0 MAINTENANCE 

These instruments are electronic and require no maintenance 
except periodic cleaning and calibration verification. Hthe unit 
appears to be mis-0perating it should be checked as installed 
per section 6.0 or removed for a bench check per sections 
6.0-7.0. MOST problems are traced to field wiring and/or 
associated circuits. H the problem appears to be with the 
instrument, proceed to sections 6.0 and 7.0. 

·s.o CONNECTIONS 

Standard connections are shown below and on the instrument 
face plate, Data Bulletin or on attached supplementary sheets. 

N'UT (-) 
(+) 

-) 
OUTPUT(+) 

=.r1-1 
0-M (+) 

JJ.t Rlft DC) ® 
L(+ Rlft DC) @ 

rFP 

- 1-

24 VDC (+) 

(+) 

INPUT RI 

(-) 

24VOC lWO-WIRE POWER 
OPTION "O 15" 

4 20MA 
@ 

-
LOOP 

I w 

© 
0 

AUXILIARY lWl»ME 
TRANSMJrnR 

24WCAT201M 
aJRREllT- UMITEO 
SUPPL Y TO 2-MAE 
FIELD TlWCSMITTDI 

190-A-000028-A 
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6.0 CALIBRATION 

To perform a calibration check or re-calibration of the 
instrument follow this procedure. 

A. Make sure the unit l/O wiring is property connected and 
that the correct power source per the label is also 
connected. The instrument must be at normal power 
for a minimum of 2 minutes before proceeding to B. 

B. The input signal source(s) must be adjustable from Oto 
100% in steps of 100.k or at least 25%. The source(s) 
should be either precafibrated or an accurate meter 
must be used to monitor the input(s). 

C. The output may be monitored either as a direct voltage 
for a voltage output signal or as a current that can be 
represented as a voltage across a resistor shunt. 

D. First turn the DROPOUT potentiometer fully 
counterclockwise (CCW}. 

*E. Set the input source to the minimum input value (4.00 
ma de or1 .000 vdc) and connect a meter to Terminals 
#1(-) and t8(+). Adjust the multltum potentiometer 
marked INPUT ZERO until the meter reacing is 0.000 
± 0.001 vdc. 

*F. Wrth the input source at the minimum value, short 
Terminals #1 and #8 and connect the meter to the 
output signal terminals #5(-) and #6(+). Adjust the 
multitum potentiometer martced OUTPUT ZERO to 
provide the minimum cali>rated output (e.g.) 4.00 ma 
± 0.01 made. 

*G. Remove the short from Tenninals #1 and 18. 

H. Set the q>Ut source to the maximum value and adjust 
the multitum potentiometer marked SPAN to provide 
the maximum calibrated output (~.g . ) 2.0.00 ma 
± 0.01 ma de. 

I. Set the input at 1.00% of the input span (e.g.) 4. 16 ma 
de. The output should read 100.4 of the output span 
(e.g.) 5.60 ma. If correction is required adjust the 
INPUT ZERO potentiometer to provide the desired 
output. 

J. Repeat steps F, G and H until no further adjustment is 
requried. 

K. Check linearity per the VO relation table. 

L. To adjust the Drop Out, set the input signal at the 
desired drop out level and adjust the multitum 
potentiometer marked DROP OUT CW until the output 
drops to the output zero value. 

M. This completes the caflbration. 

6.1 PULSE OUTPUT 

If the SAT 30 has been supplied with Option 0 44 pulse 
output refer to 0 44 Supplement sheet for calibration details. 

"'NOTE: For contact output option use tenninal #3 instead of 
#8 in steps E, F & G 

7.0 FIELD TROUBLE SHOOTING GUIDE 

This section offers a slmple, first level trouble-shooting aid 
for an apparent instrument mattunction. 

SYMPTOM CORRECTIVE ACTION 

No output 1. Check the input and output connections 
carefully. 

2. Check that the power supply polarity is 
correct and that power is present on the 
instrument tenninals. 

3. Check that the Input source(s) is correct 
and that it changes magnitude between 
zero and fuH scale values when so 
adjusted. 

4. If the output is a current signal (4-20 ma, 
etc.), make sure the output loop is 
complete and that the correct meter range 
is selected. 

All external checks are complete. Problem 
seems to be internal. 

The following information Is provided for a qualified technician 
or serviceman as check points for use in internal 
troubleshooting. 

CHECKPOINT/ VOLTAGE/ 

"QMeQHENT RANGE 

(across) C3 10.5 ± 0.5 vdc 

(across) C22 26±4vdc 

(across) C23 12 ±0.6 vdc 

(from com.) +R + 6 .9 ± 0.35 vdc 

(across) R3 0.2 - 1.0 vdc 

INPUT/OUTPUT 
RELATION TABLE 

INPUT% OUTPUT% 
of SPAN of SPAN 

1.00 10.00 

10.00 31.62 

20.00 44.72 

25.00 50.00 

40.00 63.24 

50.00 70.71 

60.00 n .46 
75.00 86.60 

80.00 89.44 
100.00 100.00 

-~"' 

-2- 190-A-000028-A 
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8.0 TABLES, PCB LAYOUT 

INPUT TABLE OUTPUT TABLE 
INPUT SIGNAL INPUT SHUNT OUTPUT SIGNAL OUTPUT SHUNT FEEDBACK RES 
FULL SCALE RI FULL SCALE AL RF 
50 made 100ohm 112.W SO made NONE 20ohm 

20 made 250ohm 112.W 20 made NONE 49.9 ohm 

10 made 499ohm 
10 made NONE 100ohm 

1 made NONE 1Kohm 
1 made 4.99Kohm 10 vdc 604ohm 1/4W 49.9 ohm 

10 vdc See Note 1 5 vdc 250ohm 112.W 49.9ohm 

5 vdc None 
Al~,...,,._ 1~ M.F., 114 W, 
50 PPM, un1M1 olhlrwiM nolld. 

Al ..iecled ,_.... - 1%, M.F., 114 W, 50 PPM • ...,..._ oehllrwi• nolld. 

NOTE A: Compon9111a u II--. may or mar not be iw-nt on Ille p.c. board 
dw., delign upd-. or op*-. 

NOTE1: RS4a150K, RC19·100Kwi­
RC19 ii a l9llaU CDmeCtld ecrou 
C19. 

SRT30 RL.R20 

0 
-[80-

VRI R4 ~ ~ @-
~ R2 ~~ 

~~ . ~:,. ; ® [J ~ .:: ~ ~ : 
T mGr~r ~ ~~ ~~m 
~ LP ~ oom ~$~to 

o \J z4 R-43 
R44 

) 

0 Jl7 l ~ rr29 ~ ( C6 

m ~~ ~ R45 .oJ~ 
€) ~w~ ij oot•JO 

R oil"<> 

0 

i=i----==--~ 0 .___;;...;.__ _ ___, m 

os 

~ ~ 

$ Tl 

____ _:~- - - --o 
+ 

~ 
O•o 

0 
-------- - - JN 0 If 

O•Z 

0 0 
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11.0 SPECIRCA llONS 

INPUT/OUTPUT 

INPUT SIGNALS 
a. 4-20 ma de (Z in 250 ohms) 
b. 10-60 ma de (Zin 100 ohms) 
c. 0-1 ma de (Z In 5K olvns) 
d. 0-10 ma de (Z in 500 ohms) 
• . 1-5 vdc (Z in 10 megohms) 
f. 0-5 vdc (Zin 10 megohms) 
g. 0-10 vdc (Zin 100K ohms) 
h. Cllher aro hued curren1 m1CI wltages all&bble 
i. Law lmpedlnce c:unant inpu1s, 1/10 standard (Oplion 118) 

OUTPUT SIGNALS/OUTPUT DRIVE 

AC Power DC Power 
a. 4-20 ma de 0-1000 ohms max. O«X> ohms max. 
b. 10-50 ma de 0...00 ohms max. 0-350 ohms max. 
c. 0-1 ma de 0-20,000 ohms max. 0-18,000 ohms max. 
d. 1-5 vdc 250 ohms Z OUI 250 ohms Z out 
e. 0-10 vdc 500 ohms Z OUI 500 ohms Z out 
Z.ero based current a voltages in the ._ ranges .,. 
si.ndM:I (e.g.) 0-20 ma. 0-5 vdc. Other vollage and curenll 
~. 

PERFORMANCE 
.. Cdbratld Acoul9cy: :t 0.1 % tor 1-100% of input 
b. U-tty: :t0.1% muim1.111, :t0.<M% typical 
c. RepeetablUly: :t 0.05% maximum 

' cl T .. perau. SlllblllJ: :t 0.01%/'"F maximum, 
:tO.OOCVF~ 

• · Loed En.ct: :t 0.01% zero to U toed 
f. Oulpal ..... : 10 mv PIP muinun 
g. ReeponM''nme: 150 ml5l8COnds 
h. TH1peratwe Range: 00 to 1.wf (-18° to 60"C) operating 

...COO to 185°F (~to 85°C) storage 
i. Power Supply Ellect: :t 0.05% lor. :t 10% power variation 
j. Zero Dropoul: 0-20% 

Mom: M 8CCUnlCies are gMln as a pen::antage of span 

POWER 
a. 115 vac: :t 10%, 50l60 Hz, 3 Wdl, 0.7 Pf (51Mdard) 
b. 24 vdc: :t 10% non-4solmd, 3 wans (Option P1) 
c. 24 wic: :t 10% l.ollded, 3 walll (Opkn P2) . 
d. 48 wic: :t 10% ilOlaled, 3 wans (Opkn P3) 
e. 125 vdc: Nominal (105-140 vdc) ilolmd, 3 W11111 (Option P4) 
f. 230 vac: ± 10%, 50J80 Hz, 3 watts, 0.7 PF (Option P5) 

10.0 OUTUNE & MOUNTING 

1-----Ulo. ------I U>611._Z .......... llrlll_, UIOlo._Z..,....,._tarnl_, 

(1~ 

.......... 

·1 ·~·---- ---- ;.---------

One 718 in. dilmlllr hole tor 112 in. ccndlit 
(22.2mm) 

_. .... 
Ha11Stor111• 
•• Adjlllllllllll 
CmtlQIJ 
4SO-, -· pUIM ...... 

J=. llqllilt!! 

- ~ 
. - ~ 
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HIGH VELOCITY 
ATTENUATOR 

SIL-200 

CONSTRUCTION: 

Inner Liner consists of Clevaflex Type S single-ply aluminum 
perforated flexible duct. 

This Inner Core is covered by 1 "thick fiberglass of one pound 
density. 

Outer Liner consists of Clevaflex Type 12 two-ply bonded 
aluminum with inlet and outlet collars. 

UNDERWRITERS LABORATORY LISTED 

PHYSICAL DA A 

Nominal Diameter-Inches 4 5 6 7 8 10 12 14 

Inside Diameter-Inches -----------NOMINAL-EXACT---------~ 

Outside Diameter-Inches 6 . 7 8 9 10 12 14 16 

Standard Length --- ----FIVE FEET-CUSTOM DESIGN AVAILABLE-------

Operating Temperature Range -------------- 0°-350°-------------i~ 

Working Pressure-Inches of Water ----------20" POSITIVE OR NEGATIVE---------1~ 

SPECIFICATIONS 

High velocity attenuator, where indicated, shall be a double 
wall product with a perforated inner liner of single-ply 
aluminum with a minimum of seven mechanically formed cor· 
rugations per joint, covered by a one inch thick by one pound 
density, fiberglass blanket. The outer liner shall be a bonded 
two-ply laminate, closely corrugated for strength and air· 
tightness, capable of 20" of positive or negative pressure. Spun 

Clevaflex, Inc. 

aluminum inlet and outlet collars shall be factory sealed to the 
inner and outer liners. This unit shall be tested by a recognized, 
independent acoustical laboratory in accordance with Air Dif· 
fusion Council standards for acoustics FD 72-R,. High Velocity 
Acoustical Attenuator shall be manufactured by Clevaflex, Inc., 
Cleveland, Ohio 44135. 

4081West150th Street 
Cleveland, Ohio 44135 
Telephone (216) 941 -6505 
Fax (216) 941 -8742 
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CLEVAFLEX 
HIGH VELOCITY ATTENUATOR 
8" 0 CLEvAFLEX DUCT RADIATED NOISE REDUCTION IN dB 

OCTAVE BAND NO. (2) (3) (4) (5) (6) (7) (8) 

CENTER FREQ. Hz 125 250 500 1000 2000 4000 8000 

NOISE REDUCTION @ 0 FLOW 19 24 38 36 36 29 24 

NOISE REDUCTION @ 2500 fpm 17 23 36 35 35 29 24 

Note: Radiated noise reduction does not vary substantially with diameter. All values shown are available for diameters 4"-14". 

SOUND ATTENUATION WITH AND WITHOUT AIR FLOW 
STRAIGHT ATTENUATOR INSERTION LOSS (l.L.) IN DB 

OCTAVE BAND NO. (2) (3) (4) (5) (6) (7) 

CENTER FREQUENCY (Hz) 125 ·250 500 1000 2000 4000 

1.L@OFLOW 
12 15 30 40 42 28 4 • Attenuator 

6" Attenuator 9 10 21 30 35 18 
8" Attenuator 6 7 19 26 25 13 

14• Attenuator 4 6 18 22 20 10 

(8) 

8000 

18 
12 
11 
9 

I 

I I I I 
1.L@ 2500FPM I I 4" Attenuator 11 14 29 38 42 27 18 

6• Attenuator 8 9 20 28 32 17 12 
8" Attenuator 4 6 17 25 24 13 11 

14" Attenuator 3 5 15 21 19 10 9 
··- _J 

ELBOW ATTENUATOR LOSS (l.L.) IN dB 

OCTAVE BAND NO. I (2) (3) (4) 

CENTER FREQUENCY (Hz) I 125 250 500 
-

I I 
l.L@OFLOW 

4" Attenuator I 5 13 29 

I (5) I (6) 

I 1000 
I 

2000 

41 35 

I 
I 
I 
I 
I 

-f (8> ___ ··· 1 
. &ro- ·: 

--r···- ··-· ··i 

--
(7) 

4000 

38 I 6 1 : .. :~=~~=!~ I ; : ~~ ~ ~ . ~~ ! ~ i 
14" Attenuator 5 4 15 26 29 9 1 7 I 

i------------ili---+-----l----+----.;---~--t------~ 

,, 

l.L @ 2500 FPM I I 6 ! 

:: :~:~~:!~ l_~; ____ ~-
3

-~-~-7- : ~ ~~ I , I 
1~: :~=~~=!~ ! ~~ ~ ~ ~~_I ___ ~ ___ I 

'-------- ----- ~----~--~--

As tested by Kodaras Acoustical Laboratories, Division Electrical Testing Laboratories, Inc. Al.Jg. 31-Sept. 2, 1979 

Note: Insertion Loss values should not be directly compared 
with similar data for single wall flexible duct. Single wall data 
includes the effect of noise transmitted through the wall into 
the surrounding space. 

While the herein published data is the result of performance 
under accurate laboratory conditions, Clevaflex cannot be 
responsible for exact reproduction of performance charac­
teristics in the field due to the many outside variables associ· 
ated with any installation. 

Test Procedures: A smooth, straight empty metal duct equal in 
diameter and length (5 feet) of Clevaflex High Velocity At· 
tenuator is installed in a duct system. Test signals are 
generated at one end of the duct and then measured in a 
reverberation room at the other end. The empty metal duct is 
removed and replaced with a Clevaflex High Velocity At­
tenuator and the test repeated. These procedures are followed 
for different air flows as well as for both straight and "elbowed" 
(90j flex. 
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Series 
605 

Magnehelic® Differential Pressure 

lntlicatin Transmitter Dial Gage Indication, 

FIT-201 

Patent r-io. 4,8!;!0,497 

The Dwyer Series 605 Magnehelic• Indicating Transmitter pr ovides for 
both visual monitoring and electronic control of very low differential pressure. The 
Series 605 is ideal for control applications in building HVAC systems where local in­
dication is desired during routine maintenance checks or necessary when trouble 
shooting the system. The easily read dial gage is complemented by the two-wire, 4-
20 mA control signal utilizing the time-proven Dwyer Magnehe!ic• gage mechanical 
design and Series 600 strain-gage transmitter technology. The two-wire design 
with terminal strip on the rear simplifies connection in any 4-20 mA control loop 
powered by a 12.3-35 VDC supply. 
STOCKED MODELS in bold 

Model 
Number 

605-00N 
605-11 
605-0 
605-1 
605-2 
605-3 
605-6 
605-10 
605-20 

Range 
inw.c. 

.05-0-.20 

.25-0-.25 
0-.50 
0-1.0 
0-2.0 
0-3.0 
0-6.0 
0-10 
0-20 

Model 
NIDlber . 

605-30 
605-50 
Model 

Number 
605-250 Pa 
605-500 Pa 

Model 
Number 

605-1.5kPa 

Range ·. 
inw.c. 

0-30 
0-50 

Range . 
in Pa 
0-250 
0-500 
Range 
in kPa 
0-1.5 

Two-Wire 4-20 mA Output ( E 

1/8 N.P.T. 
PNEUMATIC TAPS 

PHYSICAL DATA 
GENERAL 
Maximum Pressure: 25 PSIG 
Media Compatibility: AS & non­
combustible. non-corrosive gases. 
ELECTRICAL 
Power Supply: 12.3 lo 35 VDC 
Output Signal: 4 to 20 mA DC. 2 wire 
Oimited at 38 mA max.) 
Loop Resistance: 0-1135 ohms from 
12.3 to 35 voe 
Current Consumption: 38 mA DC 
(max.) 
MATERIAL 
Die cast aluminum case with baked 
dark gray hammerloid finish, acrylic 
cover. 

Hl/1611221 flOl_EREOUIRED .. 
FOR FLUSH PANR MOUNTING. 

MECHANICAL 
Weight 2 lb .. 8 oz. 
Span and Zero adjustments: 
Protected potentiometers 
Pressure connections: '4" NPT(F) 
high and low pressure taps 
PERFORMANCE AT 70°F 
Zero output: 4 mA 
Full span output: 20 mA 
Accuracy ~ncludes linearity, 
hysteresis, repeatability): 
±2% _o_f full span output 
Stability: ± 1 % F.S.0. /yr 
Warm-up time: 10 minutes 
ENVIRONMENTAL 
Operating temperature: 30' to 120'F 
Thermal Error: ± 1 %/50'F typical 
STANDARD ACCESSORIES 
Span and zero adjust tool. mounting 
hardware kit 

s~~~s Differential Pressure Indicating Transm· 
1 /16 DIN Housin , Di ital Readout, 4 -20 mA Ou ut ( E 

PANEL MAX. THICKNESS 1/4" [6.350) 

The Series 620 Pressure Indicating Transmitter is a 
instrument for m easuring, controlling and indicating positive, negati or 
differential pressures of air and compatible gases. Pressure measur 
ments are displayed on an easy-to-read 3~ digit display and converted to 
standard 4 to 20 rnA ouput signal. Versati le circuit design enables use · 
3, or 4-wire current loops. 

STOCKED MODELS 
MODEL NUMBER 

620-3 
620-6 
620-10 
620-20 
620-40 
620-100 
620-200 
620-1000 
620P-1 
620P. 

-30 
20P-50 

620P-100 

RANGE 

0-3 in. w.c. 
0-6 in. w.c. 
0-10 in. 
0-20 i 
0- in . w.c. 
-100 in. w.c. 

0-200 in. w.c. 
0-1000 in. w.c. 
0-10 psid 
0-20 psid 
0-30 psid 
0-50 psid 
0-100 psid 

5 psig 
5 psig 
5 psig 

11 psig 
11 psig 
29 psig 
29 psig 

i5o si 
58 psig 
58 psig 
58 psig 

150 psig 
150 psig 

I 
1-7/8 

Wt31 .. 
~. .. . ~ 1-7/8 [47.63) 

35 voe (2. 3. or 4-wire) 
16 - VAC (4 -wire) 

Output Signal: 4 to 20 m C (limited @ 38 mA DC) 
Loop Resistance: 0 - 1300 ! max. 0 - ·;200 0 AC max 
Current Consumption: 38 mA m DC). 76 mA max (AC) 

PERFORMANCE @ 70°F (21.1"C) 
Zero Output: 4 mA DC 
Full Span Output: 16 mA DC 
Accuracy: ±0.5% F.S. (includes and repeatability) 
Stability: ±1% F.S./yr. 
Warm-up Time: 10 minutes 
ENVIRONMENTAL 
Operating Temperature: 20 to 120' F (-6.7 to 49'C) 
Thermal Errors: ±0.02% I "F typical 

Dwyer Instruments, Inc. P.O. Box 373/Michigan City, Indiana 46361/Phone 219 879-8000/Fax 219 872-9057 • U.K. Phone (01494)-461707 • Australia Phone (02) 9756-5355 



BULLETIN E-68 

I SERIES 605 MAGNEHELIC® 
DIFFERENTIAL PRESSURE INDICATING TRANSMITIER 

Specifications - Installation and Operating Instructions 

.I 
I 
I 
I 
I 

FIT-201 

tN.H 

I The Dwyer Series 605 Magnehelic® indicating transmitter simul­
taneously provides local indi.cation on a large, easily read analog 
scale while also converting that pressure into a standard two-wire, 

I 4-20 mA signal for ranges from 0-0.5 to 0-50" w.c. Positive, negative 
or differential air and compatible gas pressure can be measured 
with an accuracy of ± 2% of full scale. The basic mechanical com­
~ts of ·the Series-605'Magnehelic41' indicating transmitter are 

I iilar to those used in the popular, t ime-proven Magnehelic® dif­
rerential pressure gage. However, the Series 605 models add elec­
trical conditioning and amplification of a resistance change 

I 
produced by a silicon strain gage which is cemented to the range 
spring. This resistance change is the result of the slight flexing 
which results from spring deflection as pressure is applied to the 
diaphragm which is directly linked to the spring. Refer to bulletin 
E-50 for additional information on the design, operation and con-1 struction of the Magnehelic® indicating transmitter. 

SERIES 605 MODELS & RANGES 

I MODEL NUMBER RANGE, INCHES W.C. MINOR DIVS. 

605-0 0-.5 .01 
605-1 0-1.0 .02 

I 605-2 0-2.0 .05 
605-3 0-3.0 .10 
605-6 0-6.0 .20 

I 
605-10 0-10 .20 
605-20 0-20 .50 
605-30 0-30 1.0 
605-50 0-50 1.0 

I MODEL NUMBER RANGE, PASCALS MINOR DIVS. 

605-250Pa 0-250 5 
605-500Pa 0-500 10 

I 
MODEL NUMBER RANGE KILO PASCALS MINOR DIVS. 

~05-1 .SkPa 0-1.5 .05 

SO.D. 
•Ill 

S~O.D. Wj· 
MCU<llNG 

llHO 

SPECIFICATIONS 

GENERAL 
Maximum l'ressln: 25 PSIG 
Metlla Compatibility: Air & noncombustible, 

ELECTRICAL 
Power Supply: 

Connec:llalls: 

Olllput Signal: 

loop Resistaace: 

noncorrosive gases 

12.3 to 35 voe. 
2 screw terminal block, 
positive and negative. 

4 to 20 mA DC. 
(limited at 38 mA) 

0 to 1135 ohms 

Alma< = V"' - 12.3V 
20mA 

Wlrm-1111 Time: 5-10 Minutes 
Cunent Consumption: 38 mA max. DC 

PERFORMANCE AT 
ROOM TEMPERATURE 
Zm1 Oulplll: 4 mA 
Ful Scale Span: 16 roA 
Slallc Accuracy: :!: 2% Span 
SJ!a• & Zeni: Adjustable to 0.05'/, · 
lle(llealalllllly: 0.5% Span 
Resolullon: Infinitesimal 

ENVIRONMENTAL 
0,mllng 

Temperature: 20 to 120"f 
(dry air) 

~ed 
Temperature: 30 lo 120"f 

Thermal Emirs: :!: 1 %150"f 

MECHANICAL 
Weight: 1 lb. 10 oz. 

S!la• & Zero 
Adjuslmenb: Prolected potentiom· 

eters. ex1emally 
accessible. 

Pressure 
Connecl-: Ye·27 NPT female 

STANDARD ACCESSORIES 

Mounting ring . · 
Snap ring 
(4) 6-32 x 1-1/4 screws (panel mtg.) 
(3) 6-32 x 5/16 screws (surface mtg.) 
(2) Tubing to 1/8" NPT adapters 
(2) 118" NPT plugs 
Adjustment key 
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INSTALLATION 

1. LOCATION: Select a location where the temperature of the unit 
will be between 20°F and 120°F. Distance from the receiver is 
limited only by total loop resistance. See "Electrical Connections." 
The tubing feeding pressure to the instrument can be run practically 
any length required but long lengths will increase response time 
slightly. Avoid surfaces with excessive vibration. 

2. POSITION: All standard models are calibrated with the dia­
phragm vertical and should be used in that position for maxi­
mum accuracy. If your application requires mounting in other 
than a vertical position, be sure to specify this when ordering. 

3. PRESSURE CONNECTIONS: For convenience. two sets 
of 1 / 8" N PT female ports are available. Plug the unused 
set with pipe plugs provided. Attach tubing from positive 
pressure source to port marked "HI " or from negative 
(Vacuum) source to port marked ... LOW". In either case. 
opposite port must be vented to atmosphere. In dusty 
environments, we recommend use of an A-331 Filter Vent 
Plug to keep interior of instrument clean . For differential 
pressures the higher source is connected to the " HI " port 
and lower to the "LOW" port. 

LEIN PANEL 
FOR TERMINAL BLOCK 

I Pit 

I "hz 

I 
I 
I 
I 
I 
I 

4. MOUNTING: The Series 605 Transmitter may be either panel 
mounted or surface mounted. 

SNAP RING GROOVE 

PNEUMATIC PRESSURE TAPS 

4-314 DIA. HOLE 

A. PANEL MOUNTING: Cut a 43//' or 120mm dia. hole in panel and 
insert the complete unit from the front. Slip on the mounting ring and 
install the split snap ring in the groove on the bezel. Seat the mounting 
ring against the snap ring and thread the four screws through the 
tapped holes. Tighten screws against rear of panel. 

1-1/8" LONG x 7/8 WIDE 
FOR TERMINAL STRIP 

3/16 DIA. HOLES 
FOR MOUNTING SCREWS 
TYP. 3 PLACES 

~1 
-~ 112 DIA. HOLES FOR PRESSURE 

CONNECTIONS ANO/OR MOUNTING 

B. SURFACE MOUNTING: Drill (3) 3/16" dia. holes for mount­
ing screws and cut (1) 7/8" x 1-118" hole for access to terminal 
strip as shown in hole location drawing. Insert screws from rear 
of panel and thread into tapped holes on back of transmitter 
case. If rear pressure connections are to be used, make 112" 
dia. holes located as shown in hole location drawing in left 
column. 

5. ZEROING: Once gage/transmitter is mounted in its final posi­
tion, check to be sure pointer aligns with zero on scale, when 
no pressure is applied and both low and high pressure ports 
are vented to atmosphere. To adjust, turn small slotted screw at 
center-bottom of gage face. Do not move the larger black knobs 
labeled SPAN and ZERO. These are for use only if a calibration 
check shows the 4-20 mA output signal to need adjustment. 
See page 3 under heading OUTPUT RANGING. 



I ELECTRICAL CONNECTIONS 

CAUTION: DO NOT EXCEED SPECIFIED SUPPLY VOLTAGE 
RATINGS. PERMANENT DAMAGE NOT COVERED BY WAR-

1 ....,<\NTY WILL RESULT. THIS UNIT IS NOT DESIGNED FOR AC 
HAGE OPERATION. 

I 
I 
I 

Electrical connections to the Series 605 Transmitter are made to 
the two-screw terminal strip on the rear of the case. Polarity is 
indicated by + and - signs stamped on side. The schematic 
diagram of the Series 605 transmitter is illustrated in Figure B. 

+ -

CID 8 
I ~· 

An external power supply delivering12.3to35VDCwith a minimum 
current capability of 40 milliamps must be used to power the control 

I loop in which the Series 605 transmitter is connected. Refer to Fig. B 
for connection of the power supply, transmitter and receiver. The range 
of appropriate receiver load resistances (Re) for the power supply volt-

I 
I 
I 

I 

age available is given by the formula and graph in Fig. C. Shielded two 
wire cable is recommended for control loop wiring and the negative 
side of the loop may be grounded if desired. Note also that the receiver 
may be connected in either the negative or positive side of the loop, . 
whichever is most convenient. Should polarity of the transmitter or 
receiver be inadvertantly reversed, the loop will not function properly 
but no damage will be done to the transmitter. 

- -·-- -- -----
NOTE: RECEIVER MAY BE IN 

SE RIES WITH + OR -
LEG OF CONTROL LOOP 

SERIES 605 

PRESSURE POWER 
SUPP\.Y 

TRANS-
MITTER 

12.3-35 voe 

I SEE FIG. C I 
I I 
I I 

xb FIG.B ! L 
The maximum le ng th of connecting w ire between the trans-

l 
milter and the rece iver is a function of wire size and recei ver 
resistance. That portion of the total current loop resistance 
re prese nted by the re sistance of the connecting wires the m­
se lves should not exceed 10% of the receiver resistance. For 
e xtremely long runs (ove r 1,000 feet). it is desirable to se lect 

I receivers w ith highe r re sistances in order to keep the size and 
cost of the connecting leads as low as possible. In installations 
where the connecting run is no mor9 than 100 feet, connect­
ing lead wire as small as No. 22 Ga. can be used. 

I The Series 605 transmitters can be used with receivers requiring 
1-5 volt input rather than 4-20 mA. If the receiver requires a 1-5 
volt input, insert a 250 ohm, % watt resistor in series with the cur-

l rent loop but in parallel with the receiver input. Referring to Figure 
B, AL becomes the 250 ohm resistor and points X and Y are con­
nected to the receiver input, point X being positive ( + ) and point 
Y negative ( - ) or ground. The resistor should be connected at the 

I panel end of the transmitter current loop close to the receiver input 
· •ake advantage of the immunit· of the current loop to electrical 

;e pickup. Most electronic component distributors stock a 249 
· ' • '/2 watt, ± 1% tolerance metal film resistor which is adequate for 

lthis application. 

1400 

1300 

1200 

1100 

f\ MAX • v.,,- 12.JV MAXIMUM VALUE (1135) 
20mADC 

I 
I 

g 1000 

rt: 
900 

ui 
~ 

800 ~ 
iii 

./ 

/ 
I 

I 
/ 

w 700 a: 
a: 
w 

600 ;:: 
w 
0 w 

500 a: 
/~ 

I 

400 

I OPERATING 

I 
REGION 

I 

300 I 
I 

200 I 

100 A 
10 12.3 15 20 30 35 40 

PC:l'NEA SUPPLY \IOLT.trGE - voe 

FIG. C 

OUTPUT RANGING 

Each Series 605 Magnehelic® indicating transmitter is factory cal-. 
ibrated to produce 4 mA at zero scale reading and 20 mA at full 
scale reading . The following procedure should be used if the pres­
sure versus output signal relationship needs to be checked. 

1. With unit connected to the companion receiver per preceding · 
instructions, insert an accurate milliammeter with a full scale 
reading of approximately 30 mA in series with the current loop. 

2. -Vent both pressure ports to-atmosphere end, if Aecessary, ad­
just pointer zero screw to align pointer with zero on scale. A 
controllable pressure source capable of reaching the full scale 
range should be connected to either high pressure port. Plug 
the other high pressure port and vent one or both low pressure 
ports to atmosphere. The instrument must be ranged in the 
same position in which it will be used. Standard factory calibra­
tion and ranging is done with unit vertical. 

3. Apply electrical power to the system and check for proper op­
eration by slowly increasing pressure and observing whether 
the loop current increases above the 4 mA zero pressure reading. 

4. A spanner type key is supplied to adjust span and zero. This 
helps to reduce unauthorized tampering. Apply pressure until 
pointer aligns with full scale reading and adjust the SPAN knob 
for a 20 mA reading. 

5. Relieve all pressure, allow a few seconds for settling and adjust 
the ZERO knob for a 4 mA current loop reading. 

6. The SPAN and ZERO controls are slightly interactive so steps 
4 & 5 should be repeated a few times until readings of 4 and 20 
mA are obtained consistently. 

7 . Remove the milliammeter from the current loop and proceed 
with final installation of the transmitter and receiver. 

• 

• 
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MULTIPLE UNITS WITH COMMON POWER SUPPLY 

__ ___, + 
POWER 
SUPPLY 

12.3-35 
voe 

+ 

FIGURED 

+ + + 

Several Series 605 transmitters can be operated with a single power 
supply as depicted above in Figure D. Be careful to specify a supply 
with sufficient capacity. The minimum current requirement at a 
given voltage can be calculated by multiplying the number of units 
x 20 mA. In the example shown this would be 4 x 20 or 80 mA 
minimum. 

MAINTENANCE 

Upon final installation of the Series 605 Transmitter and the com­
panion receiver, including the A-701 Digital Readout, no routine 
maintenance is required. A periodic check of system calibration 
is recommended. The Series 605 Differential Pressure Transmit­
ter is not field serviceable and should be returned to the factory 
if service is required . The A-701 Digital Readout should be return­
ed to the manufacturer if service is required . Refer to the A-701 
instruction sheet. 

Copyright 1992 Dwyer Instruments, Inc. Printed in U.S.A. 10/92 FR NO. 01-440559-00 
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VENT PIPE 

DIAMETER OUNTING FITIING (D) "' j!rM 
1 • PITOT TUBE 

GH PRESSURE I r:_ CONNECTAT~ ~low GAGE 1·1/2 D PORT OF MINIMUM E 

(STRAIGHT) L_ CT TO LOW PREs:uR 

FOR AIR EXHAUST 
INSTALLATION. 
SEE NOTE. 

8-1/2 D 
MINIMUM 

(STRAIGHT) 

112 D I 

I 
AIRFLOW 

ShallowTray System 

CONNECT TO HIGH PRESSURE 
PORT OF AIR FLOW GAGE ~ 

CONN ECT TO LOW ~RESSURE 
PORT OF AIR FLOW GAGE ~ 

MOUNTING F
1
1TIING ~ PITOT TUBE 

CONNE AIR FLOW GAG PORT OF 

NOTE: 
THE PITOT TUBE CAN BE INSTALLED IN 
EITHER AN AIR INTAKE PIPE (1ST CHOICE) , 
OR IT CAN BE MOUNTED IN AN AIR 
EXHAUST PIPE (2ND CHOICE). 

THIS DRAWING DEPICTS PROPER 
INSTALLATION FOR EITHER CHOICE. 

PLEASE ALSO READ THE INSTALLATION 
INSTRUCTIONS PROVIDED WITH THE PITOT 
TUBE AND AIR FLOW METER. 

+ NORTH EAST ENVIRONMENTAL PRODUCTS, INC. 
17 TECHNOLOGY DRIVE 
WEST LEBANON, NH 03784 
(603) 298-7061 

CLEAN AIR INTAKE 0..,LET PIPE FOR 

MOUNTING PITOT TUBE BLOWER TOLERANCES 
DRAWING NAME: 

SINGLE POINT PITOT TUBE 
VE NT PIPE 
DIAMETER 

(D) 

FOR AIR INTAKE 
INSTALLATION. 
SEE NOTE. 

8-1/2 D 
MINIMUM 

(STRAIGHT) 

FRONT VIEW 

UNLESS 
OTHERWISE 
SPECIFIED 

:1: 1 In. 

DRAWN: 

KM 

DATE : 
10/24/95 

LOCATION / INSTALLATION 

DRAWING #: 

900-130-00009 

CUSTOMER: 

SCALE: NTS I SIZE: A I SHEET :1 OF:1 
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AMERICAN STAINLESS PUMPS 
Stainless Steel Pumps for the Commercial Marketplace P-201 

SSP & SSPC Product Description 
The models SSP and SSPC are similar pumps. The model SSP is the open-impeller version , and 
the model SSPC is the enclosed-impeller version of the same pump. The dimensions of both pumps 
are identical. The SSP(C) is a single-stage, close-coupled, back-pullout centrifugal pump, fabricated 
of 304 stainless steel. 

The SSP(C) was designed primarily for the commercial OEM marketplace. Our goal was to provide 
a new pumping alternative that met the following conditions: 

Lower Cost 
The model SSP(C) is priced lower than 
any other comparable stainless steel 
pump on the market. In fact, in most 
cases the SSP(C) is less expensive 
than similar cast iron or plastic pumps. 

Versatility 

Durability 
The SSP(C) was designed to provide long 
lasting service. The stainless steel materials of 
construction, heavy-duty nozzles and impellers, 
rigid case design, and large mechanical seal 
selection assure a long pump life. 

We wanted the SSP(C) to be able to perform well in a variety of 

High Efficiency 

·applications; and we knew that our customers all had different 
requirements. That's why we designed our pump to be easily 
modifred or customized, to fit each application's essentials. We 
have over 50 different impeller designs, and can mount our pump 
in almost any configuration. 

Better Looking 
The SSP(C) is often times, more efficient 
than the competition's pumps. This is 
attributable to the smooth surface finishes 
provided by stainless steel sheet, and our 
computer aided impeller and casing 
designs. In many cases, an SSP can be 
installed with a lower horsepower motor than 

Judge for yourself. We think the SSP is the 
best looking pump on the market. If you're 
using someone else's rusty cast iron pump, or 

your previous pump. 

www.aspumps.com 

·one of our competitor's bulky stainless pumps, 
the SSP(C) will definitely be an upgrade. 

14032 S. Avalon Blvd. Los Angeles, CA 90061 

Phone: (310) 630-8089 Fax: (310) 630-8095 

Featu res&Benefits.pdf 
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AMERICAN STAINLESS PUMPS 
Stainless Steel Pumps for the Commercial Marketplace 

The models SSP & SSPC offer the following features and 
benefits when compared with other similarly formed stainless 

steel centrifugal pumps. 

The SSP outer case is a one-piece shell, capable for supporting the pump and 
motor weight in a vertically mounted position. Many of our competitors formed 
cases cannot be mounted on the suction nozzle and must use the motor as a 
support, or have a special mounting base. Our internal design also prevents any 
air from being trapped in the pump case when mounted vertically, something our 
competitors cannot say. 

The suction and discharge nozzles on the SSP & SSPC are machined from 
stainless pipe, and have an extra heavy wall thickness. These nozzles cannot be 
easily damaged in shipment or during installation, as can the nozzles of our 
competitors' pumps. 

Impellers on pumps supplied with 3-phase motors of 1.5-hp or larger, come as 
standard with a left-hand thread locking screw. This screw prevents the 
impeller from backing off the motor shaft at start up, if the motor is started in 

. reverse rotation. Our competitors do not have a positive locking mechanism 
on their equivalent pump, and damaged impellers, cases and motors are 
often the victims of a reverse rotation start. 

The SSP & SSPC do not have a volute design casing, which can put a radial load on the motor 
bearing; and no diffuser to plug up, wear out, or replace. The unique case/impeller design acts as a 
vaneless diffuser, to convert velocity to pressure. This results in higher efficiencies, lower 
horsepower, and increased reliability. 

The case bolts on the SSP & SSPC are American National, not metric screws like so 
many of our competitors use in their pumps. 

The SSP & SSPC come as standard with an inexpensive Type 6, carbon v. 
ceramic, with Buna N elastomers, mechanical seal. This seal is easy to install 
and replace, can be purchased at any seal supply store, and is relatively 
inexpensive. We also offer upgraded type 21 seals, with viton or EPR 
elastomers, and silicon carbide faces as options. Our competitors use a very 
expensive, non-standard seal as their standard seal , and charge to change to a 
less expensive seal. 

The SSP & SSPC are priced to beat the competition, without the onerous stocking and purchasing 
conditions set by our competitors. For volume users, the models SSP & SSPC can be customized in 
many ways, to better fit our customer's requirements. We offer two day shipments on standard 
product orders, and just in time deliveries for our blanket order customers. 

www.aspumps.com 14032 S. Avalon Blvd. Los Angeles, CA 90061 

Phone: (310) 630-8089 Fax: (310) 630-8095 
Features&Benefits.pdf 
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A MERICAN S TAINLESS PUMPS 
Stainless Steel Pumps for the Commercial Marketplace 

SSP & SSPC Product Code 

C 1 56 25 B 1 T 1 X Sample code for a model SS PC, size 1x1 .25 1/9/2001 

1st Symbol 

2nd Symbol 

3rd & 4th Symbol 

5th & 6th Symbol 

7th Symbol 

Materia l Index 
Material Format: 

with a 5.75" diameter impeller, 0.250 Vane height (at 4.38" diameter), 
Carbon/Ceramic/Buna Type 6 mechanical seal, 
with a 1 HP, TEFC, 1/60/115-230V motor, and with a special construction code letter. 

Pump Model S = SSP: Open Impeller, 304SS Pump, 6 inch case, threaded connections 
C = SSPC: Closed Impeller, 304SS Pump, 6 inch case, threaded connections 

Size Code 1 = 1.0" x 1.25" NPT 
Discharge x Suction 2 = 1.5" x 2.0" NPT 

Impeller Diameter 

Impeller Vane Height 
(at a reference 
diameter of 4.38") 

Mechanical Seal 
Type & Materials 

Digits indicate impeller diameter in inches , and eighths of an inch. 
Examples: 43 = 4.38", 56 = 5.75" 

Two digits indicate vane height at 4.38" diameter, as indicated on performance cu~. 

Example: 25 indicates an average wne height of approximately 0.250 inch at 4.38" . 
(Note: if the impeller diameter is larger than 4.38", the vane height at the 
outside diameter will be smaller than the size code.) 

Type 6 Type 21 
..,.B_=_C_a_rl_Ce_r/B_un_a-+_ S_toc_k--1(Std.) 4 = Car/SiC/Viton 
E = Car/Cer/EPR Stock 5 = Car/Cer/Viton ...._ _____ __._ __ __, 
X = Special 7 = SiC/SiC/EPR 

la = SiC/SiC/Viton 

Stock 
Stock 

Stock 
Rotating Face/Stationary Face/Elastomer 
Car = Carbon 

9 .= Car/TC/Buna 
X = Special 

Cer = Ceramic 
SiC = Silicon Carbide 
TC = Tungsten Carbide 

8th Symbol 

9th Symbol 

10th Symbol 

11th Symbol Up 

Motor HP 

Motor Enclosure 

Motor Power 
Details 

Special Construction 
Code. Consult 
factory for pricing 
and details. May 
Indicate special 
OEM configuration. 

www.aspumps.com 

Note: 
Standard case and impeller a-ring material will match seal elastomer as selected abo-.e. 

A = 1/3 HP 1 = 1 HP 3 = 3 HP 
B = 1/2 HP E = 1.5HP 5 = 5HP 
C = 3/4 HP 2 = 2 HP 

D = Dripproof X = Explosion Proof 
T = TEFC W = W ashdown Duty 

Powe r Rating 3500 RPM 1750 RPM 2900 RPM 
1 /60/115-230V 1 A 
1/60/230V 2 B 
3/60/230-460V 3 c 
3/60/460V 4 D 
3/60/575V 5 E 
1/50 or 1/60 (dual) v G v 
3/50 or 3/60 (dual) s u s 
Special x x x 
1/50/110-220V w 
1/50/220V y 

3/50/380V z 

F = Footed Motor 
T = Thermal Overload Protection (3 phase motors only) 
L = Pump less base. 

14032 S. Avalon Blvd. Los Angeles, CA 90061 SSP-C Product Code.pdf 
Phone: (310) 630-8089 Fax: (310) 630-8095 
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AMERICAN STAINLESS PUMPS 

- ---7.50----
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Stainless Steel Pumps for the Commercial Marketplace 

SSP & SSPC Dimensions 
With Standard Pump Base 

x--j c~T~=-0~ - SINGLE 
1 

• PHASE MOTORS ONLY 1 

' 
I 
' 
I 
' 

2.25. 

- 1 7.50' ----©---- -1-
1 

I 
I 

I 

1/ 8" NPT DRAIN 

- - 4 .6 1- - MOUNTING SLOTS x4 
0.78" LONG 
O.J<" WIDE 
USE 1/4" BOLTS 

4.25 

* Dimensions may vary by motor manufacturer and motor enclosure. Weights and dimensions 
listed are the largest for each motor horsepower size likely to be encountered. "Certified for Con­
struction" drawings are available upon request. 

Size Suction Discharge L x y Motor HP AG Ship Wgt. 

1/2 10.0 29 
314 10.3 31 

1SSP/C 1.25 NPT 1.0 NPT 4.7 3.1 3.9 
1.0 11.3 33 
1.5 11.5 37 

2.0 12.1 42 
3.0 12.5 51 
1.0 11.3 33 
1.5 11.5 37 

2SSP/C 2.0 NPT 1.5 NPT 4.3 2.7 4.5 2.0 12.1 42 

3.0 12.5 51 

5.0 13.5 55 I All dimensions in inches. Shipment weight includes packaging. 

I 
I 

www.aspumps.com 14032 S. Avalon Blvd. Los Angeles, CA 90061 

Phone: (310) 630-8089 Fax: (310) 630-8095 

3/1 /2001 

SSP-C Standard Dimensions.pdf 
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AMERICAN STAINLESS PUMPS 
Stainless Steel Pumps for the Commercial Marketplace 

SSP & SSPC Dimensions 
With Standard Footed Motor 

>------7.50-----l 

I 

~2 .44-+-2.44--l 

I 
2.44-+-2.44 

MOTOR FOOT DIMENSIONS 

' 
I 

y ' 
I 
I 
' - ----+--
' 
I 
' 
I 
' 

3.75 

I 
' 

1 /8" NPT DRAIN 

(~~~~!~~~~--~~- ----- \! 
l SINGLE PHASE MOTORS l 
! ONLY I 

l 

OPTIONAL MOTOR RISER 
ADDS 0 .;)8" TO PUMP 
CENTERLINE HEIGHT. 
USE P/N. 8001 16 

.J.50 

USE MOTOR RISER WHEN 
~OUNTINC PU~P ANO 
MOTOR ON A FLAT SURFACE 
TO PREVENT CASE FLANGE 
FROM OVERHANGING MOTOR 
FOOT. 

2.6 . 

6.75" 

* Dimensions may vary by motor manufacturer and motor enclosure. Weights and dimensions listed 
are the largest for each motor horsepower size likely to be encountered. "Certified for Construction" 
drawings are available upon request. _ .... . . . .... ... _ .... ---· - .. _ 

Size Suction Discharge L x y 

1SSP/C 1.25 NPT 1.0 NPT 4.7 3.1 3.9 

2SSP/C 2.0 NPT 1.5 NPT 4.3 2.7 4.5 

All dimensions in inches. Shipment weight includes packaging. 

www.aspumps.com 14032 S. Avalon Blvd. Los Angeles, CA 90061 

Phone: (310) 630-8089 Fax: {310) 630-8095 

Motor HP AG Ship Wgt.. 

1/2 10.0 29 

314 10.3 31 

1.0 11 .3 33 

1.5 11 .5 37 

2.0 12.1 42 

3.0 12.5 51 

1.0 11.3 33 
1.5 11.5 37 

2.0 12.1 42 

3.0 12.5 51 

5.0 13.5 55 

SSP-C Standard Dimensions.pdf 
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A MERIC AN S TAINLESS P UMPS 
Stainless Steel Pumps for the Commercial Marketplace 

SSPC (Enclosed Impeller) Cross Sectional Drawing 

Item No. Part Description Standard Materials 

100 Qisirg 3::>4SS 
:.:ro lfl1'.>€11er (Enclosed) 3::>4SS 

:m Mecharical Seal - Type 6 (std) Car/Cs/Bma N'316 SS 
(Oher sea types availctlle) (Oher rralerias availal)e) 

400 Sea Plate 3::>4SS 

fOO Qisirg OHrg BunaN 
(Oher rreterials availalje) 

510 lrrµlller 0-Arg BunaN 
(Oher rraterias availalje) 

ff() l'v'dor A~er Plate 3::>4SS 
7CT3 Casirg Screw- 1/420 (3116 Allen) Nckle Plated Steel 
7IY Dain Plug - 1/8" NPT 3::>4SS 
7MB l'v'dor Bolt - 318-16 (7/':r2. Allen) 3::>4SS 

7SC lfl1'.>€11er Scrtw - 1 O-':r2.LH (1/8 Allen) 
(Stamd on 3-Al rrdcrs 1-iiJ cr larger) 

3::>4SS 

ffX) 
Pull'l> Base (rot s®ied w~h f<XXed rrdcrs) 3::>4SS 

(rotstnvn) 

www.aspumps.com 14032 S. Avalon Blvd. Los Angeles, CA 90061 

Phone: (310) 630-8089 Fax: (310) 630-8095 
3/1/01 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

AMERICAN STAINLESS PUMPS 
Stainless Steel Pumps for the Commercial Marketplace P-201 

Installation Operation & Maintenance Instructions 

Model SSP & SSPC 
Description and Specifications: The Model SSP is a close coupled, end suction, single stage, open-impeller, 
back-pullout centrifugal pump. The model SSPC is the enclosed impeller version of the same pump. Connections are 
NPT threaded. All wetted metal pump parts are 18-8, 304SS, or better. Most parts are formed from stainless steel 
sheet. 0-rings and elastomeric seal parts are Buna (Viton, EPA are optional). Motors are NEMA 56J frame, with a C­
F ace mounting flange and a threaded shaft. All pumps use a mechanical seal to prevent leakage around the motor 
shaft. 

Operating limits: The models SSP & SSPC are designed for 75-PSIG operating pressure at 212 deg. F., with the 
standard Type-6, carbon vs. ceramic with buna-n elastomers mechanical seal, and a maximum temperature limit of 250 
deg. F. , with a Type-21 mechanical seal with viton elastomers. The motor is limited to 20 starts per hour, evenly 
distributed. 

Notice: Upon receipt of this equipment, inspect the carton and the equipment for any dam­
ages that might have occurred during shipment and notify the carrier immediately. Damage 
that occurs during shipment is not the responsibility of American Stainless Pumps. Failure to notify the carrier will place 
responsibility on the purchaser for any repairs or damages occurring during shipment. 

Safety Instructions: To avoid serious or fatal .injury and/or property damage, read and follow 
· all instructions in this manual. Review all instructions and warnings included in this manual 
· before attempting any work on this pump or pump/motor assembly. Do not remove or alter 
any decals. 

The motor used to drive this pump is an electrical device connected to a potentially lethal 
voltage power source. Take all precautions required when working with or on the motor 
and its power source, including but not limited to: 

1. Always disconnect and lockout the electrical power source before attempting any connection, maintenance or 
repairs. Failure to do so can cause electrical shocks, burns and death. 

2. Install, ground and wire motors in accordance with all local and national electrical codes. 
3. Install an all leg disconnect switch near the motor for quick access. 
4. The electrical supply must match the motor nameplate specifications and the motor must be wired per the 

wiring diagram on the motor to match the selected voltage . Incorrect wiring can cause fire and motor 
damage and will void the warranty. 

5. Most single-phase motors and some three phase motors will have automatic thermal protection switches 
wired in the motor. These switches will open and stop the motor if the motor overheats. As the motor 
cools, these switches will close and start the motor automatically and unexpectedly. 

6. Motors which do not have thermal overloads must have a properly sized contractor or magnetic starters and 
overload switches (or fuses) in the starter panel. Three phase motors require all leg protection. 

7. Use only stranded copper wire to motor and ground. Wire size must limit the maximum voltage drop to 10% 
of the motor nameplate voltage at the motor terminals. 

8. Three phase motors can rotate in either direction. The pump will operate properly only in one direction 
(clockwise when looking from the motor end, counterclockwise when viewed from the pump end) . Operat­
ing the pump in the reverse rotation may damage or destroy the pump and motor and voids the 
warranty. 

www.aspumps.com 14032 S. Avalon Blvd. Los Angeles, CA 90061 

Phone: (310) 630-8089 Fax: (310) 630-8095 
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/15 ' AMERICAN STAINLESS PUMPS 
Stainless Steel Pumps for the Commercial Marketplace 

Installation: 
Units may be installed horizontally, at an angle or vertically with the motor on top. Do not mount the motor below 
the pump as leakage from the pump will damage the motor and can cause a shock, burns or 
death. 

121 Locate the pump as near to the liquid source as possible. The pump must be primed with little or no air in the case 
to begin operation . The pump must be located below the liquid level when starting. This pump is not self-priming. 

121 Protect the pump and motor from freezing. Although the pump may survive a freeze up, the mechanical seal and 
0-Rings may not. 

121 Allow adequate space around the unit for service and ventilation. 
121 Units mounted horizontally should be located on a flat, rigid surface. Unit may be free standing, but some vibrations 

may occur. If attached to a foundation, tighten hold down bolts before connecting the piping. 

Piping: 
121 All piping must be independently supported . No piping loads may be carried by the pump. 
121 Piping should be the same size or larger than the pump connections. 
121 Proper Piping to the suction is critical for proper pump operation. Suction pipe should be short and direct, with a 

minimum of fittings and turns. 
121 Suction pipe must continuously rise to the pump to avoid air pockets. All pipe connections must be airtight. 
121 If suction pipe is larger than the pump, an eccentric reducer must be used with the straight side on top to avoid 

an air pocket. 
121 If suction of pump is above the liquid source level , a foot valve or other isolation valve will be needed to prime the 

pump. A continuous stream of liquid must be made available for the pump suction to hold its prime. 
121 Do not use any suction valve for throttling the pump. This will cause loss of prime and damage to the pump that 

is not covered by warranty. 
121 Be sure that the source liquid level is sufficient to prevent vortices from drawing air into the pump. 
121 Install a valve on the discharge line for use in regulating the pump flow and for isolating the pump during 

maintenance and inspection. 

Rotation: 
The models SSP & SSPC will operate properly only in one direction (clockwise when looking from the motor end, 
counterclockwise when viewed from the pump end) . Operating the pump in the reverse rotation may 
cause the impeller to unscrew, breaking the shaft, damaging the pump and/or the motor, 
and voids the warranty. Three phase motors can rotate in either direction. Single phase motors normally only 
rotate in the proper direction. 
To check rotation, you must observe the motor shaft from the back of the motor. 

1. Remove the end cover from the center of the back of the motor by prying off the cap. You do not need to 
remove any screws on most motors. 

2. Quickly switch on and off the motor and watch the shaft rotation as it slows down. Motor shaft should be 
turning in the clockwise direction when viewed from the back of the motor. 

3. If your three-phase motor is turning in the wrong direction, have a qualified electrician interchange 
two of the three motor power wires. This should reverse the rotation . If a single-phase motor is 
turning in the wrong direction, it has been wired wrong internally. Consult the motor manufacturer or 
American Stainless Pumps for instructions. 

4. Check the rotation again, if it is correct, replace the end cover cap. 

Operation: 
[2J Pump must be completely primed before starting . Air in the suction lines or case must be vented. 
[2J Model SSPC Only: If the pump case is rotated so that the discharge nozzle is not vertical , an air pocket may form 

in the case that will prevent the pump from operating properly. Loosen the case bolts until this air is removed for 
proper operation. Be sure to retighten the bolts before operating the pump. 

121 Do not operate the pump at or near zero flow. At zero flow, heat will build up in the pump and can cause 
extreme damage to the pump, property damage and/or possible injury to operating personal. Minimum flows of 
10% of the pumps best efficiency point are recommended unless otherwise authorized by ASP. 

0 Do not operate the pump beyond the flow rates shown on published curves. Noisy pumps or the sounds of 
"pumping rocks" may be signs of cavitation or operation beyond the pumps capacity. 

www.aspumps.com 14032 S. Avalon Blvd. Los Angeles, CA 90061 
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Operation Continued: 

AMERICAN STAINLESS PUMPS 
Stainless Steel Pumps for the Commercial Marketplace 

[2] Check pump and motor for vibration. Vibration may be a sign of pipe strain, insufficient mounting or operation 
beyond the pumps capacity. 

[2] The pump models SSP & SSPC are not designed for handling large amounts of solids. For the model SSP, 
Spherical solids size should not exceed the vane height of the impeller, less 0.060". For the model SSPC, solid 
sizes must be smaller than the impeller vane family expressed in thousandths of an inch, less 0.140". 

Maintenance: 
There is no scheduled maintenance required. Close-coupled pumps have no bearings. Bearings in the motors are 
permanently grease lubricated and cannot be re-greased. Mechanical seals will need to be replaced when leaking. 
0 -Rings may harden with age and may need to be replaced when they leak. 

Motor Bearings and Pump Thrust: Model SSP Only 
Open impellers generate significantly more thrust than do enclosed impellers. The Model SSP with a 4.38" diameter 
impeller operating at 20 psig generates about 150 pounds of thrust. This thrust load is carried by the motor bearing. 
The standard jet pump motor and the standard SSP motor uses as a front and rear bearing a size 203 grease lubricated 
bearing. This bearing has a B 1 O rated life of approximately 6,000 hours when operated with a thrust load of 150 pounds 
at 3500 RPM. This rating means that 10% of all bearings operated in this condition will fail within 6,000 hours of opera­
tion. The average bearing life will be 3 to 4 times this 6,000 hours. 
Pumps and motors which operate intermittently, or only operate 40 hours per week, will usually have acceptable bearing 
lives with the standard jet pump motor bearing. Pumps that operate continuously, 24 hours per day, will have about 10% 
of their thrust bearings fail in the first year of operation. 
For service applications that are critical, for installations that are difficult to access, or for pumps operating at 
differential pressures above 25 pslg, American Stainless Pumps recommends that motors with a larger thrust 
bearings and higher load ratings be used. Consult factory for pricing and details. 

Disassembly: 
Disconnect and lockout the electrical power before attempting any disassembly. Casing 
may contain hazardous fluids. Drain and flush and take necessary precautions. 
It is not necessary to remove piping from the case to disassemble. Pump is a back pullout design and unless casing 
needs to be repaired or replaced, it can stay in place during servicing. 

[2] See page 7 for model SSP, and page 8 for model SSPC cross sectional drawings. 
1. Close all valves and drain pump and pipes and flush if necessary. 
2. Remove any motor hold down bolts . 

. 3. Remove the eight (8) case bolts (Item 7CS) with a 3/16" allen wrench : 
4. Pull the motor and pump internals back out of the case. The baseplate (Item 800) will slip off when the bottom 

two case bolts are removed and can be left with the pump case. Remove the case a-ring (item 500) and 
inspect for damage or hardness. 

5. If the motor is a three phase motor, a locking mechanism (item 7SC) is used to prevent the impeller (item 
200) from unthreading if started in the wrong direction. If motor horsepower is less than 1 HP, the starting 
torque is relatively weak. ASP uses a locking compound to prevent the impeller from unthreading at start­
up. If the motor horsepower is equal to or greater than 1.0 HP, ASP will provide a left hand threaded, button 
head locking screw with an impeller washer to prevent unthreading. The locking screw (item 7SC) is 
installed with removable Loctite to prevent it from coming out when operating in the correct rotation. Remove 
this locking screw by turning it clockwise while holding the impeller against rotation. 

6. Remove the impeller (item 200) by turning the impeller counterclockwise (when looking at the impeller from 
the pump end) while holding the motor shaft. It will be necessary to remove the motor shaft cover plate in the 
center of the rear of the motor to get access to the shaft. Using a screwdriver, wren.ch or vise grips as 
needed, hold the shaft tightly against rotation while turning the impeller. Do apply any heat to the 
components. If you are unable to hold the shaft in this manner, remove the rear motor housing and grip the 
motor shaft with vise grips or other similar device (do not hold shaft where bearings will mount) . 

7. Model SSP Only: There should be several spacing washers behind the impeller. These spacers locate the 
open impeller vanes close to the case for efficient operation . Measure the thickness of this stack of spacers 
for future reference. Remove them from the shaft but do not lose these washers. You will need them for 
reassembly. 

www.aspumps.com 14032 S. Avalon Blvd. Los Angeles, CA 90061 
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/5~ AMERICAN STAINLESS PUMPS 
Stainless Steel Pumps for the Commercial Marketplace 

Disassembly continued ... 
8. Remove the rotating element of the mechanical shaft seal (item 300) . This element is held in place by the 

9. 

impeller only. If the rotating element does not come off easily, it is stuck to the shaft. Pry up the seal plate 
(Item 400) with screwdrivers or pry bars. The seal plate should compress the seal spring and force the seal 
off the shaft. If seal is stuck, and you must pry with force, do not pry towards your face or body. The seal 
and seal plate can come free unexpectedly and injure you. 

If the seal plate (item 400) did not come off with the seal, remove it now. If you plan to replace the stationary 
seat, you will need to press it out from the back. Do not push with your finger, as you will probably cut it on 
the edges of the seal plate when the seal pushes out. 

10. If you plan to replace the motor, remove the four motor adapter bolts (Item 7MB) with a 7 /32" all en wrench and 
remove the motor adapter plate (Item 600). If you are not replacing the motor, leave the adapter plate in 
place. 

11. If the motor comes with a deflector, the deflector should go outside of the motor adapter plate and must be 
removed if the adapter plate is to be removed. 

12. Check the suction a-ring (item 510) in the case suction nozzle. It may be difficult to remove. Use a sharp 
pointed awl or similar device to pry the a-ring from the groove. Replace if damaged, swollen, fretted, or just 
worn out. 

Assembly or Reassembly: SSP & SSPC 
[2] See page xxx for model SSP, and page xxx for model SSPC cross sectional drawings. 
1ZJ Assembly of the pump and motor is easier when the motor is standing face up so that parts do not fall off, 

although access to the motor shaft at the rear of the motor will require a horizontal position. 
IZJ It is considered good practice to replace the mechanical seal whenever you have to disassemble the pump. 
1. If replacing the motor, remove the deflector from the motor shaft. There may not be enough room behind the 

2. 

3. 

4. 

5. 

6. 

7. 

8. 
9. 
10. 

motor adapter plate for the deflector to spin freely. 
Install the motor adapter plate (Item 600) with the four motor bolts (Item 7MB) using a 7/32" allen wrench. You 

must use the low profile button head socket screws that came with the pump or other low profile head bolts. 
There is not enough room for a standard cap head screw/bolt. Tighten the bolts. Install the deflector now. 

Install the mechanical seal stationary seat into the Seal Plate (Item 400) by putting a suitable lubricant on the 
cup seat and gently pressing into the seal plate bore. Do not get any lubricant on the seal faces. Use 
the foam sheet from the seal box to protect the seal face from dirt and scratches while pressing into the 
seal plate. Place the seal plate onto the motor adapter plate. 

Lubricate the sealing elastomers on the rotating assembly of the mechanical seal and press gently onto the 
shaft. You may have to hold the seal in place until the impeller is installed. 

Model SSP Only: Place the necessary number and thickness of impeller spacer/washers onto the threaded 
portion of the shaft. If you are not changing the impeller or the motor, use the same batch of spacer/ 

·washers you removed. See the section on Setting Impeller Clearance for procedures if you have changed 
the impeller to case setting. 

(If motor is three-phase, read section 7 below for Loctite instructions, then continue reading here) Thread the 
impeller onto the pump shaft. Be sure the impeller hub is tight against the spacer/washers that are tight 
against the shoulder of the motor shaft. If you leave the impeller loose, when'the motor starts up, the 
impeller will tighten up on the shaft so tightly that you may not be able to remove it later. You will need to 
hold the motor shaft from the rear of the motor with a large screwdriver, wrench or vise grips while tightening 
the impeller. 

If motor is three-phase, and wiring has been reconnected, rotation may have changed. To protect against rotation 
in the wrong direction at start up, reinstall the left hand threaded impeller locking screw and washer (item 7SC), 
or for motor horsepowers less than 1 HP, install the impeller with a locking compound such as Loctite. 

Install the case o-ring (item 500). Replace if brittle, damaged or misshapen. 
Model SSPC Only: Install the suction o-ring (item 510) . Replace if brittle, damaged or misshapen. 
Model SSPC Only: Join up the back pull out assembly with the case. Do not force .the pump into the case . 

The suction 0-ring (item 510) can be pinched when installing. You may have to back out the pump from the 
case, center up the 0-ring with your finger and slip in the pump assembly again. Before installing the case 
bolts, check to be sure the impeller is spinning freely. 

11. Model SSP Only: Join up the back pull out assembly with the case. Install the (8) case bolts (item 7CS), 
leaving the bottom two bolts loose for attaching the base (not necessary with footed motors). Slip the 
baseplate under the bottom two bolts. Tighten the case bolts while holding the baseplate in place. 

12. Model SSP Only: Check the impeller to case clearance per the following instructions and adjust as needed. 
13. Install and tighten the motor base hold down bolts. 

14032 S. Avalon Blvd. Los Angeles, CA 90061 
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AMERICAN STAINLESS PUMPS 
Stainless Steel Pumps for the Commercial Marketplace 

Setting Impeller Clearance: Model SSP Only 
GZJ See SSP Performance Notes for impeller shimming discussion. 
GZJ Properly setting the impeller to case clearance is the most critical factor in determining the SSP's perfor­

mance. You will get maximum performance and efficiency (and maximum amp draw) with near to zero clearance. 
Factory standard clearance is 8 to 12 mil. Spacer/Washers to adjust clearances are available in 10 mil and 15-mil 
thickness. 

GZJ You can have more or less than normal flow and head by changing the clearance. To increase clearance, remove 
impeller spacer/washers. To decrease clearance, add impeller spacer/washers. Be aware that if you set the 
impeller at near to zero clearance, and operate near maximum flow rates, you may overload the standard 
motor. Also be aware that impeller clearances near zero greatly increase the risk of the impeller grinding 
against the casing. 

GZJ Standard factory settings for spacers are 30 to 90 mils of spacer/washers to obtain 10-mil clearance. Since the 
tolerances of the motor shaft and pump parts can stack up, some pumps may need more or less than this standard. 
Some special OEM assemblies will not have any spacers when the customer elects to accept reduced performance 
in return for ease of assembly. 

GZJ American Stainless Pumps provides special feeler gauges for impeller shimming. Call and order our feeler gauge set, 
part number K200. Our standard shim pack set is also available. It contains ten each of the 0.01 O" and 0.015" shims. 

Use the following impeller shimming method when building a new pump: 
GZJ American Stainless Pumps provides special feeler gauges for impeller shimming. Call and order our feeler gauge set, 

part number K200. Our standard shim pack set is also available. It contains ten each of the 0.01 O" and 0.015" shims. 
Use part number 200115. 

1. Place the pump (as assembled through step.4 on page 47) on the workbench , positioned vertically. 
2. Place 0.050" shims onto the motor shaft (two 0.015" shims and two 0.01 O" shims). 
3 . . Thread the impeller onto the shaft, compressing the seal and shims. You will need to hold the motor shaft from the 

rear of the motor with a large screwdriver, wrench or vise grips while tightening the impeller. 
4. Place case o-ring (item 500) onto seal plate . Make sure o-ring is laying flat against the seal plate flange. 
5. Place case onto pump assembly, and install case screws (item 7CS) . Tighten case screws in a cross-bolting 

fashion. 
6. Rotate the impeller from the back of the motor, or with your finger through the suction or discharge nozzles. Listen 

and feel for any scraping noises from the impeller hitting the casing. If a scraping noise is heard, remove the 
case and impeller, and then remove either one 1 O or one 15 mil shim. Repeat step 5 & 6. If no noise is heard, 
proceed to step 7. 

7. Use the pink feeler gauge (0.015"), and slide it in between the impeller and the casing through the discharge nozzle. 
If the pink feeler gauge does not fit , go back to step 6 and remove shims as necessary to make pink gauge 
slide in between impeller and casing. When done correctly, the feeler gauge will become visible through the 
suction nozzle. Continue pushing the feeler gauge into the casing until it is all the way in , and centered across 
the face of the impeller. Rotate the feeler gauge using a pair of needle nose pl iers, and feel for tight spots. If 
gauge encounters only a slight pinching resistance, you probably have a good impeller clearance. Remove the 
pink feeler gauge, and check to see that the brown feeler gauge (0.01 O'') does not bind when used in the same 
way. If it does not, go to step 9. If it does, remove 0.01 O mils of shims from behind impeller and repeat step 7. 
If the pink feeler gauge is free to rotate 360 degrees across the face of the impeller without binding or resis­
tance, go to step 8. 

8. If the pink gauge is capable of rotating 360 degrees without binding , then there is a greater impeller/casing clear­
ance than 0.015". Determine this clearance by repeating step 7 with the thicker gauges. Yellow=0.020", 
White=0.025", Orange=0.030". If clearance is larger than 0.030", stack the various gauge thickness and repeat 
procedure until clearance is known . When clearance is determined, add shims behind the impeller to close 
clearance as desired. Repeat step 7. 

9. Proper clearance has been established. Return to step 5 on the previous page. 

www.aspumps.com 14032 S. Avalon Blvd. Los Angeles, CA 90061 
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AMERICAN STAINLESS PUMPS 
Stainless Steel Pumps for the Commercial Marketplace 

Model SSP Impeller Shimming Method for Replacement Impellers 

When replacing impellers in a model SSP open impeller pump, the following worksheet will provide a 
relatively quick method for maintaining the proper impeller/casing clearance. You may also want to read 
the previous page for an overview of the impeller shimming procedure. 

REPLACEMENT IMPELLER SH IMM ING PROCEDURE 

Old Impe ll er 

1. Measure D 1, X 1, 02 , & X2. ( Measure X 1 & 
X2 as accurately as possible) 

01= _ ___ X1= ____ 02= ____ X2= 

2. Oelermin K 1 & K2 . 

Impeller K 
Oiomerer 0 

3-3/4 -0.033 
4-3/8 0 .0 

5- 1/4 0 .046 

New Im peller 

I 
! X2 

/ ; I /, _____ j__t 

3. Ca lculate H 1 & H2 
H1 = X1+(K1) H2=X2+(K2) 

H1 = H2= 

4. Calc ulate S. 
S=H1-H2 

I 

Round S to the nearest 0.005 increment. 

If S> O. then add shims equal to S. 

If S<O, sub tra ct shims equal to S. 

3 

4 

5 

. 7 . . 

K 1 = K2= 

www.aspumps.com 

STANDARD TOLERANCES 

O.X ±0.0 1 
o.xx ±0.005 
o.xxx ±0.002 
O.XXXX ±0.0005 

14032 S. Avalon Blvd. Los Angeles, CA 90061 
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A MERICAN STAINLES S PUMPS 
Stainless Steel Pumps for the Commercial Marketplace 

SSP (Open Impeller) Cross Sectional Drawing 

Item No. Part Description Sta ndard Materials 

100 Casing 304 SS 
200 Impeller (Open) 304 SS 

300 Mechanical Seal - Type 6 (std.) Car/Cer/Buna N/316 SS 
(Other seal types available) (Other rraterials available} 

400 Seal Plate 304 SS 

500 Casing 0 -Ring Buna N 
(Other rraterials available) 

600 Motor Adapter Plate 304 SS 
7CS Casing Screw - 1/4-20 (3/16 Allen) Nickle Plated Steel 
?DP Drain Plug - 1/8" NPT 304 SS 
?MB Motor Bolt - 3/8-16 (7/32 Allen) 304 SS 

?SC Impeller Screw - 10-32LH (1 /8 Allen) 
(Standard on 3-Al rrotors 1-hp or larger) 

304 SS 

800 Pump Base (not supplied with footed rrotors) 304 SS 
(not shown) 

www.aspumps.com 14032 S. Avalon Blvd. Los Angeles, CA 90061 

Phone: (310) 630-8089 Fax: (310) 630-8095 

3/1/2001 
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A MERICAN S TAINLESS P UMPS 
Stainless Steel Pumps for the Commercial Marketplace 

SSPC (Enclosed Impeller) Cross Sectional Drawing 

Item No. Part Des::ription Standard Materials 

100 Ca5irg DiSS 

200 lrrpeller (Enclosed) DiSS 

3X) tv'echarical Seal - Type 6 (std.) Car/Cer/Bma N'316 SS 
(Oher seal types avai~) (Oher rmterials avai~) 

400 Seal Plate 3:>4SS 

500 Ca5irg0Hrg BunaN 
(Oher rmterials avai~) 

510 lrrpeller OHrg BunaN 
(Oller rmterials avai~) 

600 l'vbtcr A~ter Plate 3:>4SS .. 

7CS Ca5irg Screw- 1/4-20 (3'16 Allen) Nckle Plated Steel 

7DP Dain Plug - 1/8" NPT DiSS 

7MB l'vbtcr Bolt • 3'8-16 (J/32 Allen) DiSS 

7SC lrrpeller Screw- 10-32LJ-i (1/8 Allen) 
(Stcrdcl"d m 3-Ri rrctcrs 1· ilJ cr larger) 

DiSS 

800 PLrTlJ Base (rd s4JPljed with fcded rrctors) DiSS 
(rdsh:mn) 

www.aspumps.com 14032 S. Avalon Blvd. Los Angeles, CA 90061 

Phone: (310) 630-8089 Fax: (310) 630-8095 

3/1/2001 
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American Stain I ess Pumps 
Stainless Steel Pumps for the Commercial Marketplace 

Performance Curve Data Sheet 

Customer/Company Name: BENCHMARK ASP Representative:_: _ _______ _ 

Contact Name:'--------------­
Phone Number 

Rep. Contact Name:'------ -----

~-------------
Rep. Phone.~· _______ ____ _ 

Fax Number: =---------------- Rep.Fax:'--------------

Application._· --- ----------------------------
Product Being Pumped: _________ _ 
Product Specific Gravity: Pump Catalog No:. ____ _ _ ___ _ 
Product Temperature: deg. F/deg. C Motor Horsepower:'---1_.5 ________ _ 
Product Viscosity: ctp./cts./SSU Pump BHP @ Point:,__ _______ _ 
Flow Rating Point: 30 gµn Pump BHP @ Run Out:. _ _ _ ____ _ 
Head Rating Point: 50' TDH feet/psig Mechanical Seal: __________ _ 
Total System Pressure: 21.65 psig Special Features:. _____ _____ _ 
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4.38" Diameter Impeller 
SSPC1 0.250 Vane 
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I I Head vs. Capacity I 
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- I Horsepower Curve I 

Model: SSP 
Size: 1C 
Ports: 1.0' x1 .25' NPT 
Diameter: 4.38' 
Vane = 0.250' 
RPM = 3500 (Nominal) 
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Capacity - gal./min. 

Clean water based performance at 60 deg. F. 

WWW. aS p U ffi pS. CO m 14032 South Avalon Blvd. Los Angeles, CA 90061 
Phone (310) 630-8089 - Fax (310} 630-8095 
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American Stain I ess Pumps 
Stainless Steel Pumps for the Commercial Mar1<etplace 

Performance Curve Data Sheet 

Customer/Company Name: BENCHMARK ASP Representative:=-________ _ 
Contact Name:. ___ _ _ ________ _ Rep. Contact Name:. ________ _ 

PhoneNumber·~------------- Rep.Phone:,__ ____ ______ _ 
Fax Number=-: __________ _ _ _ _ Rep.Fax::...._ _____ ______ ~ 

Application ...... · - ------- ---------- -------------
Product Being Pumped: _ ________ _ 
Product Specific Gravity: Pump Catalog No:. _________ _ 
Product Temperature: deg. F/deg. C Motor Horsepower,__: 1_._5 _ _ _____ _ 

Product Viscosity: ctp./cts./SSU Pump BHP @ Point,_: ____ _ _ __ _ 
Flow Rating Point: 30 gpm Pump BHP @ Run Out: _ _ _____ _ 
Head Rating Point: 50' TOH feet/psig Mechanical Seal: _ ____ _____ _ 
Total System Pressure: 21.65 psig Special Features: __________ _ 
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Model: SSP 
Size: 1C 
Ports: 1.0"x1 .25" NPT 
Diameter: 4.38" 
Vane = 0.250" 
RPM = 3500 (Nominal) 
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How to order: Specify product code 

PRODUCT CODES 
Dial Size 11/2" (40mm) 2' /," (63mm) 

Connection Bottom Back Bottom 

Tube, Socket 
& Movement Brass Brass Brass 

NPT Connection 'I•" 1 /." '/ :· 
30" Hg Vacuum/ kPa . . Q801 

30"-0-15 psi/kPa 
30" --0-30 psi I kPa 
30" -0-60 psi I kPa 
30" --0-100 psi I kPa 
30" -0-150 psi I kPa 
30"-0-200 psi/kPa 
30"-0-300 psi/kPa 
0-15 psi/kPa 
0-30 psi/kPa 
0-60 psi I kPa 
0-100 psi/kPa 
0-160 psi/kPa 
0-200 osi/kPa 
0-300 psi I kPa 
0-400 psi I kPa 
0-600 psi I kPa 
0-1000 psi/kPa 
0-1500 psi/kPa 
0-2000 psi/kPa 
0-3000 psi I kPa 
0-5000 psi I kPa 
0-10000 psi/kPa 
0-15000 os i /kPa 
0-20000 psi/kPa 

Options: 

• • Q790 . . Q798 . . Q799 . . Q791 . . Q792 
• . Q794 . • Q795 . . Q800 

Q1102 Ql122 Q802 
Ql103 Q1123 Q803 
Qll04 Q1124 Q804 
Qll05 Q1125 Q805 

01106 01126 Q806 
Q1107 QI127 Q807 . • Q817 
Q1108 Q1128 Q808 
Ql109 Q1129 Q809 
Q1110 01130 Q816 
Q1111 Ql131 Q810 
Q1112 Q1132 Q811 
Q1113 Qll33 Q812 . . Q813 . . . . • . 

Dry - supply above gauge less liquid fill 
2SUC = 2.5'' (63mm) U-Clamp 
25BF - 2.5" (63mm) Back Flange 
2SFF - 2.5" (63mm) Front Flange 

Back 

Brass 
I I~" 

Q900 
Q890 
Q898 
Q899 
Q891 
Q892 
Q894 
Q895 
Q901 
Q902 
Q903 
Q904 
Q905 
Q906 
Q907 
Q917 
Q908 
.Q909 
0914 
Q910 
Q911 
Q912 
Q913 . 

• 

LF SERIES 
QUALITY 

Features: 

• I 1/2" (40mm), 21/i" (63mm), and 4" (lOOmm) 
dials with black and red markings 

• 304 stainless steel case 
• Brass internals or stainless steel internals 
• Liquid filled or dry 
• I 1 /z" ( 40mm) - 2.5% accuracy filled, 

ANSI/ ASME Grade B 
• 21 /2'' (63mm) - 1.6% accuracy filled, 

ANSI I ASME GRADE A. I% dry, 
ANSI/ ASME Grade IA. 

• 4" (lOOmrn) - 1.6% accuracy filled, 
ANSI/ ASME GRADE B. I% dry, 
ANSI I ASME Grade IA. 

• 1/s" ,1 //', 1 I 211 npt bottom or back connection 
• Restrictor screw standard 

Applications: 
• Pumps, compressors, hydraulic presses & machinery, 

motors, winches etc. Whenever a quality liquid filled 
gauge is required. 

4" (lOOmm) 4" (lOOmm) 
Bottom Bottom Back Back Bottom Bottom Back Back 

Brass 
, I.'' 

Q700 
Q701 
Q702 
Q703 
Q704 
Q705 
Q706 
Q707 
Q708 
Q709 
Q710 
Q711 
Q712 
Q713 
Q714 
Q715 
Q716 . . . . . . . 

• 

18 

Brass Brass Brass 
I / 1" '/(' 1 / 2" . Q730 . . Q731 . . Q732 . . Q733 • . Q734 . 
• Q735 . . Q736 . . Q737 . . Q738 • . Q739 . . Q740 . . Q741 . . Q742 . . 0743 . . Q744 . . Q745 • . Q746 . 

Q717 . Q747 
Q718 . Q748 
Q719 . Q749 
Q720 . Q750 
Q721 . Q751 
Q722 . Q752 
0723 . 0753 . . . 
4UC = 4" (100mm) U-Clamp 
4BF - 4" (IOOmm) Back Flange 
4FF ~ 4" (100mm) Front Flange 

Stainless Stainless Stainless Stainless 

'I:· 1 / ,'' '/(' 1 /,'' 

Q760 . Ql260 . 
Q761 . Q1261 . 
Q762 . Q1262 . 
Q763 . Ql263 . 
Q764 . Q1264 . 
Q765 . Q1265 . 
Q766 . QI266 . 
Q767 . Q1267 . 
Q768 . Q1268 . 
Q769 . Q1269 . 
Q770 • Q1270 . 
Q771 . Ql271 • 
Q772 . Ql272 • 
0773 . 01273 . 
Q774 . Q1274 . 
Q775 • Q1275 . 
Q776 • Q1276 . 

• Q777 . Q1277 . 0778 . Q1278 . Q779 . Q1279 . Q780 • Ql280 . Q781 . Q1281 . Q782 . Q1282 . 0783 . 01283 . . . . 
O ther ranges available upon request. 

• Availablt! upon request. 
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+Gf+ SIGNET 515/2536 Rotor-X Flow Sensors 

P51530-XX 

Red 

Description 
Invented over 25 years ago by +GF+ 
SIGNET, the Rotor-X paddle-wheel 
insertion-flow sensor is a proven flow 
sensor. These highly repeatable, rugged 
sensors offer exceptional value with little 
or no maintenance required. Installation 
is simple with +GF+ SIGNET's compre­
hensive line of fittings for all pipe materi-

Technical Features 
al 1 /2 in. NPT Conduit Connection 
bl Lorge bail simplifies insertion/removal 
cl High-strength ring nut with provision 

for lead seal installation 
di Dual 0-ring seal IViton® standard, EPR 

optional! 
el Molded one-piece black glass-filled 

Polypropylene or natural PVDF body 
fl Multiple pin materials 
gl Open-cell rotor with material options 

8 

3-2536-XX 

Blue 

FE-207 

als in sizes from DN 15 to DN 1000 (0.5 
to 36 in.I. Output signal of the 515 is a 
sinusoidal frequency capable of driving 
a self-power~d flowmeter 13-50901. The 
3-2536 has a process-ready open­
collector signal and can operate to 
flows as low as 0.1 mis 10.3 ft/sl. 

b 

+GF+ has a compre­
hensive line of fitting s 
from 15mm to 1 m 
10.5 to 36 in.I g 

Features I 
• PVDF or Polypropy­

lene molded sensor 
body 

• Simple Insertion 
Design 

• Wide Turndown Ratio 
of 66:1 

• For DN15 to ON1000 
(0.5 to 36 in.) pipes 

• Self-powered Flow 
Rate (P51530-XX) 

• Process Ready Signal 
(3-2536-XX) 

• Extended length for 
wet-tap installations 
available 

Application 
• Pure Water Production 
• Filtration systems 
• Chemical Production 
• Liquid Delivery 

Systems 
• Pump Protection • 
• Scrubbers 

Options 

a 

+GF+ SIGNET's 
unique "open -cell" 
rotor design elimi­
nates cavitation at 
higher flow rates. 

www.gl1lg,..1.com 

' 
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Dimensions 
515/2536 Sensor 8510 I 8512 Integral Sensor 

with Transmitter 

1-1/4"NPSM 
lhreaded cap 

26.7mml_ 
1.05 in. 

Pipe Range: 

-X (0 thru 5) 

112 to 4 in. -XO= 104 mm/4.1 in. 
5 to 8 in. -X 1=137 mm/5.4 in. 
10· and up -X2 = 213 mm/8.4 in. 

112 to 4 in. -X 3 = 219 mm/8.6 in. }w ta 
· et- p 5 to 8 in. ·X4 = 254 mm/10 m . Lengths 

10· and up -XS= 331 mm/13 in. 

Fitting Types 

(sold separately) 

102mm/ 
4.0 in. 

·XO= 152 mm/6.0 in. 
·X1=185 mnv7.3 in. 

·XO or 
·X1 

Refer to f itting Specification Sheets for detailed port numbers 

Type 

Plastic tee.s: 
PV8T 
CPV8T - r5?o I 
PV8Txxx F DiJ CPVSTxxxF 

Plastic :6i 
Saddles: 
PV8S (PVC) + 
CPVBS (CPVC) 

Iron 

~ strap-on 
saddles: 
IRBS 

Weldolets: 
0 

Copper/Bronze (BR4B 
Carbon Steel (CS4W) 
316SS (CR4W) 

Description 

• 0.5 to 4 in. versions 
• PVC orCPVC 
• Mounts via glue-on fittings 

• 2 to 4 in., cut 1-7116 in. hole in pipe 
• 6 to 8 in., cut 2-1/4 in. hole in pipe 
• Pipes over 8 in., use iron or 

fiberglass saddle 

• 2 to 4 in., cut 1-7/16 in. hole in pipe 
• Over 4 in., cut 2-1/4 in. hole in pipe 
• Special order over 12 in. 

• 2 to 4 in., cut 1-7/16 in. hole in pipe 
• Over 4 in., cut 2-1/4 in. hole in pipe 
• Remove insert before welding 
• Installed by certified welder only 
• Special order over 12 in. 

Type 
Threaded tees: 
•Iron (IR4T) 
-Carbon Steel 
(CS4T) 

•316 SS (CR4T) 

M 
Fiberglass tees & 
saddles: •• FPT FPS 

Polypropylene 
(PPMT) ~ 

@ 
PVDF (SFMT) 

Polypropylene 

(PPM~ 

PVDF (SFMT) 

I www.gf.lg-t.com 

319 Wet Top Assembly 

Plug­
pressure 
relief 

l 

74 mm/2.9 in. 

222 mm/ 
8.75 in. 

• Adapts to SIGNET flow fittings 
• Extended 515 senSOf 

included (not shown) 
• 7 bar/100 psi max. @ 

20"C/68"F 
• Max. installation/removal 

pressure: 1. 7 bar/25 psi @ 
22·cn2°F 

Description 

• 0.5 to 2 in. versions 
• . Mounts. ~I') th(eaded pipe ends 

• 1.5 in. to 8 in. PVDF insert 
• > 8 in. PVC insert 
• Special order over 12 in. 

Metric wafer fitting 
• For pipes DN 65 to 200 mm 
• PP or PVDF 

Metric union fitting 
• For pipes from DN 15 to 50 mm 
• PP or PVDF 

I .. 
ii 
• j 
1 . 

9 
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Installation 
• Six common installation configurations ore sho....:n here as guidelines to help you select the best location in 

your piping system for a poddlewheel flow sensor. 
• Always maximize distance between sensors and pump sources. 

Inlet 

flange 

IOxl.D. 

Valve/Gate 

~ 50xl.D. 

Sensor Mounting Position 
• Horizontal pipe runs: Mount sensor in 

the upright 10°1 position for best 
overall performance. Mount at a 
maximum of 45° when air bubbles 
ore present. Do not l'l}ount -~~-ihe­
bottom of the pipe when sediments 
ore present. 

• Vertical pipe runs: Sensor must be 
mounted in lines with UPWARD flow 
only. 

10 

'"""~' ~ ~--.. ---fn I 
~ 15x 1.0. ...1 1. 5x l.D . ... 1 

2 x 90° Elbow 
3 dimensions 

40x 1.D. ~ 

-45j 

1·5x l.D. ~ 

90°Elbow .a 
Ci.-.-:.f ~:::.~ .. ---f~ I 
~ 20x l.D. ...1 ~Sx l.D. ~ 

2 • 90" Elbow .a 
CJ • n,____,1 
D~ 25xl.D. ..1 1.5xl.D ... 1 

+451 

Process 
Pipe 

www . .....-.cem 

t 
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Wiring 
515 SensOI' Connection to +GF+ SIGNET Instruments 2536 Sensor Connection to +GF+ SIGNET Instruments 

I Black 
Sensor Power 

I Red 
Frequency in 

ii Shield 
Ground 

ij Red ,,___.. ____ .,.E------t-t-tO Frequency(+) 

.__--+-tM<>~ Shield 

• DC sensor power supplied from +GF+ SIGNET instrument. 

Technical. Data 

• 1 OKO Pull-up resistor may be required for 
~IGNET brand inslrunent 

General (for both 515 & 2536) 
Pipe Size Range: 15 to 1000 mm 10.5 to 36 in.I 
Linearity: ± 1% of full range 
Repeatability: ±0.5% of full range 
Minimum Reynolds Number Required: 4500 
Wetted Materials: 

Coble Type: 
Weight: 

Sensor Body: 
. 0 -rings: 

Pin: 
Rotor: 

Glass-filled Polypropylene lblackl or PVDF lnaturoll 
FPM-Viton lstdl or EPDM or FPM-Kalrez 
Titanium or Hastelloy-C or PVDF; other materials options available 
Black PVDF or Natural PVDF; optional Tefzel w ith or wlo Fluoralloy 
B sleeve 

2-conductor twisted pair w ith shield 122 AWGI 
-XO 454 grams 
-Xl 476 grams 
-X2 680 grams 
-X3 79.4 grams 
-X4 850 grams 
-XS I kg 
P31940 1 .2 kg 

Standards and Approvals (for both 515 & 2536): 
• Manufactured under ISO 9001 
• CE 
General (515 Only) 
Flow Rate Range: 
Pipe Size Range: 
Cable length: 
Signal: 

0.3 to 6 mis n to 20 ft.Isl 
DNl 5 tci DN 1000 10.5 to 36 in.I 
7.6 m 125 ft .1160 m 1200 ft.I maximum 

Frequency: 19.7 Hz per mis nominal 16 Hz per ftlsl 
Amplitude: 3.3 V pip per mis nominal 11 V pip per ftlsl 
Source Impedance: 8 Kn 

Standards and Approvals (515 only): 
• FM Class I, II, lllDiv./groups A-G 
General (2536 Only) 
Flow Rate Range: 0.1 to 6 mis 10.3 to 20 ft.Isl 
Pipe Size Range: DN15 to DN100010.5 to 36 in.I 
Cable length: 7.6 m 125 ft.11300 m 11,000 ft.I maximum 
Signal : 

frequency: 
Supply voltage: 
Supply current: 

Output Type: 
Output Current: 

49Hz per mis nominal 115 Hz per ftls nominal! 
3.5 to 24 VDC regulated 
< 1 .5 mA @ 3.3 to 6 VDC 
<20 mA @ 6 to 24 VDC 
Open collector transistor, sinking 
10 mA max. 

11 
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Fluid Conditions 
Sensor Pressure/ Temperature Ratings: 
Glass-filled Polypropylene Body: 

12.5 bar I 180 psil max. @ 20°C 168°fl 
1.7 bar 125 psi) max. @ 90"C I 194 °Fl 

PVDF Body: 
14bar1200 psil max.@ 20°C 168°Fl 
1.7 bar 125 psil max. @ 1 OO"C 1212°FI 

319 Wet-Top Assembly: 
7 bar I 1 OOpsil mcix. @ 20"C 168°FI 
1.7 bar 125 psil max. @ 66°C I 150°FI 

Note: Wet-top max. installation/removal pressure: 
25 psi @ 22°C 172°FI. 

Ordering Information 
515/8510-XX (Sinusoidal) 
Mfr. Part No. Code Pipe Sizes 
P51530-HO 198 801 659 0.5 to 4 in. 
P5 I 530-PO 198 801 620 0.5 to 4 in. 
P51530-Pl 198 801 621 5 to 8 in. 
P51530-P2 198 801 622 10 to 36 in. 
P51530-P3 198 840 310 0.5 to 4 in. 
P51530-P4 198 840 311 5 to 8 in. 
P5 I 530-P5 198 840 312 10 to 36 in. 
P51530-SO 198801661 0.5to4in. 
P51530-TO 198 801 663 0.5 to 4 in. 
P51530-Tl · 198 801 664 5 to 8 in. 
P5 I 530-VO 198 80 I 623 0.5 to 4 in. 
P51530-VI 198 801 624 5 to 8 in. 
P51530-V2 198 801 625 10 to 36 in . 
3-8510-PO 198 864 504 0.5 to 4 in. 
3-8510-PI 198 864 505 5 to 8 in. 
3-85 I 0-TO . 159 000 622 0.5 to 4 in. 
3-8510-VO 198 864 506 0.5 to 4 in. 
2536/8512-XX (Open-Collector) 

bar psi 

"F 0 
·c -18 

Body 
Polypro 
Polypro 
Polypro 
Polypro 
Polypro 
Polypro 
Polypro 
Polypro 
Natural PVDF 
Natural PVDF 
Natural PVDF 
Natural PVDF 
Natural PVDF 
Polypro 
Polypro 
Natural PVDF 
Natural PVDF 

3-2536-PO 198 840 143 0.5 to 4 in. Polypro 
3-2536-Pl 198 840 144 5 to 8 in. Polypro 
3-2536-P2 198 840 145 10 to 36 in. Polypro 
3-2536-TO 198 840 149 · · ·.· 0.5 to 4 in : Polypro 
3-2536-VO 198 840 146 0.5 to 4 in. Natural PVDF 
3-2536-V I 198 840 147 5 to 8 in. Natural PVDF 
3-8512-PO 198 864 513 0.5 to 4 in. Polypro 
3-8512-PI 198 864 514 5 to 8 in. Polypro 
3-8512-TO 198 864 518 0.5 to 4 in . Natural PVDF 
3-8512-VO 198 864 516 0.5 to 4 in . Natural PVDF 
Wet-Tap Sensor and Valve Assembly (Fitting Separate) 
MK319/515-P3 198 840 119 0.5 to 4 in . Polypro 
MK3 l 9/5 l 5-P4 198 840 120 5 to 8 in. Polypro 
MK319/515-P5 198 840 121 10 to 36 in. Polypro 

Accessories 
Roton 51 5/851 0-XX 
Mfr. Part. No. Code Description 
Ml538-2 198 801 181 

40 80 120 160 200 240 
4 27 49 71 93 115 

Rotor/Pin 
Blk PVDF/Hostelloy-C 
Blk PVDF/Titonium 
Blk PVDF/Titonium 
Blk PVDF/Titoni~m 
Blk PVDF/Titanium 
Blk PVDF/Titonium 
Blk PVDF/Titonium 
Blk PVDF/Noturol PVDF 
Natural PVDF 
Natural PVDF 
Not. PVDF/Hostelloy-C 
Not. PVDF/Hostelloy-C . 
Not. PVDF/Hostelloy-C 
Blk PVDF/Titonium 
Blk PVDF/Titonium 
Natural PVDF 
Not. PVDF/Hostelloy-C 

Blk PVDF/Titonium 
Blk PVDF/Titonium 
Blk PVDF /Titanium 
Natural PVDF . -
Not. PVDF/Hostelloy-C 
Not. PVDF/Hostelloy-C 
Blk PVDF/Titonium 
Blk PVDF/Titonium 
Natural PVDF 
Not. PVDF/Hostelloy-C 

Blk PVDF/Titonium 
Blk PVDF/Titonium 
Blk PVDF/Titonium 

Installation 
Remote 
Remote 
Remote 
Remote 
Remote Wet-Top 
Remote Wet-Top 
Remote Wet-Top 
Remote 
Remote 
Remote 
Remote 
Remote 
Remote 
Integral 
Integral 
Integral 
Integral 

Remote 
Remote 
Remote 
Remote 
Remote 
Remote 
Integral 
Integral 
Integral 
Integral 

Remote Wet-Top 
Remote Wet-Top 
Remote Wet-Top 

I P51547-3 159000474 
M 1538-4 198 820 018 

Rotor, PVDF Block 
Rotor, PVDF Natural 
Rotor, T efzel 
Rotor and Pin, PVDF Natural 
Sleeved Rotor, PVDF Block 
Sleeved Rotor, PVDF Natural 
Sleeved Rotor, Tefzel 

P51550-3 198 820 043 

I 
3-0515.322-1 198 820 059 
3-0515.322-2 198 820 060 
3-0515.322-3 198 820 017 
12 -w.gfalenel.com 
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Accessories (continued) 
Roton 2536/8512-XX 
Mfr. Port No. Code 
3-2536.320-1 198 820 052 
3-2536.320-2 159 ()()() 272 
3-2536.320-3 159 ()()() 273 
3-2536.321 198 820 054 
3-2536.322-1 198 820 056 
3-2536.322-2 198 820 057 
3-2536.322-3 198·020 058 
Rotor Pins 
M1546-1 
M1546-2 
M1546-3 
M1546-4 
P51545 
0-Rings 
1220-0021 
1224-0021 
1228-0021 
Miscellaneous 
P31536 
P31536-1 
P31536-2 
P31542 
PJ 1542-3 
P31934 
P51589 
5523-0222 
3-8051 

198 801 182 
198 801 183 
198 820014 
198 820 015 
198 820 016 

198 801 186 
198 820 006 
198 820 007 

198 840201 
198 840 202 
159 000 649 
198 801 630 
159 000 464 
159 000466 
159 000476 
159 ()()() 392 
159 000 187 

Description 
Rotor, PVDF Block 
Rotor, PVDF Natural 
Rotor, Tefzel 
Rotor and Pin, PVDF Natural 
Sleeved Rotor, PVDF Block 
Sleeved Rotor, PVDF Natural 
Sleeved Rotor, Tefzel 

Pin, Titanium 
Pin, Hostelloy-C 
Pin, Tantalum 
Pin, Stainless Steel 
Pin, Ceramic 

0 -Ring, FPM-Viton 
0-Ring, EPDM 
0 -Ring, FPM-Kolrez 

Sensor Plug, Polypro 
Sensor Plug, PVDF Metric 
Sensor Plug, PVDF 
Sensor Cop, Red lfor use w/5151 
Sensor Cop, Blue lfor use w/25361 
Conduit Cop 
Conduit Adopter Kit 
Coble, lper foot) 
Transmitter Integral Adopter 

. . 

Engineering Specifications for both 515 and 2-536 Flow Sensors 
• The flow sensor sholl use o four-blode, open-cell rotor design using insertion poddlewheel technology. 
• Linearity of the output signol with respect to flow rote sholl be ± I % of full ronge. 
• Measurement repeotobility of the output signol with respect to flow rote shall be ±0.5 % of full range. 
• The sensor body shall be mode of injection-molded polypropylene I PPI that shall accommodate up to 12.5 bar @ 20°C 1180 psi @ 

68"fl and 1.7 bar@ 90"C 125 psi@ l94"fl. As on alternative, the sensor shall be mode of injection-molded polyvinylidene fluoride 
IPVDFI that shall accommodate up to 14 bar@ 2b"C 1200 psi @ 68°FI and 1.7 bar@ IOO"C 125 psi@ 212"fi. 

• The sensor shall ottoch to a pipe via a variety of insertion-style installation fitt ings supplied by the flow sensor manufacturer. 
Attachment shall use o 1-1/4 X 11 -112 NPSM threaded cop. Sealing shall be accomplished with a double 0 -ring seal. 0 -rings shall 
be mode of FPM-Viton, FPM-Kolrez or EPDM. 

• The sensor shall be equipped with 0.5 in. femole conduit connection. 

Engineering Specifications for +GF+ SIGNET 515 Rotor-X Flow Sensor 
• The sensor shall require no electrical power. 
• The sensor shall provide on output signal of 3.3 V p-p per m/s nominal II V p-p per ft/slat a frequency of 19.7 Hz per m/s nominal 

16 Hz per ft/sl from 0.3 to 6 m/s 11 to 20 ft/sl. 
• Output sholl be vio o twisted poir, foil-shielded cable with droin wire. Supplied coble shall be ol leost 7.6 m 125 ftl long, w ith o 

maximum allowable length of 60 m 1200 ftl. 
• The operating range of the sensor sholl accommodate nominal flow rotes from 0.3 to 6 m/ s I 1 to 20 ft/ sl. 
• The sensor sholl meet appropriate CE standards and FM standards for Classes I, 11 and 111, Division I/Groups A-G . 

Engineering Specifications for +Gf+ SIGNET 2536 Low Flow Sensor 
• The sensor sholl operate with o power input of 3.3 to 6VDC@ <1 .5 mA or from 6 to 24 VDC @ <20 mA. 
• The sensor output shall provide on open-collector pulse ot o frequency of 49.2 Hz per m/s nominol 115 Hz per ft/sl. 
• Output sholl be vio o twisted poir, foil -shielded coble with droin wire. Supplied coble shall be ot least 7.6 m 125 ft) long, w ith o 

maximum ollowoble length of 300 m 11000 ftl. 
The operating range of the sensor sholl occommodote nominal flow roles from 0.1 to 6 m/s 10.3 to 20 ft/sl. 

• The sensor sholl meet appropriate CE stondords. 

--9'ale-t.com 

--------- - - - ------- -

13 . 



I 
I 
I. 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

+GF+ SIGNET 515/2536 Rotor-X Flow Sensors 
Instructions for all versions of: 515/8510-XX and 2536/8512-XX 

11 111111 1 11111 11 11 1 111 11 1 1111111~ Ill~ I I 1111111111111111 11 111111111111 111111111111111 
3-0515.090 D (2/03) English 

WARNING! 

~ 
1. Specifications 

General Data 

SAFETY INSTRUCTIONS 
1. Depressurize and vent system prior to installation or removal. 
2. Confirm chemical compatibi lity before use. 
3. Do not exceed maximum temperature/pressure specifications. 
4. Wear safety goggles or faceshield during installation/service. 
5. Do not alter product construction. 

2536 Sensor 
Signal: 

ENGLISH 

Flow Rate Range: 515: 0.3 to 6 m/s (1 to 20 ft/s) 
2536: 0.1 to 6 mis (0.3 to 20 ft/s) 
DN15 to DN 1000 (0.5 to 36 in.) 
±1% of full range 

Frequency: 
Supply voltage: 

49 Hz per m/s nominal (15 Hz per ft/s nominal) 
3.5 to 24 voe regulated 

Pipe Size Range: 
Linearity: 
Repeatability: ±0.5% full range 
Cable Length: 7 .6 m (25 ft) standard 

515: 60 m (200 ft) maximum 
2536: 305m (1000 ft) maximum 

Cable Type: 2-conductor twisted pair w/shield (22 AWG) 
Minimum Reynolds Number Required : 4500 
Cap Material : Glass Filled Polypropylene 

515: Red 

Wetted Materials: 
• Sensor Body: 

2536: Blue 

Glass filled Polypropylene (black) or PVDF 
(natural) 

• 0 -Rings: 
•Pin: 

FPM-Viton® (Std) or EPDM or FFKM-Kalrez® 
Titanium or Hastelloy-C or PVDF; other 
material options available 

•Rotor: Black PVDF or natural PVDF; optional Tefzel® 
with or w/o Fluoraloy B® sleeve 

Shipping Weight: 

515 Sensor 
Signal: 

-XO 0.454 kg (1 lb) 
-X1 0.476 kg (1 .04 lbs) 
-X2 0.680 kg (1 .50 lbs) 
-X3 0.794 kg (1.75 lbs) 
-X4 0.850 kg (1 .87 lbs) 
-XS 1.0 kg (2.20 lbs) 
3519 1.3 kg (2.86 lbs) 

Frequency: 19.7 Hz per m/s nominal (6 Hz per ft/s) 
Amplitude: 3.3 V p/p per m/s nominal (1 V p/p per ft/s) 
Source Impedance: 8 kQ 

Dimensions 

51 5/2536 Sensor 

1-1/4" NPSM 
threaded cap ~~~~ 

26.7 mm/ 
1.05 in. -

Pipe Range: 

·X (0 lhru 5) 

1/2 to 4 in. -XO= 104 mm/4.1 in. 
5 to 8 in. -X1 = 137 mrn/5.4 in. 
10" and up -X2 = 213 mrn/8.4 in . 
1/2 to 4 in. ·X3 = 297 mrn/ 11 . 7 in.) 
5 to 8 in. -X4 = 333 mrn/13.1 in. ~~I-~~~ 
1 o· and up -XS = 409 mm/16. 1 in. 9 

851 O-XX/8512-XX 
Integral Sensor 

shown with Transmitter 
and Integral Adapter Kit 

(sold separately) 

102 mm/ 
4.0 in. 

-XO= 152 mm/6.0 in. 
-X1 = 185 mm/7.3 in. 

-XO or 
-X1 

+GF+ SIGNET 515/2536 Rotor-X Flow Sensors 

Supply current: 

Output Type: 
Output current: 

Fluid Conditions 

<1.5 mA@3.3 to 6 voe 
<20 mA @ 6 to 24 voe 
Open collector transistor, sinking 
10 mAmax. 

Rotor-X Sensor PressurefTemperature Ratings: 

Polypropylene Body: 
12.5 bar (180 psi) max. @ 20 °C (68 °F) 
515: 1.7 bar (25 psi) max.@ 90 °c (194 °F) 
2536: 1.7 bar (25 psi) max. @85 °c (185 °F) 

PVDF Body: 
14 bar (200 psi) max@ 20 °C (68 °F) 
515: 1.7 bar (25 psi) max@ 100 °c (212 °F) 
2536: 1.7 bar (25 psi) max@ 85 °C (185 °F) 

bar psi 
I I 
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~' 'o 
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Standards & Approvals 
• Manufactured under ISO 9001 and ISO 14001 
• CE 
• 515 Only: FM Class I, II , Ill/Div. I/Groups A-G 

page 1 of4 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

2. Location of Fitting 

Recommended sensor upstream/downstream 
mounting requirements 

Reducer .a 
(} --.~ 
~ 15x l.D ... I l~x l.D~ 

2 '90" Elbow ~ 
CJ--. I 

O l/5x l.D ... 1 l~x l.D~ 

3. Sensor Mounting Position 

Horizontal pipe runs: Mount sensor in the upright (0°) position for best performance. Mount 
at a maximum of 45° when air bubbles are present (pipe must be full). Do not mount on the 
bottom of the pipe when sediments are present. 

Vertical pipe runs : Mount sensor in any orientation. Upward flow is preferred to ensure full 
pipe. 

-45" 

90" Elbow ~ 
CJ ____. 
· 1 .. 20x l.D ... I l~x l.D.,:I 

4. Standard Sensor Installation 

1. Lubricate the sensor 0 -rings with a silicone lubricant (e.g. 
GE silicone compound #G632 or equivalent). Do not use 
any petroleum based lubricant that will attack the 0 -rings. 

3. Engage one thread of the sensor cap then turn the sensor 
until the alignment tab is seated in the fitting notch . Hand 
tighten the sensor cap. DO NOT use any tools on the 
sensor cap or the cap threads and/or fitting flange threads 
will be damaged, see Figure B. 

black conduit ........_ -~ sensor bale 
cap -.. / 

------------ ----------------
PROCESS PIPE IJ 
(TOP VIEW) -+ direction or flow 

Figure A 

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

Figure B 

. , 5. Sensor Wiring S 1 S Sensor Connections to +GF+ SIGNET Instruments 

I 
I 
I 
I 
I 
I 
I 
I 

Tech n ical Notes 
Use 2-conductor shielded cable for cable extensions. 
Cable shield must be maintained through cable splice. 
Refer to your instrument manual for specific wiring details. 

2536 Sensor Connections to Other Brand Instruments 

Other Brands 
black 

Iii Black 
Frequency(-) 

Iii Red 
Frequency(+) 

Iii Shield 
Ground 

tl + 3.3 to 24 2536 Senso r Connections to +GF+ SIGNET Instruments 
10 kO voe 

shield 
Gnd. Other 

red 
Input instrument 

• DC sensor power supplied from +GF+ SIGNET instrument. 
1 OKO Pull-up resistor may be required for non +GF+ SIGNET brand instrument. 

6. Rotor Replacement Procedure 

1. To remove the rotor, insert a small screwdriver between the rotor and the ear of the sensor. 

2. Twist the screwdriver blade to flex the ear outward enough to remove one end of the rotor and pin. 
DO NOT flex the ear any more than necessary! If it breaks, the sensor cannot be repaired . 

3. Install the new rotor by inserting one tip of the pin into the hole, then flex the opposite ear back 
enough to sl ip rotor into place. 

Iii Black 
5VDC 

Iii Red 
Frequency in 

Iii Shield 
Ground 

page 2 of 4 +GF+ SIGNET 515/2536 Rotor-X Flow Sensors 
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7. K-Factors 
AK-Factor is the number of pulses a sensor will generate for each engineering unit of fluid which passes the sensor. K-factors for 
water are listed below in U.S. gallons and liters. For example, in a 1-inch PVC pipe, the 515 paddlewheel generates 174.67 pulses per 
gallon of water passing the rotor. K-factors are listed for pipes up to 12 inches. For pipes over 12 inches, consult your +GF+ SIGNET 
distributor. 

Pl'E 
515/8510-XX 253618512-XX 

Pl'E Pl'E 
515/8510-XX 2536/8512-XX 

SIZE FITTING SIZE FlTTING 515/8510-XX 2536/8512-XX SIZE FITTING 
llN.I TYPE I U.S. GAL I LITERS U.S. GAL LITERS llN.I TYPE I U.S. GAL I LITERS U.S. GAL LITERS i!N.I TYPE I U.S. GAL I LITERS I U.S. GAL LITERS 

I I 
SCH 80 PVC TEES FOR SCH 80 PVC PIPE CARBON STEEL TEES ON SCH 40 PIPE STAINLESS STEEL WELDOLETS ON SCH 40 PIPE 
112 PVBT005 480.19 126.87 991 .71 262.01 JR__ CS4T005 370.20 97 .808 756.00 199.74 2-1/2 CR4W025 18.800 4.9670 37.600 9.9339 
3/4 PVBT007 257.72 68.09() 545.14 144.03 3/4 CS4T007 212.06 56.027 438.69 115.90 3 CR4W030 12.170 3.2153 24.340 6.4306 
1 PVBT010 174.67 46.148 352.44 93.114 1 CS4T010 141 .14 37 .289 286.78 75.768 4 CR4W040 6.9600 1.8388 13.920 3.6777 
1-114 PVBT012 83.390 22.032 177.18 46.812 1-1 /4 CS4T012 60.655 16.025 121 .22 32.026 5 CR4W050 5.2600 1.3897 10.860 2.8692 
1-1/2 PVBT015 58.580 15.477 117.85 31 .137 1· 112 CS4T015 45.350 11.982 91 .139 24.079 6 CR4W060 3.69<l0 0.9749 7.5200 1.9868 
2 PVBT020 32 .480 B.5812 66.739 17.633 2 CS4T020 26.767 7.0717 54.468 14.391 B CR4WOBO 2.1300 0.5627 4.3400 1.1466 
2-1/2 PVBT025 21.833 5.7683 42.994 11 .359 10 CR4W100 1.3500 0.3567 2.7600 0.7292 
3 PVBT030 13 .541 3.5775 26.652 7.0414 STAINLESS STEEL TEES ON SCH 40 PIPE 12 CR4W1 20 0.9600 0.2536 1.9400 0.5125 
4 PVBT040 7.6258 2.0147 15.006 3.9645 112 CR4T005 358.96 94.838 734 .20 193 .98 

3/4 CR4T007 202.61 53.530 412 .10 108 .88 CARBON STEEL WELDOLETS ON SCH 40 PIPE 
SCH 80 CPVC TEES FOR SCH 80 CPVC PIPE 1 CR4T010 127.14 33.590 252.70 66.764 2-1/2 CS4W025 18.800 4.9670 37.600 9.9339 
1/2 CPVBT005 480.19 126.87 991 .71 262.01 1-1/4 CR4T012 61 .910 16.357 128.12 33.849 3 CS4W030 12.170 3.2153 24.340 6.4306 
3/4 CPVBT007 257.72 68.09() 545.14 144.03 1-1/2 CR4T015 40.410 10.676 77.320 20.428 4 CS4W040 6.9600 1.8388 13.920 3.6777 
1 CPVBT010 174.67 46.148 352 .44 93.114 2 CR4T020 22.300 5.8917 45.780 12.095 5 CS4W050 5.2600 1.3897 10 .860 2.8692 
1-1/4 CPVBT012 83.390 22.032 177 .18 46 .812 6 CS4W060 3.69<l0 0.9749 7.5200 1.9868 
1· 112 CPVBT015 58.580 15.477 117 .85 31 .137 GALVANIZED IRON TEES ON SCH 40 PPE B CS4WOBO 2.1300 0.5627 4.3400 1.1466 

1 IR4T010 104.54 27.619 213.01 56.277 10 CS4W100 1.3500 0.3567 2.7600 0.7292 
SCH 80 PVC SADOL.ES FOR SCH BO PVC PIPE 1-1/4 IR4T012 62.979 16 .639 127.75 33.751 12 CS4W120 0.9600 0.2536 1.9400 0.5125 
2 PVBS020 32.480 B.5812 66.739 17 .633 11/2 IR4T015 46 .688 12 .335 94.401 24.941 
2-1/2 PVBS025 21 .833 5.7683 42.994 11 .359 2 IR4T020 29.459 7.7832 59.420 15.699 COPPEMIRONZE BRAZOl.ETS ON SCH 40 PIPE 
3 PVBS030 13.541 3.5775 26.652 7.0414 2-1/2 BR4B025 18.800 4.9670 37.600 9.934 
4 PVBS040 7.6258 2.0147 15.006 3.9645 BRONZE TEES ON SCH 40 PIPE 3 BR4B030 12.170 3.2153 24 .340 6.431 
6 PVBS060 4.1623 1.0997 B.3246 2.1994 1 BR4T010 104.54 27 .619 213.01 56.277 4 BR4B040 6.9600 1.8388 13.920 3.678 
B PVBSOBO 2.3705 0.6263 5.0164 1.3253 1-1/4 BR4T01 2 62 .979 16.639 127.75 33.751 5 BR4B050 5.2600 1.3897 10.860 2.869 
10 PVBS100 1.5300 0.4042 3.0600 0.808 1-1/2 BR4T015 46.688 12.335 94.401 24.941 6 BR4B060 3.69<l0 0.9749 7.5200 1.987 
12 PVBS120 1.0600 0.2801 2.1600 0.571 2 BR4T020 29.459 7.7832 59.420 15.699 B BR4BOBO 2.1300 0.5627 4.3400 1.147 

10 BR48100 1.3500 0.3567 2 .7600 0.729 
SCH 80 PVC SADOLE ON SCH 40 PVC PIPE COPPER TEE FITTINGS ON COPPER PIPE SCH K 12 BR4B120 0.9600 0.2536 1.9400 0.513 
2 PVBS020 27.350 7.2259 54 .700 14 .452 1/2 CUKT005 443.21 117.10 917.84 242.50 
2-1/2 PVBS025 18.874 4.9866 37.159 9.8175 3/4 CUKT007 212.16 56.052 428.27 113.15 SCH 80 IRON SADDLES ON SCH 80 PIPE 
3 PVBS030 12.638 3.3389 23.697 6.2608 1 CUKT010 127.18 33.600 256.43 67.749 2 IRBS020 32.360 B.5495 64 .720 17.099 
4 PV8S040 6.7282 1.7776 13.456 3.5552 1-1/4 CUKT012 88.218 23.307 176.44 46.615 2-112 IRBS025 22.220 5.8705 42 .480 11 .223 
6 PVBS060 3.7297 0.9854 7.4594 1.9708 1-1/2 CUKT015 56.962 15.049 115.69 30.565 3 IRBS030 13.420 3.5456 26.420 6.980 
B PV8S080 2.1527 0.5688 4.5292 1.1966 2 CUKT020 29.370 7.7595 63.385 16.746 4 IRBS040 7.6600 2.0238 14.700 3.884 

10 PVBS100 1.3500 0.3567 2.8000 0.740 5 IRBS050 5.8600 1.5482 12.180 3.218 
12 PVBS120 0.9600 0.2536 1.9800 0.523 COPPER TEE FITTINGS ON COPPER PIPE SCH L 6 IRBS060 4.0900 1.0806 B.4400 2.230 

1/2 CUKT005 414 .41 109.49 858 .22 226 .74 B IR8SOBO 2.3300 0.6156 4.9000 1.295 
PP CLAMP-ON SAOOLE ON SCH 80 PP PIPE ~ CUKT007 191.09 50.485 385.74 101 .91 10 IR8S100 1.5300 0.4042 3.0600 ~ . 808 
_10 _ ___ 1-WsWo-J 1.5300 0.4042 3.0600 0.808 1 CUKT010 119.84 31 .662 241 .64 63.841 12 IR8S120 1.0600 0.2801 2.1600 0.571 
12 PPS120 I 1.0600 0.2801 2.1600 0.571 1- 114 CUKT012 85.451 22 .576 170.90 45.152 

I I I 1-1/2 CUKT0 15 55.160 14 .573 112.03 29.598 SCH 80 IRON SADOLE ON SCH 40 PIPE 
PP CLAMP-ON SADDLE ON SCH 40 PP PIPE 2 CUKT020 28 .605 7.5575 61.74 16.310 2 IRBS020 26.820 7.0859 53.640 14 .172 
10 I PPS100 I 1.3500 0.3567 2.8000 0.740 2-1/2 IRBS025 18.800 4.9670 37 .600 9 .934 

12 I PPS120 I 0 .9600 0.2536 1.9800 0.523 3 IRBS030 11 .990 3.1678 23.220 6.135 
4 IRBS040 6.8500 1.8098 13.260 3.503 
5 IRBS050 5.3300 1.4082 11 .040 2.917 
6 IR8S060 3.7600 0.9934 7.2400 1.913 
8 IRBSOBO 2.1300 0.5627 4.4000 1.162 
10 IR8S100 1.3500 0.3567 2.8000 0 .740 
12 IR8S120 0.9600 0.2536 1.9800 0.523 

K-Factors DIN Pipes 
8. H-Dimensions 

PIPE FITTING 
515/8510-XX 2536/8512-XX 

SIZE TYPE I U.S . GAL I LITERS U.S . uAL I LITERS 
I I I 

POLYPROPYLENE FITTINGS IDINnso AND BS AND ANSI) 
ON 15 PPMT005 481 .55 127.23 952.87 251 .75 
ON 20 PPMT007 277 .09 73.207 563.10 148.77 
ON 25 PPMT010 141 .18 37 .300 291 .60 77 .042 
ON 32 PPMT012 83.540 22 .071 169.22 44 .709 
ON 40 PPMT015 51 .265 13 .544 103.90 27.450 
ON 50 PPMT020 29.596 7.8193 60 .789 16.060 
ON 65 PPMT025 20.658 5.4579 41 .498 10.964 
ON 80 PPMT030 13.330 3.5218 26 .786 7.0769 
ON 100 PPMT040 8 .7077 2.3006 17.415 4.601 1 
ON 125 PPMT050 5 .0667 1.3386 10.168 2.6864 
ON 150 PPMT060 3.6892 0.9747 7.3119 1.9318 
ON 200 PPMT080 2.0398 0.5389 3.9946 1.0554 

PVDF FITTINGS tDINnSO AND BS AND ANSll 
ON 15 SFMT005 420.87 111 .19 827.26 218.56 
ON 20 SFMT007 228 .15 60.277 489.87 129.42 
ON 25 SFMT010 136 .70 36.116 283.55 74 .915 
ON 32 SFMT012 79.294 20.950 158.59 41 .899 
ON 40 SFMT015 43 .490 11 .490 86 .980 22.980 
ON 50 SFMT020 25.908 6 .8450 50 .385 13.312 
ON 65 SFMT025 18 .067 4.7732 36 .133 9.5465 
ON BO SFMT030 12 .357 3.2648 24 .715 6 .5297 
ON 100 SFMT040 8 .0599 2.1294 16. 120 4.2589 
ON 125 SFMT050 4 .4312 1.1707 8 .8624 2.3415 
ON 150 SFMT060 3.2271 0.8526 6 .4543 1.7052 
ON 200 SFMTOBO 2.0360 0.5379 4 .0720 1.0758 

PVC FITTINGS IDINnSO) - EUROPE ONLY 
ON 15 PVMT005 486 .18 128.45 972 .37 256.90 
ON 20 PVMT007 242 .85 64 .160 485 .69 128.32 
ON 25 PVMT010 148 .64 39.270 297 .274 78.540 
ON 32 PVMT012 85.125 22.490 170.249 44 .980 
ON 40 PVMT015 51 .855 13.700 103.709 27.400 
ON 50 PVMT020 29 .750 7.8600 59.500 15.720 
ON 65 PVMT025 17.487 4.6200 34 .9734 9.2400 
ON 80 PVMT030 12 .491 3.3000 24 .9810 6 .6000 
ON 100 PVMT040 8 .1377 2 .1500 16.2754 4.3000 
ON 150 PVMT060 4.0878 1.0800 B.1756 2.1600 
ON 200 PVMT080 2.0439 0 .5400 4.0878 1.0800 

+GF+ SIGNET 515/2536 Rotor-X Flow Sensors 

COOE 

198. 150 .522 
198 . 150 .523 
198. 150 .524 
198 .150 .525 
198 .150 .526 
198. 150 .527 
198 .150 .560 
198 .150 .561 
198 .150.562 
198 .150 .563 
198. 150.564 
198 .150.565 

198 .150 .529 
198. 150 .530 
198 .150 .531 
198 .150 .532 
198 .150.533 
198 . 150 .534 
198 . 150 .571 
198 .150 .572 
198 . 150.573 
198 .150 .574 
198. 150.575 
198. 150.576 

198 .150.480 
198. 150 .481 
198 .150.482 
198 .150 .483 
198.150 .484 
198 .150 .485 
198 .150 .538 
198 .150 .539 
198 .150 .540 
198 .150.543 
198 .150.545 

The plastic sensor insert in the Weldolet 
fitting MUST be removed during the 
welding process. When reinstalled, it is 
important that the insert be threaded to 
the proper height ("H" dimension). 

Weldolet "H" dime.m>ion Weldol.et . 

part number inches mm part number 

CS4W020 2 .38 60.45 CS4W240 

CS4W025 2 .33 59. 18 CS4W360 

CS4W030 2.32 58.92 

CS4W040 2 .30 58.42 CR4W020 

CS4W050 3.09 78.48 CR4W025 

CS4W060 2.96 75.18 CR4W030 

CS4W080 2 .73 69.34 CR4W040 

CS4W100 5.48 139.19 CR4W050 

CS4W120 5 .25 133.35 CR4W060 

CS4W140 5.10 129.54 CS4W080 

CS4W160 4 .85 123. 19 CR4W100 

CS4W180 4 .60 116.84 CR4W120 

CS4W200 4 .38 111 .25 

.. ~H" dimension 

inches mm 

4 . 16 105.66 

4 . 10 104 . 14 

2.38 60.45 

2 .33 59. 18 

2 .32 58.92 

2 .30 58.42 

3.09 78.48 

2 .96 75. 18 

2 .73 69 .34 

5.48 139 .19 

5 .25 133 .35 

page 3 of 4 
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Description Type Description 
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Type 

Plasti~ 

PVC 

~ Glue-on 
Saddles 

PVC 8 Saddles 

pp 

0 Clamp-on 
Saddles 

Iron 

~ Strap-on 
saddles 

515/8510-XX 
Ordering Information 
Part No. Code 
P51530-PO ...... 198 801 620 
P51530-P1 ...... 198 801 621 
P51530-P2 ...... 198 801 622 
P51530-P3 ...... 198 840 310 
P51530-P4 ... .. . 198 840 311 
P51530-P5 ...... 198 840 312 
P51530-VO .... .. 198 801 623 
P51530-V1 ..... . 198 801 624 
P51530-V2 ...... 198 801 625 
P51530-TO ...... 198 801 663 
0 51530-T1 ..... . 198 801 664 
.-8510-PO .. .. ... 198 864 504 

.3-8510-P.1 ...... . 198 864 505 
3-851 0-TO . . . . . . . 159 000 622 
3-8510-VO ....... 198 864 506 
3519/515-P3 .. . 159 000 819 
3519/515-P4 ... 159 000 820 
3519/515-P5 .. . 159 000 821 

Ac cessor ies 
M1538-2 .......... 198801181 
P51547-3 ...... .. 159 000 474 
M1538-4 .......... 198 820 018 
P51550-3 . . .. . . . . 198 820 043 
3-0515.322-1 ... 198 820 059 
3-0515.322-2 ... 198 820 060 
3-0515.322-3 ... 198 820 017 
M1546-1 ... .... ... 198 801 182 
M1546-2 ..... ..... 198 801 183 
M1546-3 .......... 198 820 014 
M1546-4 ... .... ... 198 820 015 
P51545 .... .... .... 198 820 016 
1220-0021 . . . . . . . 198 801 186 
1224-0021 ....... 198 820 006 
1228-0021 ... .... 198 820 007 
P31536 ....... .. ... 198 840 201 
P31536-1 ... ..... 198 840 202 
P31536-2 .... .... 159 000 649 
P31542 ... .. ....... 198 801 630 

P31934 159 000 466 
P51589 .... ........ 159000476 
5523-0222 .. .... . 159 000 392 

"Gf+ SIGNET 

• 0.5 to 4 inch versions Iron, Carbon Steel, M • 0.5 to 2 in. versions 
· PVC or CPVC 316 SS Threaded • Mounts on threaded pipe ends 

tees 

· Available in 10 and 12 inch sizes only Carbon steel & • 2 to 4 inch, cut 1-7/16 inch hole in pipe 
•Cut 2-1/2 inch hole in pipe stainless steel · Over 4 inch, cut 2-1/4 inch hole in pipe 
• Weld in place using solvent cement Weld-on 0 Weldolets 
• 2 to 4 inch, cut 1-7/16 inch hole in pipe 
• 6 to 8 inch, cut 2-1/4 inch hole in pipe Fiberglass • 1.5 in. to 8 in. PVOF insert 

tees&~~ • > 8 in. PVC insert 
saddles: = . , . • Special order 12 in. to 36 in. 

FPT FPS 
· Available in 10 and 12 inch sizes only 
• Cut 2-1/4 inch hole in pipe Metric 

~ 
• For pipes ON 65 to 200 mm 

Wafer Fitting •PP or PVOF 

• 2 to 4 inch, cut 1-7/16 inch hole in pipe Metric 

~ 
•For pipes from ON 15 to 50 mm 

• Over 4 inch, cut 2-1/4 inch hole in pipe Union • PP orPVOF 
• Special order 12 in. to 36 in. 

2536/8512-XX 
Ordering Information 
Part No. Code 
3-2536-PO ... .... 198 840 143 
3-2536-P1 .... ... 198 840 144 
3-2536-P2 ....... 198 840 145 
3-2536-P3 ...... . 159 000 758 
3-2536-P4 ...... . 159 000 759 
3-2536-P5 .. .... . 159 000 760 
3-2536-VO ....... 198 840 146 
3-2536-V1 .... ... 198 840 147 

N/A N/A 
3-2536-TO ...... . 198 840 149 

N/A N/A 
3-8512-PO ... .... 198 864 513 
3-8512-P1 ... .... 198 864 514 
3-8512-TO ....... 198864518 
3-8512-VO ....... 198 864 516 
3519/2536-P3 . 159 000 822 
3519/2536-P4 . 159 000 823 
3519/2536-P5 . 159 000 824 

3-2536.320-1 .. . 198 820 052 
3-2536.320-2 ... 159 000 272 
3-2536.320-3 ... 159 000 273 
3-2536.321 .... .. 198 820 054 
3-2536.322-1 ... 198 820 056 
3-2536.322-2 .. . 198 820 057 
3-2536.322-3 .. . 198 820 058 
M1546-1 ..... ... .. 198 801 182 
M1546-2 ..... .... . 198 801 183 
M1546-3 .......... 198 820 014 
M1546-4 .......... 198 820 015 
P51545 ... ..... .... 198 820 016 
1220-0021 ...... . 198 801 186 
1224-0021 ....... 198 820 006 
1228-0021 ...... . 198 820 007 
P31536 ....... ..... 198 840 201 
P31536-1 ...... .. 198 840 202 
P31536-2 ... ..... 159 000 649 
P31542 ..... .... ... 198 801 630 
P31542-3 159 000 464 
P31934 159 000 466 
P51589 .. ... .... ... 159 000 476 
5523-0222 .. . . . . . 159 000 392 

Fitting 

Product Description 

Sensor, Polypropylene, Titanium Rotor Pin, PVDF Rotor (black) , 112 to 4 Inch Pipe 
Sensor, Polypropylene, Titanium Rotor Pin, PVDF Rotor (black) 5 to 8 Inch Pipe 
Sensor, Polypropylene, Titanium Rotor Pin, PVDF Rotor (black) 10 to 36 Inch Pipe 
Sensor, Wet-Tap, Polypropylene, Titanium Rotor Pin, PVDF Rotor (black), 1'2 to 4 Inch Pipe 
Sensor, Wet-Tap, Polypropylene, Titanium Rotor Pin, PVDF Rotor (black) 5 to 8 Inch Pipe 
Sensor, Wet-Tap, Polypropylene, Titanium Rotor Pin, PVDF Rotor (black) 10 to 36 Inch Pipe 
Sensor, PVDF (natural), Hastelloy Rotor Pin, PVDF Rotor (natural) , 112 to 4 Inch Pipe 
Sensor, PVDF (natural) , Hastelloy Rotor Pin, PVDF Rotor (natural) , 5 to 8 Inch Pipe 
Sensor, PVDF (natural) , Hastelloy Rotor Pin, PVDF Rotor (natural), 10 to 36 Inch Pipe 
Sensor, PVDF .(natural) , PVDF (nat.) Rotor Pin, PVDF Rotor (nat.) , 112 to 4 Inch Pipe 
Sensor, PVDF (natural) , PVDF (nat.) Rotor Pin, PVDF Rotor (nat.), 5 to to 8 Inch Pipe 
Sensor, Integral, PP, Titanium Rotor Pin, PVDF Rotor (black) , 112 to 4 Inch Pipe 
Sensor, Integral, PP, Titanium Rotor Pin, PVDF Rotor (black) 5 to 8 Inch Pipe 
Sensor, Integral, PVDF (nat.) , Hastelloy Rotor Pin, PVDF Rotor (nat.) , 1'2 to 4 In . Pipe 
Sensor, Integral, PVDF (nat.), PVDF (nat.) Rotor Pin , PVDF Rotor (nat.) , 1/2 to 4 In. Pipe 
Sensor & Wet-Tap Assy. , PP, Titanium Rotor Pin, PVDF Rotor (black) , 112 to 4 In. Pipe 
Sensor & Wet-Tap Assy., PP, Titanium Rotor Pin, PVDF Rotor (black), 5 to 8 In. Pipe 
Sensor & Wet-Tap Assy., PP, Titanium Rotor Pin, PVDF Rotor (black) , 10 to 36 In . Pipe 

Rotor, PVDF Black 
Rotor, PVDF Natural 
Rotor, Tefzel"' 
Rotor and Pin, PVDF Natural 
Sleeved Rotor, PVDF Black 
Sleeved Rotor, PVDF Natural 
Sleeved Rotor, Tefzel"' 
Rotor Pin, Titanium 
Rotor Pin. Hastelloy-C 
Rotor Pin, Tantalum 
Rotor Pin, Stainless Steel 
Rotor Pin, Ceramic 
0-Ring, FPM-Viton"' 
0-Ring, EPDM 
0 -Ring, FFKM-Kalrez"' 
Sensor Plug , Polypro 
Sensor Plug , PVDF Metric 
Sensor Plug , PVDF 
Sensor Cap, Red (for use w/515) 
Sensor Cap, Blue (for use w/2536) 
Conduit Cap 
Conduit Adapter Kit 
Cable (per foot) , 2 cond . w/shield , 22 AWG 

.;;ignet Scientific Company , 3401 Aerojet A venue, El Monte, CA 91731-2882 U.S.A. • Tel. (626) 571-2770 • Fax (626) 573-2057 
For Worldw ide Sales and Serv ice, v isit our website: www.gfsignet.com • Or ca ll (in the U.S.): (800) 854-4090 

GEORGE FISCHER +GF+ Piping Systems 
3-0515.090 (D-2/03) English 
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+GF+ SIGNET 8550 ProcessPro™ Flow Transmitter 

3-8550-X IFIELDI 3-8550-XP IPANELI 

I FIT-207 I 
Description 
The +GF+ SIGNET 8550 Flow Transmit­
ter is an advanced solution that converts 
the signal from all +GF+ SIGNET flow 
sensors into a 4 to 20" mA signal for long 
distance transmission, and offers the 
unique feature of dual input and output 
capability. Configuration flexibility is 
maximized w ith two optional relays for 

process control, two packaging options 
for integral/pipe mount or panel 
installation, and scalability for virtually 
any flow range or engineering unit. 
State-of-the-art electronic design 
ensures long-term rel iability, signal 
stability, and simple user setup and 
operation. 

Technical Features 

Mounting· Version Part No. 

Field 
J.8550· 1 

3-8550-2 

3-8550-3 

Panel 
3-8550- IP 

3-8550-2P 

3-8550-3P 

46 

w.,. Power 

2/4 non-powered ond 
powered sensors 

4 non-powere d ond 
powere d sensors 

2/4 non-powered ond 
powered sensors 

2/4 non-powered ond 
powered sensors 

4 non-powered and 
powered sensors 

2/ 4 non-powered and 
powered sensors 

Sensor 
Input 

2 

2 

4to20 mA 
Output 

2 
Sensor I, 
Sensor 2 

or delta flow 

2 
Sensor I. 
Sensor 2 

or delto Flow 

Features 
• Permanent & 

resettable totalizers 
e Scaleable outputs 
• Relay options 
• Mounting versatility 
e Simulate function 
e 2 x 16 character 

dot matrix LCD 
e Chemical resistant 

enclosure and self­
healing window 

• large pushbuttons 
• Clearly marked 

terminal labels 

. Ap.plication 
• Row control and 

monitoring 
• Filtrotion or so~ener 

regeneration 
e Effluent totaliz:ation 
• Pump protection 
• Feed pump pulsing 
• Ratio control 
• Water distribution 
e Leak detection 

Open Collector/ 
Relay 

I 0 .C. Hi, lo, Pulse 
freq or Off 

2 Reloys Hi, lo, 
Pulse or Off 

2 O .C.'s Hi, lo, Pulse 
Fre q or O ff 

1 O .C. Hi, lo, Pulse 
freq or O H 

2 Relays Hi, lo, 
Pulse or O ff 

2 O .C.'s Hi, lo , Pulse 
Freq or O H 

_ _ ... ,..I.com 
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Dimensions 

Panel Mount 

I+- 96nvn (3.8 in.J-1 

T 
~ 

I 

96mm 
(3.8 In.) 

ODDO 1 
,._ 

Optional [] ,__ Rear Cover 

I 

~ 

~41 mml:.2~)-j 
(1 .8 in.) 97 mm 

(3.8 in.) 

Installation 

t 
Panel Ctltout 

92 x92mm 
1.- (+ 0.8, • 0 mm)-+ 

3.6 x 3.6 in. 
(+0.031, --0 in.) 

v ' 

lntagral/Unlvanal Mount 

r= 96 mm (3.8 in.)-+!_ 

l 
96 mm 
(3.8 in.) 

----=---1 
1 
82mm 

r···' 
j.--102 mm -1-

('4 .0 in.) 

The transmitter is available in a panel mount or a field version. The field version is mounted to the sensor using 
the integral mount kit 13-80511 or you may select the universal mount kit 13-80501 to mount the transmitter on a 
surface near the sensor. 

l . Panel Mount 

3-8550-XP 

All panel mount transmitters 
13-8550-XPI include a mounting 
bracket and gasket for a NEMA 4X 
watertight panel installation. Panel 
mount transmitters fit into a stan­
dard 1/4 DIN panel cutout. 

Aow Tron..,.itler 

13-8550-XPI includes, 
mounting bracket 

and ponel gasket 

+GF+ SIGNET Sensor 

+Gf+ SIGNn Fittin11 

J 
f"-11 . \J ... -··· 

2. Integral Mount 

3-8051 Kit 

The Integral Mount Kit 13-80511 con 
be ordered separately and in­
cludes a conduit base, locking ring, · 
and integral adopter for mounting 
the transmitter and sensor directly 
in a pipe. 

Row Transmitter 
13-8550-Xl 

lntep Aclap ... Kit 

integral adopter l_ 

+GF+SIGNET 
lnt.gral s....-
13-8510-XXI 
13-8512-XXI 

+GF+ SIGNET Fitting 

3. Univenal Mount 

3-8550-X Transmitter 

The Universal Mount Kit 
13-80501 con be ordered separately 
and includes a conduit base, 
locking ring, and universal adopter 
for mounting the transmitter on a 
pipe, wall, or other stationary 
surface. 

R.wT........,;w., 
13-8550-Xl 

universol odopter --i 
Ila< pipe, wonl L. 

+GF+ SIGNETS....... 

+GF+ SIGNET F;tfint 
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Rear Terminal View 

3. terminal 8550-1 

0 6 "-1• -0 5 .._:to -0 ·~e--
0 3 .,_.._ ...... -0 2=... -0 1 AUii -· 

3. terminal 8550-1 

Technical Data 
General 
Compatibility: 

-0 9--~ -0 ·=· -0 7~ 

+GF+ SIGNET Flow $ensors with frequency 
outputs 

Accuracy: ±0.5 Hz 
Enclosure: 
• Roting : NEMA 4X/IP65 front 
• Cose: PBT . 
• Panel Cose Gasket: Neoprene 
• W indow: Polyurethane coated polycarbonate 
• Keypad: 

Sealed 4-key silicone rubber 
• Weight: Approx. 325g I 12 oz.I 
Display: 

Alphanumeric 2 x 16 LCD 
• Update rate: 1 second 
• Contrast: User selected, 5 levels 

Environmental 
Operating temperature: 

-10 to 70°C I 14 to 158°FI 
Storage temperature: 

- 15 to 80°C 15 to l 76°FI 
Relative humidity: 

0 to 95%, non-condensing 

Standards and Approvals 
• CSA, CE, UL listed 
• Manufactured under ISO 9001 

48 

0 -0 -0 4 ~--...... 0 -0 3 r:.~-- 0 -0 2 =-- -0 - -0 1 
AUii -· 0 

3. terminal 8550-1 

Electrical 
Power: 

10 ::::ir 1 

1=.1 

l~I 

7 iiiOi', 0 -13~ 6=' 0 - 12 =· 
5 ='' 0 11~ 

12 to 24 voe ± 10%, regulated 
1- 11 61 mA max.; 1-21 200 mA max.; 1-31 122 mA max. t) . 

Sensor Input: 
• Range: 0.5 to 1500 Hz 
• Sensor power: 

2-wire: 1.5 mA@5 VOC ± 1% 
3 or 4 wire: 20 mA @ 5 VDC ± 1 % 

• Optically isolated from current loop 
• Short circuit protected 
Current output: 
• 4 to 20 mA, isolated, fully ad justable and reversible 
• Max loop impedance: 

son max.@ 12 V, 
3250 max. @ 18 V, 
600'2 max. @ 24 V 

• Update rote: I 00 ms 
• Accuracy: ±0.03 mA 
Relay output: 
• Mechanical SPOT contacts: Hi, Lo, Pulse, Off 
• Maximum voltage roting : 5 A@ 30 VOC, 5 A@ 

250 VAC resistive load 
• Hysteresis: User adjustable 
• Max 300 pulses/min. 
Open-collector output: Hi, lo, Pulse, Off 
• Open-collector, optically isolated, 

50 mA max. sink, 30 VOC max. 
pull-up voltage. 

• Mox 300 pulses/min. f) 

www."'919 .. et.com 
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Ordering Information 
Mfr. Part No. Code 
3-8550-1 159 000 210 
3-8550- l p 159 000 211 
3-8550-2 159 000 212 
3-8550-2P 159 000 213 
3-8550-3 159 000 214 
3-8550-3P 159 000 215 

Accessories 
Mfr. Part No 
3-8050 
3-8050.395 
3-8051 
3-8050.396 
3-8050.392 
3-0000.596 

Code 
159000 184 
159000 186 
159 000 187 
159 000 617 
159000 640 
159 000 641 

Engineering Specifications 

Description 
Flow transmitter, Field mount 
Flow transmitter, Panel mount 
Flow transmitter, Field mount with relays 
Flow transmitter, Panel mount with relays 
Flow transmitter, Field mount with dual input/output 
Flow transmitter, Panel mount with dual input/output 

Description 
Universal mounting kit 
Transmitter NEMA 4X cover 
Flow Integral Mnt NPT 
RC Filter kit lfor relay usel 
Model 200 retro-fit adopter 
Heavy duty wall mount bracket 

• The transmitter shall meet appropriate CE, CSA & UL standards. 
• The transmitter shall be manufactured under ISO 9001 certified processes. 
• The transmitter shall be field or panel mountable. 
• The transmitter shall have flow rote and dual totalization capability. 
• The display units shall be fully scaleable. 
• The device shall meet NEMA 4X and IP65 standards. 
• The operating voltage shalt be 12 to 24 VDC. 

The transmitter shall hove a 4 to 20 mA output with on open collector output, 5 to 30 VDC or a 4 to 20 mA 
output with 2 relays, or dual 4 to 20 mA output with dual open collector with delta capability. 

• The transmitter shall have simulate capability. 
• The transmitter shall be +GF+SIGNET, Model 8550 Flow Transmitter. 

www .......... c_ 49 
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+GF+ SIGNET 
8550-1 Flow Transmitter 

llll 111111111111111111 11 1111111111 Ill II ll lll lllllllllllllll II I lll ll Ill I llll lll ~ 111111 
3-8550.090-1 G-4/03 English 

WARNING! 
Remove power to unit before wiring input and 
output connections. 
Follow instructions carefully to avoid personal 
injury. 

1. Specifications 

Dimensions 

T 
96mm 
(3.8 in.) 

T Optional 92 mm 
[] Rear 

1 ~:::LL-C.Lov-er-~ r I 
41 mml~~)d 96 mm---+j I (3.8 in.> 

General 

FRONT VIEW 

Field Mount & 
Panel Mount 

(1 .6 in.) 
97 

mm 

(3.8 in.) 

SIDE VIEW 
Panel Mount 

Compatibility: +GF+ SIGNET Flow Sensors (w/freq out) 

Enclosure: 
Rating: 
Case: 
Panel case gasket: 
Window: 
Keypad: 
Weight: 

Display: 

NEMA 4X/IP65 front 
PBT 
Neoprene 
Polyurethane coated polycarbonate 
Sealed 4-key silicone rubber 
Approx. 325g (12 oz.) 

Alphanumeric 2 x 16 LCD 
Update rate: 1 second 
Contrast: User selected, 5 levels 
Display accuracy: ±0.5% of reading @ 25°C 
Thermal sensitivity shift : ±0.005% of reading per °C 

Elect rical 
Power: 12 to 24 VDC ±10%, regulated, 61 mA max current 

Sensor Input: 
Range: 0.5 to 1500 Hz 
Sensor power: 2-wire: 1.5 mA @ 5 VDC ± 1 % 

3 or 4 wire : 20 mA @ 5 VDC ± 1 % 
Optically isolated from current loop 
Short circuit protected 

2. Installation 

Contents 
1. Specifications 
2. Installation 
3. Electrical Connections 
4. Menu Functions 

(1 .7 in.) (2.5 in.) 

106 mm (4.2 In.) __. 

SIDE VIEW 

Field Mount w/ 

T 
82mm 
(3.23 in.) 

1 

8050 Universal base 

Current output: 

(1.7 In.) (2.3 in.) 

-102mm(4.0in.) _. 

SIDE VIEW 

Field Mount w/ 
8051 Integral kit 

4 to 20 mA, isolated ; fully adjustable and reversible 
Max loop impedance: 50 Q max. @ 12 V 

325 Q max. @ 18 V 
600 Q max. @ 24V 

Update rate : 100 ms 
Accuracy: ±0.03 mA 

Open-collector output, optically isolated: 
50 mA max. sink, 30 VDC maximum pull-up voltage. 
Programmable for: 

High or Low setpoint with adjustable hysteresis 
• Pulse operation (max rate: 300 pulses/min) . 

Envi ronmental 
Operating temperature: 
Storage temperature: 
Relative humidity: 
Maximum altitude: 
Insulation category : 
Pollution degree: 

Standards and Approvals 
CSA, CE, UL listed 

-10 to 70°C (14 to 158°F) 
-15 to 80°C (5 to 176°F) 
0 to 95%, non-condensing 
2000 m (6562 ft) 
II 
2 

Immunity: EN50082-2 
Emissions: EN55011 Class B 
Manufactured under ISO 9001 .~nd ISO 14001 

T 
96mm 

(3r.) 

ProcessPro transmitters are available in two styles: panel mount and field mount. The panel mount is supplied with the necessary 
hardware to install the transmitter. This manual includes complete panel mounting instructions. 
Field mounting requires one of two separate mounting kits. The 3-8051 integral kit joins the sensor and instrument together into a single 
package. The 3-8050 Universal kit enables the transmitter to be installed virtually anywhere. 
Detailed instructions for integral mounting or other field installation options are included with the 3-8051 Integral kit or the 3-8050 
Universal kit. 
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2.1 Panel Installation 
1. The panel mount transmitter is designed for installation using a 1/4 DIN Punch. For 

manual panel cutout, an adhesive template is provided as an installation guide. 
Recommended clearance on all sides between instruments is 1 inch. 

2. Place gasket on instrument, and install in panel. 

3. Slide mounting bracket over back of instrument until quick-clips snap into latches on 
side of instrument. 

4. To remove, secure instrument temporarily with tape from front or grip from rear of 
instrument. DO NOT RELEASE. 

Press quick-clips outward and remove. 

panel 

Panel Mount --
Installation Detai l 

quick-clips 

I 3. Electrical Connections 

Lt. Caution: Failure to fully open terminal jaws before removing wire may permanently damage instrument. 

I 
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Wiring Procedure 
1. Remove 0.5 - 0.625 in. (13-16 mm) of insulation from wire end. 
2. Press the orange termina l lever downward with a small screwdriver to open terminal jaws. 
3. Insert exposed (non-insulated} wire end in terminal hole until it bottoms out. 
4. Release orange terminal lever to secure wire in place. Gently pull on each wire to ensure a good connection . 

Wiring Removal Procedure 
1. Press the orange terminal lever downward with a small screwdriver to open terminal jaws. 
2. When fully open. remove wire from terminal. 

Terminals 3 and 4: Loop Power 
12-24 VDC ±10% system power 

and current loop output. 
Max. loop impedance: 

50 Q max. @ 12 V 
325 Q max. @ 18 V 
600 Q max. @ 24 V 

I Terminals 7-9: Flow sensor input 

4 System Pwr 
Loop -

3 System Pwr 
Loop+ 

2 AUX 
Power -

1 AUX 
Power+ 

I 
Terminals 1 and 2: AUXILIARY power 
Used only if the flow sensor requires more 
than 1.5 mA current. For Signet sensors 
this is limited to the fo llowing products: 

• 2000 • 2507 
• 2530 • 2535 
• 2540 if mfg. prior to Jan 1999 
• 7002 Vortex sensor 

page 2 of 8 
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c:::::a 

Q 6 Output - a 
c:::::a 

0 9 Sensr Gnd 
(SHIELD) 

c:::::ll 

a 0 8 Sensr IN 
(RED) 

c:::::a 

a 0 7 Sensr V+ 
(BLACK) Output+ 

r-- -- -- ------ ---- ---
lnternal open-collector ' 

output circuit 
s 15Q 

Output -

Output + 
' Isolation 
~ - - - - - - - - - - - - - - - - - - -· 

Terminals 5 and 6: Open-collector Output 
A transistor output, programmable (see CALIBRATE menu) as: 

• High or Low setpoint with adjustable hysteresis 
• Volumetric pulse 
• Frequency based on flow rate 
• May be disabled (Off) if not used. 

+GF+ SIGNET 8550-1 Flow Transmitter 
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3.1 System Power/Loop Connections 

Stand-alone application, no current loop used 

• See AUX POWER Note 

Transmitter 
Terminals 

System Pwr Loop -

System Pwr Loop + 

AUX Power ­

AUX Power+ 

Connection to a PLC/Recorder, separate supply 

PLC or Recorder 

Power 
Supply 

12-24 voe 

Connection to a PLC with built-in power supply 

Transmitter 
Terminals Loop Input 

4-20mA 

Transmitter 
Terminals 

PLC Terminals 

System Pwr Loop -

System Pwr Loop + 

AUXPower­

AUX Power+ 

Power 
Supply ---------1 + 12- 24 voe 

System Pwr Loop -

System Pwr Loop + 

AUX Power­

AUX Power+ 

Internal 
PLC Connection 

* See AUX POWER Note * See AUX POWER Note 

Example: Two transmitters connected to PLC/Recorder with separate power supply 

PLC or Recorder 

Channel 1 
4-20 mAin 

Transmitter 1 
Terminals 

Channel 2 
4-20 mAin 

Transmitter 2 
Terminals 

System Pwr Loop -

System Pwr Loop + 

AUX Power ­

AUX Power+ 

Auxiliary Power note: 

Power 
Supply 

.._ __ --4 + 12-24 voe 

AUXILIARY power is used only if the flow sensor requires more than 1.5 mA current. 
For Signet sensors this is limited to the following products: 

• 2000, 2507, 2530, 2535, 2540 if mfg. prior to Jan 1999, 7002 Vortex sensor 

3.2 Sensor Input Connections 

System Pwr Loop -

System Pwr Loop + 

AUXPower ­

AUXPower+ 

• See AUX POWER Note 

Transmitter 

Loop Input 
4-20mA 

Power 
Supply 

12-24 voe 

Wiring Tips: 

Do not route sensor cable in conduit containing AC power wiring. 
Electrical noise may interfere with sensor signal. 
Routing sensor cable in grounded metal conduit will help prevent 
electrical noise and mechanical damage. 

~~~s-2o_o _tt ._(6_1m_)~~-~ 
Seal cable entry points to prevent moisture damage. 
Only one wire should be inserted into a terminal. Splice double wires 
outside the terminal. 

SensrGnd 
(SHIELD) 

SensrlN 
(RED) 

SensrV+ 
(BLACK) 

TOr~na~s~ 
>==-
0 0 8 
~=-

0 0 7 

8550-1 Flow Transmitter 

No Aux Power Aux Power 
515/3-8510-XX 2000 
525 2507 
2100 2530 
251 7 2535 
2536/3-8512-XX 2540 {mfg prior to Jan 1999) 
2540/2541 7002 Vortex 
7000 Vortex 

+GF+ SIGNET 

Maximum cable length is 200 ft . for 515/8510-XX, 
525, 2517 and any sinusoidal flow signal. 

Transmitter 

s 1000 ft . (300 m) 

Maximum cable length is 1000 ft . for 2536/ 
8512-XX, 2540/2541, vortex, and any open 
collector flow signal. 
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3.3 Open Collector Output 
The Open collector output can be used as a switch that responds 
when the flow rate moves above or below a setpoint, or it can be 
used to generate a pulse that is relative to the flow volume or to 
the flow rate. 

Low 
Output triggers when the flow rate is less than the setpoint. 
The output will relax when the flow rate moves above the setpoint 
plus the hysteresis value . 

Process 

""'"";' t ------~ 
Low Setpoint - - - - - - - - - -

c 

High 
Output triggers when the flow rate is greater than the setpoint. 
The output will relax when the flow rate drops below the setpoint 
plus the hysteresis value . 

Relay energized C 
Relay relaxed I] 

Frequency 
Output is a pulse stream that is based on the input flow sensor 
signal. Set for 1 (input frequency = output frequency) . Set for 
even numbers (2, 4, 6, 8 . ... 254 maximum) to scale output 
frequency. 

Pulse 
Output is a pulse based on the volume of fluid that passes the 
sensor. Set any value from 0.0001 to 99999. 

The output may be disabled (Off) if not used. 

JIEW menu 

During normal operation, the ProcessPro displays the VIEW menu. 

Process 

High Setpoint l 
Hysteresis -

When using the CALIBRATE or OPTIONS menus, the ProcessPro will return to the VIEW menu if no activity 
occurs for 10 minutes. 
To select the item you want displayed , press the UP or DOWN arrow keys. The items will scroll in a 
continuous loop. Changing the display selection does not interrupt system operations. 
No key code is necessary to change display selection. 
Output settings cannot be edited from the VIEW menu. 

View Menu 
Display Description 

o. o GPM Monitor the flow rate and the resettable totalizer. Press the RIGHT ARROW 

page 4 of 8 

key to reset the totalizer. If the Reset is locked, you will need to enter the Key 
Total: 12345678 > Code first. Lock or Unlock the totalizer in the OPTIONS menu. This is the 

permanent View display. 

All of the displays below are temporary. After ten minutes the display will return to the permanent display. 

Perm: 12345678 

Gallons 

Loop Output: 

12.00 mA 

Last CAL: 

06-30-01 

Monitor the Permanent Totalizer value. 

Monitor the 4-20 mA Loop output. 

Monitor date for scheduled maintenance or date of last calibration . (See 
description in Calibrate Menu.) 

+GF+ SIGNET 8550-1 Flow Transmitter 
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ProcessPro Editing Procedure: 
Step 1. Press and hold ENTER key: 

• 2 seconds to select the CALIBRATE menu 
• 5 seconds to select the OPTIONS menu. 

Step 2. The Key Code is UP-UP-UP-DOWN keys in sequence. 
• After entering the Key Code, the display will show the first item in the selected menu. 

Step 3. Scroll menu with UP or DOWN arrow keys. 

Step 4. Press RIGHT ARROW key to select menu item to be edited. 
• The first display element will begin flashing . 

Step 5. Press UP or DOWN keys to edit the flashing element. 
• RIGHT ARROW key advances the flashing element. 

Step 6. Press ENTER key to save the new setting and return to Step 3. 

Notes on Step 1: Notes on Step 2: 
• The View Menu is normally displayed. 
• The CALIBRATE and OPTIONS menus require a KEY CODE. 

If no key is pressed for 5 minutes while display is showing "Enter 
Key Code", the display will return to the VIEW menu. 

[ CALl:BRATE1 ---- 1 
Ente r Kay Code 

VIEW 

-. -------
OPTIONS 

Notes on Steps 3 and 4: 
• Refer to pages 6 and 7 for complete listing of menu items and their use. 
· From the Step 3 display, pressing the UP and DOWN keys simultaneously will 
return the display to the VIEW menu. 
• If no key is pressed for 10 minutes, display will also return to the VIEW menu. 

aa cg 
• 

Step 3: Finished Editing? 
Press the UP and DOWN keys simultaneously after 
saving the last setting to return to normal operation . 

Notes on Steps 5 and 6: 
•All output functions remain active during editing. 
•Only the flashing element can be edited . 
• RIGHT ARROW key advances the flashing element in a continuous loop. 
· Edited value is effective immediately after pressing ENTER key. 

a 
/ ' , ' , ' 

> 

l: ;lCM unit;; j' 
GPM > 

I I 

First item in 
CALIBRATE menu 

II Step3 a 

Il l 

I 

output Setpnt: 
20.0 GPM > 

output Setpnt, 
~0. 00 al'IC l a ! OU~t Setpnt: ] 

l.o.oo GPK 

a Step4 

Step 5 

• If no key is pressed for 10 minutes unit will restore the last saved value and return to step 3. a 
• Step 6 (pressing ENTER key) always returns you to Step 3. 
• Repeat steps 3-6 until all editing is completed. 

Step 5: Made an Error? 
Press the UP and DOWN keys simultaneously 
while any element is flashing . This will recall the 
last saved value of the item being edited and 
return you to Step 3. 

8550-1 Flow Transmitter 

aa 
~ 

+GF+ SIGNET 

output setpnt: 
~0 .~£ Ql'll 

a 
output s.tpnt , 

i 9 .oo GPK 

Step 6 II 
l output ll"tpnt: J 

Saving 
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Calibrate Menu 

I 

Display 
(Factory settings shown) 

Flow Units: 

GPM 

Flow K-Factor: 

60 

Total Units: 

Gallons 

Total K-Factor 

60 

Loop Range: GPM 

000.00 --. 100.00 

OUtput Mode: 

Low 

Output Setpnt: 

10.0 GPM 

Output Hys: 

5.0 GPM 

OUtput Volume: 

100.00 Gallons 

Output PlsWdth: 

0.1 Seconds 

OUtput Freq.: 

Divide by 

Last CAL: 

6-30-01 
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> 

> 

> 

> 

> 

> 

> 

> 

> 

1 > 

Description 

The first three characters set the Flow Rate units of measure. They have no effect on 
calculations. They may be any alpha or numeric character, upper or lower case. 
The last character sets the Flow rate Timebase. Select S {seconds) , M {minutes), H {hours) 
or D {days) . 

This setting tells the transmitter how to convert the input frequency from the flow sensor into 
a flow rate. The K-factor is unique to the sensor model and to the pipe size and schedule . 
Refer to data in the sensor manual for the correct value. Limits : 0.0001 to 99999. (The 
K-factor cannot be set to 0) 

This setting identifies the Totalizer units. It has no effect on any calculation. It serves as a 
label only. Each character can be any alpha or numeric selection, upper or lower case. 

This settin9 tells the transmitter how to convert the input frequency from the flow sensor into 
a volumetric total. It also is used as the basis for the Open Collector pulse mode. 
The setting is usually the same as the Flow K-factor, or different by x10 or x100. Limits: 
0.0001 to 99999. (The K-factor cannot be set to 0) 

Select the minimum and maximum values for the 4-20 mA Current loop output. The 8550 
will allow any values from 0.0000 to 99999. 

Select the desired mode of operation for the Open Collector output. Options available are 
High, Low, volumetric Pulse, or Frequency. The signal may be disabled (Off) if not used . 

In Low or High Mode, the Open Collector output will be activated when the Flow rate 
reaches this value. Be sure to modify this setting if you change the Flow Units. 

The Open Collector output will be deactivated at Setpoint ± Hysteresis, depending on High 
or Low Setpoint selection. (See details on page 4.) 

In Pulse mode, the Open collector output will generate one pulse when this volume of flow 
passes the sensor. The measurement is based on the Total K-factor. The 8550 will allow 
any value from 0.0001 to 99999. 

In Pulse mode, this setting defines the duration of the Open Collector output pulse. The 
8550 allows any value from 0.1 seconds to 999.9 seconds. 

In Frequency mode, the Open Collector output will simulate the sensor frequency, divided 
by this setting . Set for 1 (input frequency = output frequency). Set for even numbers 
(2, 4, 6, 8 ... 254 maximum) to scale output frequency. 

Use this "note pad" to record important dates, such as annual recertification or scheduled 
maintenance. 

+GF+ SIGNET 8550-1 Flow Transmitter 
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Options Menu 

Display 
(Factory settings shown) 

Contrast: 

3 > 

Fl ow Dec imal 

** *** > 

Tota l Decimal 

** **** .** > 

Averagi ng: 

Off > 

Tot al Reset : 

Lock Off > 

Loop Adjust : 

4.00 mA > 

Loop Adjust: 

20.00 mA > 

Output Ac t ive : 

Low > 

Test Loop : 

> 

Test Output: 

> 

8550-1 Flow Transmitter 

Description 

Adjust the LCD contrast for best viewing. A setting of 1 is lower contrast, 5 is higher. 
Select lower contrast if the display is in warmer ambient surroundings. 

Set the decimal to the best resolution for your application. The display will automatically 
scale up to this restriction . 
Select•••••.,••••.•,***.**,**.*** or*.**** 

Set the totalizer decimal to the best resolution for your application. 
Select ******** ., *******. *, or******.** 

OFF provides the quickest output response to changes in flow. 
LOW averaging = 4 seconds, HIGH averaging = 8 seconds of input signal. 
Longer averaging produces more stable display and output response. 

Lock Off : No key code required to reset the resettable totalizer. 
Lock On : The Key Code must be entered to reset the resettable totalizer. 

Adjust the minimum and maximum. current output. The display value represents the 
precise current output. 
Adjustment limits: 
• 3.80 mA < 4.00 mA > 5.00 mA 
• 19.00 mA < 20.00 mA > 21 .00 mA 
Use this setting to match the system output to any external device. 

Active HIGH: This setting is used to tu rn a device (pump, valve) ON at the setpoint. 
Active LOW: This setting is used to turn a device OFF at the setpoint. 

Press UP or DOWN keys to manually order any output current value from 3.6 mA to 
21 .00 mA to test current loop output. 

Press UP or DOWN keys to manually toggle the state of open collector output. 
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Troubleshoot ing 

Display Condition 

' "- .. - - .. u 

I 
" Pulse Overrun" 

"Value must be more than O" 

Open Collector is always 
activated 

Ordering Information 

Mf r. Part No. Code 
3-8550-1 159 000 047 
3-8550-1P · 159 000 048 
3-8550-2 159 000 049 
3-8550-2P. 159 000 050 
3-8550-3 ' 159 000 051 
1-8550-3P 159 000 052 

Accessories 
Mfr. Part No. Code 
3-8050 159 000 184 
3-8051 159 000 187 
3-8050.395 159 000 186 
3-8050 .396 159 000 617 
3-0000 .596 159 000 641 
3-5000.598 198 840 225 
3-5000.399 198 840 224 
3-9000.392 159 000 368 
3-9000.392-1 159 000 839 
3-9000.392-2 159 000 841 
7300-7524 159 000 687 
7300-1524 159 000 688 
7300-3024 159 000 689 
7300-5024 159 000 690 
7300-1024 159 000 691 

+GF+ SIGNET 

Possible Causes Suggested Solutions 

Flow rate exceeds display capability • Increase Flow units time base 
• Move flow decimal one place to the right 

. Open Collector pulse rate exceeds . Increase Pulse volume setting 
maximum of 300 pulses per minute. . Decrease pulse width setting. . Pulse width set too wide. . Reduce system flow rate 

K-factors cannot be set to 0. Enter K-factor from 0.0001 to 99999 

. . Hysteresis value too large 
Defective transmitter 

Description 
Flow transmitter, Field mount 
Flow transmitter, Panel mount 

. Change the hysteresis value . Replace transmitter 

Flow transmitter, Field mount with relays 
Flow transmitter, Panel mount with relays 
Flow transmitter, Field mount with dual inpuUoutput 
f:low transmitter, Panel mount with dual inpuUoutput 

Description 
Universal mounting kit 
Flow Integral Mnt NPT 
Splashproof rear cover 
RC Filter kit (for relay use) 
Heavy duty wall mount bracket 
Surface Mount Bracket 
5 x 5 inch adapter plate for +GF+ SIGNET retrofit 
Liquid tight connector kit for rear cover (includes 3 connectors) 
Liquid tight connector kit, NPT (1 piece) 
Liquid tight connector kit, PG13.5 (1 piece) 
24 VDC Power Supply 7.5 W, 300mA 
24 VDC Power Supply 15 W, 600mA 
24 VDC Power Supply 30 W, 1.3 A 
24 VDC Power Supply 50 W, 2.1 A 
24 VDC Power Supply 100 W, 4.2 A 

, ignet Scientific Company, 3401 Aerojet Avenue, El Monte, CA 91731 -2882 U.S.A.• Tel. (626) 571-2770 • Fax (626) 573-2057 
For Worldwide Sales and Service, vis it our website: www.gfsignet.com • Or call (in the U.S.): (800) 854-4090 

GEORGE FISCHER +Gf+ Piping Systems 
3-8550.090-1 (G-4/03) English © Signet Scientific Company 2002 Printed in U.S.A. on Recycled Paper 



I +GF+ SIGNET Plastic Installation Fittings 

I PVC TEES SCH 80 · Fitting only Part no. Code Size l H i.d. 
PV8T005F 159 ()()() 527 0 .50 in . 3.75 3.6 .85 

I {cili · PV8T007F 159 000 529 0.75 in. 3.75 3.8 1.06 
PV8T010F 159 ()()() 531 1.00 in. 4.26 4 .0 1.33 
PV8T012F 159 ()()() 533 1.25 in. 4.36 4 .4 1.67 
PV8T015F 159 000 535 1.50 in. 4 .90 4 .6 l.91 

I 
1----L-I 

PVC TEES SCH 80 · With Pipe Port no. Code Si:ze l H o.d. 
PVBT005 159 000 526 0.50 in. 14 3.6 0 .840 

I PV8T007 159 000 528 0.75 in. 14 3.8 1.050 
PV8T010 159 000 530 1.00 in. 17 4 .0 1.315 
PV8T012 159 000 532 1.25 in. 20 4 .4 1.660 

I hdI 
PV8T015 159 000 534 1.50 in. 24 4.6 1.900 
PV8T020 198 801 415 2.00 in. 24 . 5 .0 2.375 
PV8T025 198 801 573 2.50 in. 24 5.4 2.875 

I PV8T030 198 801 416 3.00 in . 24 6 .0 3.500 
PV8T040 198 801 436 4 .00 in. 24 7 .0 4.500 

I 
art no. Size l H i.d. 

CPV8T005F 159 000 409 0 .50 in. 3.75 3.6 .85 

Icili CPV8T007F 159 ()()() 411 0.75 in. 3.75 3.8 1.06 

I 
CPVBTOlOF 159 000 413 1.00 in. 4.26 4 .0 1.33 
CPV8T012F 159 ()()() 415 1.25 in. 4 .36 4 .4 1.67' 
CPV8T015F 159 ()()() 417 1.50 in. 4.90 4 .6 1.91 

1----L-I 

I CPVC Tees SCH 80 · With Pipe Part no. Code Size L H o.d. 
CPV8T005 159 000 408 0 .50 in . 14 3.6 0 .840 
CPV8T007 159 ()()() 410 0.75 in. 14 3.8 1.050 

I CPV8T010 159 000 412 1.00 in . 17 4 .0 1.315 

f!nd CPV8T012 159 000 414 1.25 in. 20 4 .4 1.660 
CPV8T015 159 000 416 1.50 in. 24 4 .6 1.900 

I • Mounts on SCH 80 CPVC pipe 

I· PVC Glue-on Saddles Port no. Code Size L H d c 
PV8S020 159 000 637 2.00 in. 4 .00 5 .0 2.375 l .43 
PV8S025 159 000 638 2.50 in. 4.75 5 .4 2.875 1.43 

I 
PV8S030 198 150 577 3.00 in. 5 .00 6 .0 3.500 1.43 
PV8S040 198 150 578 4 .00 in. 5.00 7 .0 4 .500 1.43 
PV8S060 198 150 579 6.00 in. 5.00 l 0 .0 6 .625 2.25 

I 
PV8S080 159 000 639 8.00 in. 5.00 11 .5 8.625 2.25 

• Mounts on SCH 80 PVC pipe 

I 
• C - Clearance dimension 

Fiberglass Glue-on Tees Part no. Code Size l H i.d. 

16 
FPTOl 5 159 000 446 l .50 in. 5 .5 4.7 1.92 

I FPT020 159 000 447 2.00 in.7.7 8.0 2.375 

• PVDF insert - all sizes 

I • Mounts on fiberglass pipe 

-.thJeMt.com 135 

I 
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+Gf + SIGNET PVC/ CPVC TEE Fitting Instructions 
~AT~, .. · •• •1 1111111•11 • .. • 

"-~1)~' 1 1111111111 • 1 • 

~ C• AUTION! 
~ Improper pipe fitting installation may result in pressure fa:lure, personal injury, ond/or property domoge. 

'f: · • Always match fitt ing ond pipeline molerio ls. 

~-- ~ .. \ .. ~ • Always use piping cement designed for your specific filling and pipeline material. 
~~ • 

1. +GF+ SIGNET PVC/CPVC Tee Fittings 

PVC TEE Fittings, O.S - 1.S in. 
Filling Filling Fitt ing 
Number Size ~ 
PVBT005 0.5 in. Mole pipe ends 
PVBT007 0.75 in . Mole pipe ends 
PVBTO I 0 1 .0 in. Mole pipe ends 
PVBTO 12 1.25 in . Mole pipe ends 
PVBTO 15 I .5 in . Mole pipe ends 

Fitting 
Material 
PVC, SCH BO 
PVC, SCH BO 
PVC, SCH 80 
PVC. SCH BO 
PVC, SCH 80 

Add "F" for Female socket type fitting r.nustration Bl 

PVC TEE Fittings, 2 - 4 in. 
Filling Fitting Fitting Fitting 
Number Size ~ Material 
PVBT020 2.0 in. Mole pipe ends PVC, SCH 80 
PVBT025 2.5 in . Mole pipe ends PVC. SCH 80 
PVBT030 3.0 in. Mole pipe ends PVC. SCH 80 
PVBT040 4 .0 in. Mole pipe ends PVC, SCH BO 

~- - - ··· ·- · 
CPVC TEE Fittings, 0.5 - 1.5 in. 
Fitting Fitting Filling Fitting 
Number Size ~ Mote rial 
CPVBT005 0 .5 in . Mole pipe ends CPVC , SCH BO 
CPV8T007 0.75 in. Mole pipe ends CPVC, SCH BO 
CPV8T010 1.0 in . Mole pipe ends CPVC. SCH BO 
CPVBTOl 2 1.25 in. Mole pipe ends CPVC. SCH BO 
CPV8T015 1.5 in. Mole pipe ends CPVC, SCH BO 

Add "F" for Female socket type fitting (illustration Bl 

2. Recommended Fitting Location 

Male fitting 
Dimension "A" 
356mm114 in .) 
356mm114 in.I 
432mm1 17 in.) 
50B mm 120 in.) 
6 10mm124 in.) 

Male fitting 
Dimension "A" 
6 10 mm 124 in.) 
610 mm 124 in.I 
6 10 mm 124 in.I 
610 mm 124 in.I 

Male fi lling 
Dimension "A" 
356mm114 in .I 
356mm114 in.) 
432mm117 in .) 
508 mm 120 in.I 
610 mm 124 in.J 

Female fitting 
Dimension "B" 
95 mm 13.75 in.) 
95 mm J3 .75 in.) 
109 mm 14 .3 in.) 
JOB mm 14 .25 in .) 
119 mm 14.7 in.) 

Female filling 
Dimension "B" 
95 mm 13 .75 in .I 
95 mm 13.75 in .) 
109mm14.3 in .I 
lOB mm 14 .25 in .I 
119 mm 14.7 in .I 

FA 

ENGLISH 

~ 
A 

·d1;· 
~~ 

Alwoys locate the fitting in a spot where you have the longest upstream straight run . This o llows the flow profile plenty of time lo settle into the fully 
developed, turbulent range. Ind ustry standards usually require a minimum of 10 pipe diameters upstream and 5 pipe diameters downstream . 
Major obstructions that interrupt the flow such as pumps, va lves, etc . require considerably longer straight runs for the flow profile to recover. 
Careful selection of this location will pay off in optimum system performance. 

Flange Reducer Inlet ~ Outlet 

(II Iii ~ I 
10 xl.O. ~ 15x1.0. .1 l~Sx 1. 0iio l 

3. Fitting Direction 
Observe markings on fi tt ing for proper inlet orientation (some models): 

• Mole Tee fittings (All) : Always install longer pipe end painting 

upstream. 
• Female Tee fittings : Always place end marked "Inlet' upstream . 

Unmarked Tee fi ttings are bidirectional and can be insta lled in either 
direction . 

Flow 
Inlet 

Outlet 90° Elbow Inlet ~ 
[;I 11i I ,__ I ~ 

1-. 20 x 1.0. .1 I 5 x 1.0.._1 

Flow 
Outlet 
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4. Recommended Fitting Angles 

A) +GF+ SIGNET Flow Sensor Installations 
Vertical fitting mounting is recommended for best sensor performance. 
M ounl fitt ing at a maximum ang le of 45° when air bubbles are 
present. DO N OT mount fitt ing on bottom of the pipe when sediments 
.Jre present !see illuslralion Al. 

B) +G F+ SIG NET pH/ ORP Sensor Instal lations 
Vertical fitting mounting is recommended for best sensor performance . 
M ount fitting al a maximum angle of 30° . DO NOT mount fitting in 
excess of 30° !see illustration Bl . 

5. Fitting Installation 

+G F+ SIGNET Flow Sensors 
0° 

+G F+ SIGNET pH/ORP Sensors 
o• 

Follow plastic piping cement manufacturer's recommended preparation and gluing instructions. Avoid excess cement in fitting joints to prevent 
any part obstruction. 

6. Fitting Specifications 

OR YOUR SAFETY: Always confirm the chemical 
compatibility and the maximum pressure/temperature 

specifica tions for your lilting and sensor selection 
prior lo installation. Fai lure to do so may result in 

system damage and/or serious personal injury. Refer to 
maximum fitting pressure/ temperature g raph lrightl . 

Verify both fitt ing and sensor specifications !see sensor nia riuoll . 
Some fittings have much lower pressure/ temperature 
specifications than the flow sensors. Remember the overall system 
speci fications and limitations of your flow system depend on the 
lowest maximum roting of a ll components associated "wi th the 
system . N ever use a fitt ing and/ or sensor in an application 
w hich exceeds +GF+ SIGNET's published pressure/temperature 
specifications. 

+GF+ SIGNET 
Soles Offices: 

+Gf+ SIGNET PVC/CPVC Tee Fitting Maximum Pressure/Temperature Chart 

BAR PSI 

15 .5 225 

13.7 200 
~(- ~ 

12.0 175 
-. - i- • --. - , :, -

' ~ "-6 

10 .3 150 
' r~ ..,. ' . ·~· 

8.6 125 ;;I;.' \I\. 
~~ ·.;i~ 

6.9 100 
OS \ .. , . ."\ . 

5.2 75 
' : r\. .. 

1 
: j \ \. 

3.4 50 
: ! ) " ' '-

.,~ : i "' 
1.7 25 ' lft '\ 

: : ~ . 
0 0 

I 

0 25 50 75 100 125 150 175 200 225 °F 

-18 ·3 .4 10 24 38 52 66 79 9 3 107 °C 

USA George Fischer, Inc. , 2882 Dow Avenue, Tustin, CA 92780/ USA, Tel. (7 14) 73 1-8800, Fox (7 14) 73 1-620 1 · 
Switzerland Georg Fischer Rohrleitungssysteme AG, P.O. Box 67 1, CH-820 l SchaRhausen/Switzerlond, Tel. 052/ 63 1 11 l l , Fax 052 / 63 l 2830 
Singapore George Fischer Pte. Ltd ., 15 Kaki Bukil Rood 2, KB Warehouse Complex, Singapore 144 l , Tel. 65/ 7 47 061 l , Fax 65/ 7 47 0577 
Japan Kubota George Fischer, 2-47 Shikitsuhigashi, 1-Chome, Naniwo-Ku, Osaka, 556-9 l Japan, Tel. 8 16/ 64 8 2545, Fax 8 16/ 648 2565 
Chino Georg Fischer Ltd ., Rm 1503, Business Residence Bldg. of Asia Plaza, 2-3 Bldg. No. 5 th Gu Anzhenxili. Chaoyang Ou, Beij ing l 00029, 

P.R. China, Tel. 86/ 10 6443 0 577, Fax 86/ l 0 6443 0578 
\ustrolio George Fischer Pty. Ltd ., Suite 3, 4 1 Stamford Rood, Oakleigh, Victoria 3166, Australia , Tel. 61 / 3 9568 0966, Fax 61 / 3 9568 0988 

Signet Scientific Company, 3401 Aerojet Avenue, El Monte, CA 91731-2882 U.S.A., Tel. (626) 571 -2nO, Fox (626) 573-2057 * 
GEORGE FISCHER +GF+ Piping Systems 
PVST090- I / IA4/961. English © Signet Scientific Company 1996 Printed in U .S.A 
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Configuration Data 

Control & Output Mode 
Manual Control 
Speed (stroking frequency) and stroke length manually 
adjustable. 

PSI ar 
A17--------- 0.42 GPH (1.6 Vh)---140 psi (9.7 Bar) 
A 18---------0. 75 GPH (2.8 Vh) --- 80 psi (5.5 Bar) 

Manual Control / Extended Low Range 
Speed (stroking frequency) and stroke length manually 
adjustable. Minimum stroke rate less than 2 per minute 
for very low outputs. 
A34--------- 0.58 GPH (2.2 Vh)---250 psi(17.3 Bar) 
A37 --------- 0.42 GPH (1 .6 Vh) ---140 psi (9. 7 Bar) 
Instrument Responsive I Manual Control 
Manual adjustment features of Series A 1 plus switch 
conversion to external control for automatic systems. 
A74, A94 --0.58 GPH (2.2 Vh) --250 psi(17.3 Bar) 
A75, A95 --1.00 GPH (3.8 Vh) -- 110 psi (7 .6 Bar) 
A76, A96 -- 2.00 GPH (7.6 Vh) -- 50 psi (3.5 Bar) 
A77, A97 -- 0.42 GPH (1 .6 Vh) -- 140 psi (9.7 Bar) 
A78 ---··----- 0. 75 GPH (2.8 Vh) -- 80 psi (5.5 Bar) 

Volta e Code 
1 ------- 120 VAC, US Plug 
2 ------- 240 VAC, US Plug 
3 ------- 220-240 VAC, DIN Plug 
5 ------- 240-250 VAC, UK Plug 
6 ------- 240-250 VAC, Aust./NZ Plug 
7 ------- 220-240 VAC, Swiss Plug 

Li uld End 
See next page for complete liquid end 
specifications and selection. 

Specifications 
Strokes Per Stroke length 

Minute (Adjustable) Average 
(Adjustable) Recommended Input Power 

Serles Min Max Minimum @ MaxSoeed 

~74* 75* 1 100 20% 
76* 

A17, A77* 22 watts 
A18 A78* 1 100 30% 
A34 1 100 20% 
A37 1 100 30% 

~L.MI 
LIQUID METRONICS DIVISION 

MILTON ROY 
A unit ol Sundstr8nd Corpordon 

Shipping 
Weight 

10 lbs (4.55 kg) 

Senes A~ 

Electronic Metering Pumps 

* Dimensions shown are 
maximums for largest 
available Liquid End. 

Dimensions will vary 
depending on Liquid 
End selected. 

3.80' 
91.4mm 

8 Post Office Square 
Acton, MA 01720 USA 
TEL: (978) 263-9800 
FAX: (978) 264-9172 

http://www.lmipumps.com 

Replaces same of Rev. E 6/96 
1386.F 10/97 
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Configuration Data & Materials of Construction 

Drive Liquid Size 
Assembly End No. Code Head & Fittings 

350Sl1 0.5 Acrvlic/PGC '" 
A740 - 351Sl1 0.5 PGC '" /PGC '" 
A77 0- 352Sll 0.5 PVDF/PVDF 
A340- 353Sll 0.5 PVDF/PVDF 
A37 0 - 150FS 0.5 Acrvlic/PVDF 
A14 0- 155HV 0.5 Polvoroovlene 
A170- 155S** 0.5 Polvoroovlene 

156 0.5 Acrvlic/PP 
257 0.5 316 S.S. 

390Sll 0.9 Acrvlic/PGC '" 
A75 0- 391Sll 0.9 PGC '" /PGC '" 
.~ n n nnnnu nn n\'""'- ln\ · .... --
A150- 393Sll 0.9 PVDF/PVDF 
A18LJ- 297 0.9 316 S.S. 

85HV 0.9 Polvnronvlene 
86 0.9 Acrvlic/PP 
89 0.9 UHMW PE 
91FS 0.9 Acrvlic/PVDF 
92S** O.!l PVC 
94S** 0.9 PVC 
95S** O.Q Pnlvnrnn"IP.OP. 

360Sll 1.8 Acrvlic/PGC '" 
A76 0- 361Sll 1.8 PGC '" IPGC '" 
A16 0 - 362SI' 1.8 PVDF/PVDF 

363Sll 1.8 PVDF/PVDF 
277 1.8 316 S.S. 
62S* * 1.8 PVC/PVDF 
65S** 1.8 Polvoroovlene 
74S** 1.8 PVC 
75HV 1.8 Polvnronvlene 
76 1.8 Acrvlic/PP 
79 1.8 UHMW PE 

0 See tront page tor voltage code specitications. 

• • These Liquid Ends are available wtthout a 4-fV. 

To specify y,· NPT male, change ·r to 'P'. To specey black, UV 
resistant tubing. change T to 'II. To specey Bleed 4FV. change 
'S' lo 'B'. To specify 3FV, change 'S' to'T'. 

Output Information 

Materials of Construction 
Balls Llquifram* Check Valve 

Ceramic Fluorofilm- PGC •• /Polvnrel" 
Ceramic Fluorofilm- PGC •• /Polvorel" 
Ceramic Fluorofilm- PVDF/Polvorel" 
Ceramic Fluorofilm- PVDFIPTFE 

PTFE Fluorofilm- Hvoalon• 
316 S.S. Fluorofilm- PTFE 
Ceramic Fluorofilm- PTFE 
316 S.S. Fluorofilm- Hvoalon• 
316 S.S. Fluorofilm- 316 S.S. 

Ceramic Fluorofilm- PGC •• /Polvorel" 
Ceramic Fluorofilm- PGC •· /Polvorel" 
,. _ 

"' - -· ·-
Ceramic Fluorofilm- PVDF/PTFE 
316 S.S. Fluorofilm- 316 S.S. 
31 6 S.S. Fluorofilm- PTFE 
316 S.S. Fluorofilm- Hvoaion• 
Ceramic Hvoalon• Hvoalon• 

PTFE Hvnalon" Hvoalon" 
Ceramic Fluorofilm- PTFE 
Ceramic Fluorofilm- PTFE 
Ceramir. Fhmrofilm- PTFE 

Ceramic Fluornfilm- PGC •• /Polvorel" 
Ceramic Fluorofilm- PGC •• /Polvnrel" 
Ceramic Fluorofilm- PVDF/Polvorel" 
Ceramic Fluorofilm- PVDF/PTFE 
316 S.S. Fluorofilm- 316 S.S. 
Ceramic Fluorofilm- Polvorel" 
Ceramic Fluorofilm- PTFE 
Ceramic Fluoiofilm- PTFE 
316 S.S. Fluorofilm- PTFE 
316 S.S. Fluorofilm- Hvoalon" 
f:P.rnmic Hvoalon" Hvnolon8 

3fV Indicates that the pump Is equipped with an LMI Three 
Function Valve (pressure reliet, priming aid. ~ne drain). 

4fV Indicates that the pump Is equipped with an LMI Four Function 
Valve. This diaphragm type, anti- syhon/pressure reliet valve Is 
Installed on the pump head. It provides anti-syphon protection 
and aids In priming, even under pressure. 

Tubing & Connections 
Accessory Discharge Suction 

4FV PE .250' O.D. 
4FV PE .250' O.D. 
4FV PE .250' O.D. 
4FV PE .250' O.D. 
4FV PE .250' O.D. 

PE .5' O.D. Vinvl .938' O.D. 
4FV PE .250' O.D. 

PE .5' O.D. Vinvl .938' O.D . 
Pioe 114' NPT M 

4FV PE .375' O.D. 
4FV PE .375' O.D. 
'n nr" ......... .. n n 

4FV PE .375' O.D. 
Pioe 1/4' NPT M 

PE .5' O.D. Vinvl .938' O.D. 
PE .5' O.D. Vinvl .938' O.D. 

PE .5' O.D. Vinvl .5' O.D. 
4FV PE .375' O.D. Vinvl .375' O.D. 
4FV PE .375' O.D. 
4FV Pine 1/4' NPT M 
4FV PE .375' O.D. 

4FV PE .375' O.D. 
4FV PE .375' O.D. 
4FV PE .375' O.D. 
4FV PE .375' O.D .. 

Pioe 1/4' NPT M 
4FV PE .375' O.D . 
4FV PE .375' O.D. 
4FV Pine 1 /4' NPT M 

PE .5' O.D. Vinvl .938' O.D. 
PE .5' O.D. Vinvl .938' O.D. 

PE .5' 0 .0 . Vinvl 'i ' o.n 

Fluorotilm •• Is a copolymer ot PTFE and PFA. 
Polypret• is an elastomerlc PTFE copolymer. 

Polyprel is a registered trademark ot Liquid Metronics. Inc. 
Fluorotitm, Liquttram. PGC are trademar1<s ot Liquid Metronics, Inc. 
Hypalon is a registered trademark ot E. I. du Pont de Nemours 
& Co., Inc. 

Gallons per Hour Liters per Hour mLJcc per Minute mLJcc per Stroke Maiimum Injection 
Series Min Max Min Max Min Max Min Max Pressure 

A14, A34, A74*,A94* 0.001 0.58 0.004 2.2 0.07 37 0.07 0.37 250 psi (17.3 Bar) 
A15, A75* ,A95* 0.002 1.00 0.008 3.8 0.13 63 0.13 0.63 110 psi (7.6 Bar) 
A16, A76* , A96* 0.004 2.00 0.015 7.6 0.25 126 0.25 1.26 50 psi (3.5 Bar) 
A17, A37, A77*, A97* 0.001 0.42 0.005 1.6 0.08 26 0.08 0.26 140 psi (9.7 Bar) 
A18, A7B* 0.002 0.75 0.009 2.8 0.14 47 0.14 0.47 BO psi (5.5 Bar) 

* Minimum output is based on one stroke per minute. Minimum output can be reduced further in external mode. Series A9 pumps may be programmed for strokes per hour for lower outputs. 

© 1997 LMI Milton Roy - All Rights Reserved 
Printed in USA 
Specifications subject to change without notice. 
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_______ Specification Sheet 

GENERAL 
Chemical metering pumps shall be positive displacement, Li qui fram~ 
type pumps that are UL and CUL approved. Output volume shall 
be adjustable while pumps are in operation from zero to maximum 
capacity of: 

A17, A77, A97 - 0.42 GPH (1 .6 liters per hour) 
A14, A74, A94 - 0.58 GPH (2.2 liters per hour) 

A18, A78 - 0.75 GPH (2.8 liters per hour) 
A15,A75,A95 - 1.0GPH (3.81itersperhour) 
A16, A76, A96 - 2.0 GPH (7.6 liters per hour) 

Chemica l metering pumps shall be capable, without a hydrauli­
cally backed di aphragm, of injecting solutions against pressures 
up to : 

A14, A74, A94 - 250 psig (17.3 bar) 
A17, A77, A97 - 140 psig (9.7 bar) 
A15, A75,A95 - 110psig (7.6bar) 

A18,A78 - 80psig (5.5bar) 
A16, A76, A96 - 50 psig (3.5 bar) 

SERIESA1 
Adjustment shall be by means ofreadily accessible dial knobs, one for 
changing stroke length and the other for changing stroke frequency. 
Both knobs are to be located opposite the liquid handling end .. On-off 
switch shall be integral with frequency control, "off' position to be 
below lowest frequency setting. 

SERIESA7 
Control of Series A 7 metering pumps shall be selectable between 
internal and external pulsing by means of a swi tch integral with 
frequency control knob. "External" position to be below lowest 
internally paced frequency setting, Stroke length shall be adjustable by 
means ofreadily accessible dia l knob. When in external pulsed mode, 
Series A 7 units shall accept signals without the use of electrical timer 
or internal timer. 

SERIESA9 
Series A9 metering pumps shall have a clear liquid crystal display. 
Control sha ll be selectable between interna l and external pulsing by 

Notes: 

Series A . 

means of a tactile keypad. Internal stroke frequency shall be 
adjustable from I stroke per hour to 100 strokes per minute. 

Pressure capacity shall be keypad adjustable to reduce noise, 
vibration and wear. Metering pump shall be capable of dividing or 
multiplying pulse inputs from 1 to 999 or responding directly or 
inversely to a 4-20mA input signal. 

DRIVE 
The pump drive shall be totally enclosed with no exposed moving 
parts. Solid state electronic pulser shall be fully encapsulated and 
supplied with quick connect terminals at least 3/16" (4.75 mm) 
wide. Electronics shall be housed in chemical resistant enclosure at 
the rear of the pump for maximum protec tion aga inst chemical 
spi ll age. E lectrical power consumption shall not exceed 22 
watts per hour under full speed and maxi mum pressure condi­
tions. Pump weight shall not exceed 14 lbs (6.5 kg). 

AUTOMATIC PRESSURE RELIEF 
To e liminate need for pressure relief valve, Liquifram™ shall 
automatically stop pulsating when discharge pressure exceeds 
pump pressure rating by not more than 35%. 

MATERIAL 
Chemical metering pump housing shall be of chemically resistant 
glass fiber reinforced thermoplastic. All exposed fasteners shall be 
stainless steel. Chemical metering pump va lves shall be ball type, 
with ceramic balls'. Valve seat and seal ring shall be renewable by 
replacing the combination seat-seal ring2 or cartridge valve assem­
bly. Pump head shall be of transparent acrylic3 mate rial capable of 
resisting the pumped chemical. Fittings and connections at 
pump head sha ll be PVC'. 

CHECK VALVES AND TUBING 
A total of 16 ft (4.8 m) of polyethylene tubings shall be provided 
per pump complete with compression connections. A foot valve 
with integral one piece straine r shall be provided forthe suction line, 
and an injection check/back pressure6 valve with Yi'' NPT male 
connection for the injection point. The injection check valve shall 
incorporate a dilating ori fi ce which prohibits scale formation and 
accumulation of crystalline deposits. 

I. Type 316 sta inless steel or PTFE may be specified. 2. Hypalon"', PTFE or Polyprel '~ may be specified. 
3. PVDF, PVC, Polypropylene, or Type 316 stainless steel may be specified. 4. PVDF, Polypropylene, or Type 316 stainless steel may be specified. 
5. 6 ft. (1.8 m) of vinyl suction tubing may be specified in place of polyethy lene for the suction side onl y. 1/4" pipe .thread may be specified. 

-----"'="'" LMI 
MILTON ROY 

8 Post Office Square 
Acton, MA 01720 USA 

TEL: (978) 263-9800 
FAX: (978)264-9172 

http://www.lmipumps.com 

Replaces same of Rev. F 6/94 
1143. G 12/99 
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Instruction Manual 
Electronic Metering Pumps 

'A· CarefuUy reatl anti untlerstantl aU precautions A 
I A /Jefore installing or servicing any metering 

' . . . 

For file reference, please record the following data: 

Model No: 

Serial No: 

Installation Date: 

Installation Location: 

When ordering replacement parts for your LMI Metering 
Pump or Accessory, please include complete Model 
Number and Serial Number of your unit. 

~ LMI 
8 Post Office Square 

Acton, MA 01720 USA 
TEL: (978) 263-9800 
FAX: (978) 264-9172 
www.lmipumps.com MILTON ROY 

·~ .. 11 
! ' -

Replaces same of Rev. M 8/00 
1615.N 6/01 
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1.0 

1.1 

4 

Introduction 

LMI is the world's most versati le 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 particular attention 
to warnings and precautions. Always follow good safety 
procedures, including the use of proper clothing, eye and face 
protection. 

This manual is for Series A, B, C, E, JS , and P pumps. 

Spare Parts 

LMI recommends replacing the elastomeric components of the 
pump on an annual basis. RPM Pro Pacs™ and spare part kits are 
available from your local LMI Master Stocking Distributor. 
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Example: 

Your pump consists of two main components: 

1. The Drive Assembly; and 

2. The Liquid Handling Assembly. 

A 151 
Drive -

+ 

3 9 2 SI 
Liquid Handling 

Assembly 
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2.0 Unpacking Check List 

6 

Your carton will contain many or all of the following items. 
Please notify the carrier immediately if there are any signs of 
damage to the pump or its parts. 

Please refer to the enclosed Instruction Supplement for an 
illustration and electrical diagram of your complete pump. 

Metering Pump 

Tubing 
Depending on the model, your carton 
may contain 0, I, 2 or 3 rolls of tubing. 
Your carton may contain a roll of clear 
vinyl tubing; this is for connection to 
the SUCTION SIDE OF THE PUMP 
HEAD ONLY. 

Foot Valve 

=-

Ceramic Foot Valve Weight 
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Injection Check 
Valve 

- Instruction Supplama n 

1~ 

Instruction Supplement 

r-------------, 

MUL Tl-FUNCTION Valve 
and Tubing 

* Your carton may or may not contain 
a 3-FV,4-FV,orbleed4-FVaccessory. 

L------ - -----..J 

7 
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3.0 

8 

Pre-Installation Instructions 

The following precautions should be taken when working with 
LMI metering pumps. Please read this section carefully prior to 
installation. 

Precautions 

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 

All LMI pumps are pre-primed with water when shipped from the 
factory . If your solution is not compatible with water, disassemble 
the Pump Head Assembly. Thoroughly dry the pump head, 
valves, seal rings, balls andLiquifram™(diaphragm). Reassemble 
head assembly tightening screws in a crisscross pattern . Refill the 
pump head with the solution to be pumped before priming the 
pump. (This will aid in priming.) 

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. LMI pumps are tested by NSF for use 
on muriatic acid and sodium hypochlorite. Always refer to the 
solution supplier and the LMI Chemical Resistance Chart for 
compatibility of your specific LMI metering pump. Contact your 
local LMI distributor for further information. 
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Tubing Connections 

Inlet and outlet tubing or pipe sizes must not be reduced. Make 
certain that all tubing is SECURELY A TI ACHED to fittings 
prior to start-up (see Section 4.3, Tubing Connections). ALWAYS 
use LMI supplied tubing with your pump, as the tubing is 
specifically designed for use with the pump fittings . It is 
recommended that all tubing be shielded to prevent possible 
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 tum 
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 0-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. 

Plumbing 

Always adhere to your local plumbing codes and requirements. 
Be sure installation does not constitute a cross connection. Check 
local plumbing codes for guidelines. LMI is not responsible for 
improper installations. 

Back Pressure/Anti-Syphon Valve 

If you are pumping downhill or into low or no system pressure, 
a back pressure/anti-syphon device such as LMI's Four Function 
Valve should be installed to prevent overpumping or syphoning. 
Contact your LMJ distributor for furthur information. 

9 
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4.0 

4.1 

4.2 

10 

Electrical Connections 

To reduce the risk of electrical shock, the metering pump must be 
plugged into 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 
LMI 

Pump 

INCORRECT 

To 
LMI 

CORRECT 

Installation 

Pump Location and Installation 

Locate pump in an area convenient to solution tank and electrical 
supply. 

The pump should be accessible for routine maintenance, and 
should not be subjected to ambient temperatures above 122°F 
(50°C). If the pump will be exposed to direct sun light, LMI black, 
UV resistant tubing should be installed. 

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(l .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. 
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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 recommended 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. 

When pumping downhill or into low or no pressure system, a 
back pressure/anti-syphon device should be installed to prevent 
overpumping or syphoning. 

Although popular for all solutions, LMI recommends flooded 
suction installations for all high-viscosity fluid applications. 

INCORRECT 
Avoid this type of false Oooded suction. 

Polymer 
Polyelectrol 

Drum 

Vent 

CORRECT 

Injection 
Check Valve 

LMI 
35 Gallon 
Solution 

Tank 

CORRECT 

lnjecti1n Check 
Valve 

II 
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4.2.2 

LMI Pump 
Front Mount 

Suction Lift - Wall Bracket Mount 

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 changing of 
solution tanks or drums. 

Injection 
Check Valve 

Solution 
Tank 

Tee 

Pressure 
Line 

LMI Pump 
Rear Mount 

2.0 in. (50 mm) 
Space for Sediment 

Accumulation 

12 
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4.2.3 

Pressure 
Line 

Foot 
Valve 

Suction Lift - Tank Mount 

The pump 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-gallon tank (part no. 27400), and 50-gallon tank 
(part no. 26350) have molded recesses for pump mounting. 

Tee 

Injection 
Check Valve 

LMI Pump 

LMI 
50 Gallon 
Solution 

Tank 

Ceramic 
Weight 

2.0 in. (50 mm) 
Space for 
Sediment 

Accumulation 

Foot 
Valve 

LMI 
Pump 

2.0 in . (50 mm) 
Space for 
Sediment 

Accumulation 

13 
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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 available for securing the 
pump to a shelf. 

Flow 
<>= ~-=--=-~=ll===~a ~low 

Injection Check 
Valve 

Anti-Syphon 
Pressure Relief 

Valve 
(Optional Accessory) 

Solution 
Drum 

LMI Pump 

2.0 in. (50 mm) 
Space for 
Sediment 

Accumulation 
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Tubing Connections 

A. Use only LMI tubing. 

B. DO NOT USE CLEAR YINYL TUBING ON THE 
DISCHARGESmE OF TDEPl/MP. The pressure created 
by the pump can rupture vinyl tubing. 

C. Before installation, all tubing must be cut with a clean square 
end. 

D. Valve and head connections from the factory are capped or 
plugged to retain pre-prime water. Remove and discard 
these caps or plugs before connecting tubing. 

DONOTUSEPLIERSORPIPE WRENCH ON COUPLING 
NUTS OR FIITINGS. 

Tubing Connection 
1/4" O.D. (.250") Tubing 

Ferrule'-.. 

1/4" OD Tubing 

Coupling Nut 

{ 

Bottom Tubing 
in Fitting. 
Push and hold 
tubing down 
while tightening 
coupling nut. 

Tubing Connection 
1/2" O.D. (.5j Tubing 

1/2" OD Tubing 

Coupling Nut 

Clamp Ring 

Force tubing r completely over 
Nozzle entire nozzle. 

l Push and hold 
Fitting tubing down 

while tightening 
coupling nut. 

Tubing Connection 
3/8" O.D. (.375j Tubing 

Force tubing 
completely 
over entire 
nozzle into 
groove. 
Push and hold 
tubing down 
while tightening 
coupling nut. 

3/B"OD 
Tubing 

Coupling 
Nut 

Clamp 
Ring 

Nozzle 

Fitting 
Groove 

Pipe Thread Connection 
1/4" or 1/2" NPT 

NPTPipe 
Connection 

Apply Teflone 
tape here. 
(Customer supplied 
pipe connections) 

15 
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4.4 

4.4.1 

4.4.2 
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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 is not equipped with a multi-function valve 
and 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) 

1. Pressure Relief 

If the discharge line is over pressurized, the valve opens 
sending solution back to the supply tank. 

2. Line Depressurization 

Opening the relief knob provides line drain back to the 
supply tank. 

3. Priming 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 discharge line is over pressurized, the valve opens 
sending solution back to the supply tank. 

2. Line Depressurization 

Opening the relief knob provides line drain back to the 
supply tank. 

3. Anti-Syphon 

Prevents syphoning when pumping solution downhill or 
into a vacuum. 

4. Back Pressure 

Supplies approximately 25 psi back pressure to prevent 
overpumping when little or no system back pressure is 
present. 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

4.4.3 Bleed Four Function Valve (Bleed 4-FV) 

1. Line Depressurization 

Opening the relief port provides line drain back to the supply 
tank. 

2. Anti-Syphon 

Prevents syphoning when pumping solution downhill or 
into a vacuum. 

3. Back Pressure 

Supplies approximately 25 psi back pressure to prevent 
overpumping when little or no system back pressure is 
present. 

4. Bleed Function 

Manually adjusted valve provides continuous bleed of 
entrapped vapors from Sodium Hypochlorite or Hydrogen 
Peroxide. 

DO NOT submerge 
return line in solution 

Flow ·==-- ~-..__ c€-f- Flow 

Tank 

LMI 4-FV (Accessory)­
Prevents syphoning 
when pumping into 
suction side of 
recirculating pump 
(Vacuum) 

LMI 4-FV 
(Accessory) 
Prevents over 
pumping and 
syphoning 
when pumping 
downhill 
into low or 
no pressure 

Injection Check Valve 

0-- To Injection Point 

Typical 4-FV Installation 

Recirculating 
Pump 

Tank 

17 
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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 118 - 1/4 tum may be 
necessary to prevent leakage. 

114" O.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. 

Tllis refllm line Ill/Jing must /Je secured to ensure pumped 
solution wiU safely refllrn to supply tanA:. 

1/4" Tubing 

Connector 

To 
Solution Tank 

or Drum 

Bottom Tubing 
in Fitting 

Push and hold while 
tightening connector. 

Discharge 

To 
Pump 
Head 

Multi-Function Valve Tubing Connection 

4.6 Foot Valve/Suction Tubing Installation 

18 

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. Position 
approximately 2 inches (50 mm) off the bottom if the tank or 
drum contains sediment. 
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Pump models equipped with high-viscosity liquid ends are 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 valve in a 
vertical position . 

1. Attach the foot valve to one end of the suction tubing (see 
Tubing Connections, Section 4.3). 

2. Slide the ceramic weight over the tubing end until it contacts 
the top of the foot valve coupling nut. 

3. 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 ill ustration). Connect 
the other end of the tubing to the suction side of the pump head 
(bottom side) (see Tubing Connections, Section 4.3). 

Foot Valve 

LMI 
Pump 

Tilted Sideways WILL NOT PRIME 

INCORRECT 

2.0 in . (50 mm) 

LMI 
Pump 

for Sediment Accumulation 

CORRECT 

Proper Foot Valve Position 

Use Ceramic 
Weight 

Foot Valve 
Must Remain 

Vertical 

19 
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4.7 Injection Check Valve and 
Discharge Tubing Installation 

20 

The Injection Check Valve prevents backflow from a treated 
line. Connect the Injection Check Valve to your "DISCHARGE" 
(outlet) line. Any size NPTF fitting or pipe tee with a 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 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 

/

/ij"///////. Section 
/' ///. 

1/,­
~ f ;;, 

~ .!:::,. ~ 
~ lill :j 

1" Pipe Tee _/ :.---------- CORRECT /,--//. , ~ /, ~ I' !< Use Tenon ////~// 40" 

Reducing Bushing / ~Tape here on ~- Variation 
1" to 1/2" NPT ~ / Pipe threads only Acceptable 

(Customer Supplied~ 

Injection Do NOT use Injection 
Check Valve 11 Tenon tape 11 Check Valve A On machined A 

V Threads V 
Flow Flow 

Typical Injection Check Valve Installations 
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5.0 Liquid End 
Parts List 

I 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 

Flapper valve 
Injection check valve body 
Injection check valve spnng 
Check valve ball 
Seal ring 
Cartridge valve 
Cartridge valve o-ring 
Cartridge valve washer 
Valve seat 
Clamp ring 
Ferrule 
Clamp sleeve 
Tubing adapter 
Coupling nut 
Discharge tubing 
Valve housing 
Multi-function valve 
High-viscosity spring 
Liquifram 
Pump head 
Pump head screw 
Suction tubing 
Foot valve seat 
Foot valve screen 
High-viscosity valve seat 
H.V. tubing clamp 
H.V. suction tubing 
H.V. Tubing x 112 NPT connector 
Injection check valve assembly 
Discharge valve assembly 
Suction valve 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 0-Ring B/4-FV 
Large 0-Ring B/4-FV 

3 

NOTE: This illustration 
is a visual representation 
of all LE components. 
Liquid ends will no! 
include all parts shown. 
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6.0 Start-up and Adjustment 

a.) The pump is normally se(fpriming if suction lifi is 5 fl (l.5m) 
or less and the steps below are .followed. 

b.) Pumps are shipped .from the factory with water in the pump 
head to aid in priming. 

6.1 Output Adjustment Controls 

22 

Manual series pump controls are not equipped with pressure con­
trol 

Pressure Control Adjustment (if eguipped): Pressure control 
provides the adjustment of the pump's pressure capabi lity and 
power consumption, reducing heat, pipe shock and pulsation 
while increasing pump life. See Section 7.0 after priming for 
proper adjustment settings. 

l . Speed Adjustment (Upper Knob) (if eguipped): Speed control 
provides adjustment of the percent of maximum strokes per 
minute. Turning this knob clockwise increases stroke frequency 
(speed). 

3. Stroke Ad justment (Lower Knob): Stroke control provides 
adjustment of the percent maximum of solution discharged 
during each pump actuation. Turning this knob clockwise 
() increases solution displacement. 

A 7 11nd P 7 Only: When operating the pump ti1 external mode, the 
speed control knob should be turned ji.t!ly counter-clockwise n . 

A34 and A37 Only: Pump comes equipped with a range selector 
switch which provides high or low sp eed ac(justment. The high 
setting provides speed adjustments between 8 and JOO strokes p er 
minute. The low setting provides accurate speed adjustments be­
tween J and 12.5 strokes per minute far applications requiring 
in.frequent stroking. 
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6.2 Start-Up/Priming for Pump Supplied 
with Multi-Function Valve 

Rem/ tllis e11tire seclio11 co111p/etely /Jefore proceetlillg. 

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%. 

!f the pump is equipped with pressure control, turn folly clock­
wise.() 

3. 1/4 tum open the relief side (black knob) of the multi­
function valve. 

3A. (Bleed 4FV only) With screwdriver rotate bleed adjustment 
screw counter-clockwise n. 2 full turns. When solution 
begins to flow through translucent bleed return tubing, the 
pump is primed. Stop pump. 

4. The suction tubing should begin to fi ll 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 tum 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 let pump inject solution into the discharge 
line. 

b. Close the bleed adjustment screw by rotating it clockwise 
() with a screwdriver. 

c. Now adjust the pump stroke length and/or speed 
(frequency) to a range approximately 25% higher than 
you wou ld normally want for the process. 

d. Slowly rotate bleed adjustment screw counter-clockwise 
n. unti l just a small amount of solution begins to trickle 

23 



I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

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 
locking in the pump head. 

7. Proceed to output adjustment, Section 6.4. 

ff the pump does not se!f-prime, remove the multifanction valve 
on the discharge side o.f 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/priming steps. 

6.3 Start-Up/Priming without Multi-Function Valve A. item/ /AU Mtin sect/oa coMp/efely llefan ~ff. 

24 

When all precautionary steps have been taken, the pump is 
mounted, and the tubing is securely attached, you may now prime 
the pump. 

1. Plug in or switch on the pump. 

2. While the pump is running, set the speed knob at 80% and the 
stroke knob at I 00%. 

!/the pump is equipped with pressure control, turn.fully clock­
wise n. 

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 
discharge side, SHUT THE PUMP OFF. (If pump is not 
equipped with an on/off switch, di sconnect the power cord). 

S. The pump is now primed. 
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6. Proceed to output adjustment, Section 6.4. 

!f the pump does not seff-prime, remove the fitting on the dis­
charge side o.f the pump head .Remove the ball and pour water 
or solution into the port unttl the head is filled .Replace valve, 
then fallow start up/priming steps. 

6.4 Output Adjustment 

Once the pump has been primed, an appropriate output adjustment 
MUST be made. Pump output should be calcu lated and 
adjustments made accordingly. 

6.5 Total Pump Output 

Calculate the total output of the pump as follows: 

PUMP OUTPUT = MAX PUMP OUTPUT x % SPEED x % STROKE 

Example: A1Sl -392SI 

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: 

24.0 x 0.60 x 0.70 = 10.08 GPD (gallons per day) . Divide by 24 
(hours in one day) to calculate in gall ons per hour. 

(/pump is not equipped with speed adjustment, calculate by 
Max PlllllJJ 0111p111 x" Stroke 011/y. 

25 
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7.0 Methods of Externally Triggering 

26 

L 

120V 
or 

220 - 240V 
50 - 60 Hz 

Method of Triggering LMI Pump 
Through 4-Pin Connector 

Switch Closure co Switch closing 
triggers pump 

+ 

( 

< 

PIN 

Optional 
Low Level 

Sensor 
Part No. 29190 

~ 
or 

Remote 
StarVStop 
_/ _ 

Stop (Open) 

2 Start (Closed) 

2. NPN Transistor 

~) White : Base goes high 
to trigge r pump 2 

Black 

+ : 3, PNP Transistor -{:) Wh11e 
Base goes low 
to trigger pump 2 

Black r-----, 

4, 
Opto ~~ 2 

Isolator L - - - - _J Black 

S witch or transistors must be capable o/ 
s witching /5f/ DC at 2 mtlliamperes. Mini­
mum time tiz low impeda11ce state (ON) is 50 
m1lliseco11ds. M1i11mum time 1iz high 1mped­
a11ce state (OF.F) is J 00 n11lliseco11ds. 1@4 00 

2 0 0 3 
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or Pacing A7, 87, C7 and P7 Pumps 

120V 
or o 

220 - 240 v 
50-60Hz 

RFP Flowmeter 

26006 Pulse 
Transmitter 

DPC- 40 

0 

MICROPACE" 
ND CONVERTER 

M'-1 00 

MICROPACE" 
4 DIGIT DIVIDER 

MP-400 

MICROPACE" 
4 DIGIT MULTIPLIER 

MP-500M 

Higher Frequency Pulses 
111111111111111 

Lower Frequency Pulses 

ct 

4 
4-20 milliamp DC 

.. 4-20 milliamp DC 

Higher Frequency Pulses 
111111111111111 

Lower Frequency Pulses ........ 

Programmable 
Divider 

27 
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8.0 Calibration 

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 in 
normal service (i.e., including factors such as injection 
pressure, fluid viscosity, and suction lift). 

l . Place the Foot Valve in a graduated container with a volume 
of I 000 ml or more. 

3. Plug in and switch pump to Internal Mode. Pump until all the 
air is exhausted from the suction line and head. 

4. Tum the pump off. Refill graduated container to a level 
starting point. 

(,(pump is equipped with pressure control, see Section 8.1 be­
fore proceeding 

5. Using a stopwatch or timer, tum the pump on fora measured 
amount of time (50 pump strokes minimum). The longer the 
time period, the more confident you can be of the results. Be 
sure to count the number of strokes during the calibration 
period when making comparisons . 

6. Tum 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.). 

7. If the output is too low or too great, adjust speed and or 
stroke, estimating required correction and repeat steps 1-7. 
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Pressure Control 

Suction 
Litt 

kt 
I 

Graduate 
1000 ml Min. 

Foot 
Valve 

Adjust Pressure Control: While unit is running, tum Pressure 
Control Potentiometer slowly counter-clockwise n until unit 
just begins to stall. From this stall point, now turn Pressure 
Control Potentiometer clockwise () halfway between the stall 
point and maximum setting. Thjs is the optimum pressure 
control setting for your application. 

Increase setting if back pressure is increased Ac(justingpressure 
control decreases pressure rating of pump. 

Bar Pressure Control 
6 
5 

4 

3 

2 

Adjust pressure control to r educe heat, shock, 
and pulsations; and to prolong pump life. 

psi 

80 

60 

40 

20 

29 
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8.2 Calibration Procedure - On-Site 
Volumetric Calibration in External Mode 

1. Since pump 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 output per stroke may be calibrated. 

2. With pump primed and discharge tubing connected to the 
injection point as it would be in normal service, place Foot 
Valve Assembly in a graduated container with a volume of 
I 000 ml or more. 

3. Switch pump to Internal mode with Speed Knob set at I 00 
until air is exhausted from suction line and pump head. 

4. Adjust Pressure Control (if desired) - See Section 8.1. 

S. Switch pump OFF and note solution level in graduated 
container. Refill graduate to a starting point. 

6. Switch pump ON and count the number of strokes for 
exactly one minute, then switch pump OFF. 

7 . Note volume pumped during the calibration period of one 
minute. Divide into this the number of strokes to determine 
the volume of solution pumped per stroke. 

Example: 500 ml in I 00 strokes = 5.0 ml per stroke. 

Multiply this by your expected stroke rate per mjnute, per hour 
or per day and compare with desired output requirements. 

8. Adjust Stroke Length Knob (lower knob) to your best 
estimate of required correction and repeat calibration 
procedure. 

9.0 Spare Parts Replacement 
Routine Maintenance 

9.1 Depressurizing the Discharge Line 
(For Pumps Equipped with a 3-FV or a 4-FV only) 

~ AL'f''!YS-:_r P"":;""'. d_,,,U.g,~ Mk{,/, saf"Y, g-a ~ 11n11 g1oves wnen p er_,ormrng any 11111rnten11nce or reptacemenl 
on y our pump. 
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Read steps .I and 2 /Jelow /Jefore proceeding. 

1. Be sure the Injection Check Valve is properly installed and 
is operating. lfa shut off valve has been installed downstream 
of the Injection Valve, it should be closed. 

Be s11re yo11r relief Ill/Jing is co1111ecled lo y o11r 11111/li-;f1111clio11 
Wllve and r11ns /Jack to yo11r so/111io11 dr11111 or "111k. 

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 Liquifram ~ (Diaphragm) Replacement 

ALWAYS wear protective clodti11g, face sltield, safety gklsses 
1111d gloves wit en working 11ear or performillg 1111y "'6illte11a11ce 
or replacement 011 yo11r p11111p. See MSDS illfar11Udio11 from 
so/111io11 s11pplier far mldilio11al preca111io11S. 

LMI metering 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 
assemblies and the injection check valve spring. LMI recommends 
replacing these parts at least once a year; however, 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 containing these parts may be 
obtained from your local distributor. 

Replacing the Liquifram ~ : 

1. Carefully depressurize, 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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!f the liqwd ca1111ot 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 i11 water or 
other neutralizing solution. 

2. Start the pump. While running, set the stroke knob to zero 
and tum the pump off. 

See Section J 0. 0 far proper zero 

3. With the unit off, unscrew the Liquifram"" by carefully 
grasping the outer edge and turning it counter-clockwise 
n. Discard old Liquifram"". Remove the Liquifram"" disk if 
so equipped (located behind the Liquifram"") and check that 
the size code matches the size code on the replacement 
Liquifram™ (see illustration). 

4 . Reinstall the disk so the alignment pin on the disk (if 
present) seats in the recessed hole in the EPU. 

A. Becor'!folnottoscM/cltkeT'!/lmt" faaoflMnewliq•iftom'". 
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For Series B, C, & E For Series A, J, & P 

Spacer Llquifram •• 

NOTE: 

Size Code Marking 

ecessed 
Hole 

Size code markings for pumps 
supplied with 6.0 Llquiframs ~ 
(diaphragms) should be referenced 
to the 6.0 Black Adapter, not the 

Spacer 

3.0 Spacer 

S. Start the pump and tum the stroke knob to the setting 
indicated on the fo llowing 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 n until the center begins to 
buckJe inwards. Stop the pump. 
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Liquifram TM Stroke Setting Chart 

Pump Series Stroke Knob Setting 

All A, B, J, P, Z Series 
C10, C11, C12, C70, C71, C72, C76, 90% 
C90, C91,C92, E70, E71 , E72 

All LSeries 85% 

C78 50% 

C13, C14, C73, C74, C77, 
C93, C94, E73, E74 70% 

All M Series 100% * 

* Liquifram- on M Series pumps only, must be bottomed completely {turned 
all the way in) . Do Not Use Straight Edge. 

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 illustration 
below). 

STRAIGHT EDGE 

LMI SPACER 

INCORRECT CORRECT INCORRECT 

(Liquifram"' is flush with spacer and straight edge.) 

7. Once the Liqui fram"' is properly positioned, remount the 
pump head to the spacer using the four (4) screws. Tighten 
in a cri ss-cross pattern . After one week of operation, recheck 
the screws and tighten if necessary. 

33 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

9.3 

34 

Cartridge Valves, Seal RingsNalve Balls and 
Injection Check Valve Spring Replacement 

AL 1Y A YS Wt!tlr protective c/otlling, face sltield, safety gklsses 
mu/ gloves wllen worA:btg 011 or p erfor111ing 1111y 111ai11te11a11ce or 
rep/oce111enl 011 y our pu111p. See MSDS illfar111alio11 fro111 
solution supplier far mlditio11fll precautions. 

l. Refer to the LMI Metering Pump Price List for the proper 
Spare Parts Kit or RPM Pro Pac"' kit number or contact your 
local LMI stocking distributor. 

2. Carefully depressurize and disconnect the discharge line 
(see Section 9.1 in this manual). P lace the Foot Valve into a 
container of water or other neutralizing solution. Tum the 
pump on to flush the head assembly. Once the pump has 
been 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 out and 
continue 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 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. 

3. Carefully disconnect one tubing connection and fitting at a 
time, then remove and replace the worn valve. 

If necessary, carefully loosen stuck valves by prying side to 
side using a small screwdriver through the center hole of the 
valve. 

4. Install new check valves in each location. 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

IMPORTANT: Note correct orie11/ation o.f each check valve. 

S. Install the new spring in the Injection Check Valve . 

.Depressurize 11111/ tlmm pipeline (or irolllle LC Y. point using 
Wll11es) so dull LC Y. ell/I safely /Je tlisasse1116/etl. 

10.0 Checking Pump for Proper Zero Position 
(Stroke Knob) 

1. With pump running, tum stroke knob counter-clockwise() 
toward zero or end of black or red band on dial. 

2. LISTEN to the clicking as the pump is running. The pump 
should operate quietly at the zero position (no clicking). 

3. If the pump continues to click at zero or stops clicking before 
zero is reached, the pump zero must be reset (see Section 
I 0.1 or 10.2). 

10.1 Type I - Push on Knob 
Re-Zero ing and Stroke Knob 
Disassembly and Assembly 

1. Remove stroke knob from the pump by grasping the knob 
firmly and pulling it toward you. 

2. Pry off the yellow cap. 

3 . Place the knob on a flat surface. 

4 . Using needle-nose pliers, squeeze the inner section together 
while lifting the outer section up. 

S. Push the inner section back onto the "D" shaped stroke shaft. 

6 . With the pump running, zero the pump by turning the inner 
section of the knob counter-clockwise n until the pump 
stops clicking. 
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7. 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. 

8. Push down on the outer section (a snap sound indicates parts 
are locked together). 

9. Replace the yellow cap over the outer section of the knob, 
aligning the tabs on the cap with the slots inside the knob. 

KnobBase _/ 

Stroke Knob Assembly (Type I) 

s 
T 
R 
0 
K 
E 

s 
T 
R 
0 
K 
E 

s 
T 
R 
0 
K 
E 
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10.2 Type II Collet Knob 
Re-Zeroing and Stroke Knob 
Disassembly and Assembly 

1. Remove Yellow Cap. 

2. Hold knob with soft jaw pliers. 

3. Disconnect knob by loosening 5116" (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 
tum the stroke shaft counter-clockwise n until the pump 
just stops clicking. 

6. Pump is now zeroed. 

7. Position knob at zero, or the end of the low range band, and 
tighten 5/16" (8 mm) collet nut. 

8. Replace yellow cap. 
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I 11.0 Troubleshooting 

I 
PROBLEM POSSIBLE CAUSE 

I Pump Will Not Prime 1. Pump not turned on or plugged in. 

2. Output dials not set properly. 

3 . Foot Valve not in vertical position on 
bottom of tank. I 

4. Pump suction lift too high. 

5 . Suction tubing is curved or coiled in 
I 

tank. 

I 6. Fittings are over tightened. 

I 
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. 
I 

2. Foot Valve is not in a vertical position on 
the bottom of the tank. I 

3 . Pump suction lift is too high. 

I 4 . Suction tubing is curved or coiled in 
tank. 

I 5 . Fittings are over tightened. 

I 
6. Air trap in suction valve tubing . 

7. Air leak on suction side. 

I 
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SOLUTION 

I 1. Turn on pump/plug in pump. 

2. Always prime pump with speed at 80% and stroke at 100%. 

3. Foot Valve must be vertical (see Foot Valve Installation, 
Section 4.6) . I 

4. Maximum suction lift is 5 ft (1 .5 m) . Pumps with High Viscosity Liquid 
Handling Assemblies require flooded suction. 

5. Suction tubing must be vertical. Use LMI tubing straightener supplied I 
with pump (see Section 4.6). 

6. Do not overtighten fittings. This causes seal rings to distort and not 
seat properly which causes pump to leak back or lose prime. I 

7. Suction tubing should be as vertical as possible. AVOID FALSE 
FLOODED SUCTION! (see Section 4.2.1). I 

8. Shut off valves in pressurized line. Disconnect tubing at injection 
check valve (see Priming Section 6.0) . When pump is primed , 
reconnect discharge tubing. 

1. Refill container with solution and reprime (see Section 6.0) . I 
2. Foot Valve must be vertical (see Foot Valve Installation, 

Section 4.6) . I 
3. Maximum suction lift is 5 ft (1 .5 m). Pumps with High Viscosity Liquid 

Handling Assemblies require flooded suction. 

4. Suction tubing must be vertical. Use LMI tubing straightener I 
supplied with pump (see Section 4.6). 

5. DO NOT OVERTIGHTEN FITIINGS. This causes seal rings to distort 
and not seat properly which caused pump to leak back or lose prime. I 

I 
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 necessary. 

I 
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I Troubleshooting (continued) 

I 
PROBLEM POSSIBLE CAUSE 

I Leakage at tubing 1. Worn tubing ends. 

2. Loose or cracked fitting. 

I 
3 . Worn seal rings. 

4 . Solution attacking Liquid Handling 
Assembly material. I 

Low Output or Failure 1. Pump's maximum pressure rating 
to Pump Against is exceeded by injection pressure. 
Pressure 

2. Worn Seal Rings. I 
I 3 . Ruptured Liquifram- . 

4. Incorrect stroke length. 

5 . Tubing run on discharge may be too 
long. I 

6. Clogged Foot Valve strainer. 

Failure to Run 1. Pump not turned on or plugged in. I 
I 2. EPU failure. 

I 3 . Pulser failure. 

Excessive Pump Output 1. Syphoning. (Pumping downhill without 
a multi-function valve). 

2 . Little or no pressure at injection point. 
I 
I 3. Excessive strokes per minute. 
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SOLUTION 

I 1. Cut about 1 in (25 mm) off tubing and then replace as before. 

2. Replace fitting if cracked. Carefully hand tighten fittings. DO NOT USE 
PIPE WRENCH. Once fitting comes into contact with seal ring , tighten 
an additional 1 /8 or 1 /4 turn. I 

3. Replace balls and seal rings (see Section 8.3) Spare Parts (SP-#). 

I 4. Consult your local distributor for alternate materials. 

1. Injection pressure cannot exceed pump's maximum pressure. See 
pump data plate. 

2. Worn seal rings or cartridge valves may need replacement (see I 
Section 9.3) . Spare Parts (SP-#) , or RPM Pro Pac 'M kit. 

I 3. Replace Liquifram- (see Section 9.2) . 

4. Check zero on pump/Re-zero pump (see Section 10.0) . 

5. Longer tubing runs may create frictional losses sufficient to reduce 
pump's pressure rating. Consult factory for more information. I 

6. Remove Foot Valve strainer when pumping slurries or when solution 
particles cause strainer to clog . 

1. Turn on or plug in pump. I 
2. 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 I 
ground . Consult supplier or factory. 

3. The pulser should be replaced if EPU checks out OK. Consult 
supplier or factory. I 

1. Move injection point to a pressurized location or install an LMI 4-FV 
(see Section 4.4) . 

2. If pressure at injection point is less than 25 psi (1 .7 Bar), an LMI 4-FV 
I 

should be installed (see Section 4.4) . 

I 3. Replace pulser or resistor. Consult factory. 
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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,A76 
A94, A95, A96 
J02,J03, J04,J05,J06 115 VAC 76 - 87 
J13, J15, J1 6 230VAC 307 - 353 
PW4, PW5, PW6 
P04, P05, P06 
P08, P14, P15 
P16, P18, P74 
P75 P76 P78 
(see Note 1) 
A17, A37, A77,A97, A18, A78 115 VAC 152 - 176 
P02,P03 230VAC 583 - 671 
P12 P13 
(see Note2) 
A17, A37, A77, A97, A18, A78 115 VAC 76- 87 
P02, P03 230 VAC 291-335 
P12 P13 
J540 J550 J560 12VOC 1 .1 - 1 .3 
0 10, 011,012, 0 13, 0 14 115 VAC 25.7- 29.6 
070 071 072 073 0 74 230VAC 97 - 112 
E70, E71 , E72, E73, E74 115 VAC 22.8- 26.2 

230 VAC 91 - 105 
811 , 812, 813, 814 115 VAC 43 - 49 
871 872 873 874 230 VAC 167 -1 93 
C10, C11 , C12,C13, C14 115 VAC 22.8 - 26.2 
C70 C71 C72 C73 C74 230 VAC 91 - 105 
C76, 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 coil resistance reading as much 
as 20%. 

NOTES: 
1. Pumps with serial numbers LOWER than : 960113429 
2. Pumps with serial numbers HIGHER than: 960113429 

: LMI 
MILTON ROY 

© 2001 LMI Milton Roy-All Rights Reserved 
Printed in USA 
Specifications subject to change without notice. 

8 Post Office Square 
Acton , MA 01720 USA 

TEL: (978) 263-9800 
FAX: (978) 264-9172 

http ://www.lmlpumps.co.m 

liquifram, liquitron, Micropace, and Pro Pac are trade­
marks of liquid Metronics Incorporated, Teflon is a 
registered trademark of E. I. du Pont de Nemours & 
Co., Inc. 
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----------! JrJf or r r JErt]orJ Sheet 
Polyethylene Tank and Cover Assembly 

and Accessories 
MODEL NO. 26350 
50 GALLON TANK ASSEMBLY 

• Ultraviolet resistant, molded yellow 
polyethylene tank. 

• High rigidity black polyethylene cover with 
molded recess for mounting of pump, agitator* 
and liquid level switch. 

• 5 gallon (20 liter) graduations 

• Self supporting, tapered sides. 

• Suitable for most corrosive and noncorrosive 
solutions. 

• Can be nested up to four ( 4 ) per carton for 
shipping economy. 

l__ · ----- 23.00 REF • . · 
I 

NOTES: 

IL 
w 
a: 

"' ... 
.,; ... 

l-18.SOAEF-l 

1. Full, flat bottom support required. 

© 

2. Maximum solution/ambient temperature 1100 F (43° C) 
3. Minimum solution/ambient temperature 00 F (-18°C) 
4. Maximum weight limit for cover 50 lbs (23 kg) 
5. Not suitable tor use with concentrated organic solvents, 

oils and related materials. 

tlLMI 
UQUID IHTllONICI DIVlllON 

MILTON ROY 
A unit of Sundw•nd Corpcw•llon 

.. __ _ Model No. 26.~50 

COMPONENT PARTS 

Ref Part 
No. No. Description Qty 

1 25985 Caplug Assembly 1 
Black Polyethylene 

2 10346 Caplug Assembly 2 
Black Polyethylene 

3• 26637 Cover. Black 1 
Polyethylene 

4 25688 Tank, 50 Gallon 1 

Yellow Polyethylene 

Shipping wt. 25 lbs (1 1.4 kg) 

•Cover must be drilled at factory for agitator mounting. 
Please indicate your desire for this option when ordering. 

8 Post Office Square 
Acton, MA 01720 USA 
TEL: (978) 263-9800 
FAX: (978) 264-9172 

http://www.lmlpumps.com 

Replaces same of Rev. C 6/96 
1057.D 3/97 
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Meter~ > KWH > E-MON D-MON Three Phase > Pricing Information 

Meters 
E-MON D-MON Three Phase KVVH Meters Pricing Information 

NOTE: Kits include one set of (3) split core current sensors 

E-MON D-MON KWH Meter (1 display) 
3 Phase, 120/208-240 Volt 

Model Amperage Trade Cost 
Number 

20825 Kit 25Amp $517.00 

20850 Kit 50Amp $517.00 

208100 Kit 100 Amp $532.00 

208200 Kit 200Amp $532.00 

208400 Kit 400 Amp $532.00 

208800 Kit 800 Amp $647.00 

2081600 Kit 1600Amp $647.00 

2083200 Kit 3200 Amp $860.00 

E-MON D-MON KWH Meter (1 display) 
3 Phase, 2771480 Volt 

Model 
Amperage Trade Cost Number 

48025 Kit 25Amp $574.00 

48050 Kit 50Amp $574.00 

480100 Kit 100 Amp $591.00 

480200 Kit 200Amp $591 .00 

480400 Kit 400Amp $591 .00 

480800 Kit 800Amp $705.00 

4801600 Kit 1600Amp $705.00 

4803200 Kit 3200Amp $944.00 

http://www.emon.com/html/emonthree_p.html 8/12/2004 
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Related Links 
Complete Specification Sheet (Downloadable PDF) 
General Specifications 
Engineering $.Recifications 
Installation Diagrams 
Technical Specifications 

•118t:~ 
A Hun! PuvrrJ< Comp;my 

Home • Corpora te •Reps/ Distributors • Awards/Approvals 
News & Articles • How to Order • Contact Us • Privacy 

Send E-Mail 

http://www.emon.com/html/ emonthree _p. html 8/12/2004 
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Installation, Operation, 
& 

Maintenance Manual 

North East Environmental Products, Inc. 
7 Commerce Ave. West Lebanon New Hampshire 03784 
Tel: 603-298-7061 Fax: 603-298-7063 Email: sales@neepsystems.com 
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TABLE OF CONTENTS 

Title Page .................................................................... Section 1 

ShallowTray Low Profile Air Stripping System ................ Section 2 

The ShallowTray Process .............................................. 2-1 

The ShallowTray Basic System ..................................... 2-3 

ShallowTray Components ............................................ 2-8 

Operating lnstructions .................................................. Section 3 

Special Cautions .......................................................... 3-1 

Equipment Set-up ......................................................... 3-3 

Initial Start-Up .............................................................. 3-8 

Routine Opeation ....................................................... 3-11 

Cleaning Procedures .................................................... Section 4 

Troubleshooting .......................................................... Section 5 

Components List, Drawings, & Component lnfo ............. Section 6 

Special Cautions! 
Prior to start-up: 

• Connect the Interlock Switches. 
Connect the High Water Level Interlock, the Low Air Pr~ssureNacuum Interlock, 

and the High Air PressureNacuum Interlock (if required). 

It is important that a qualified, licenced electrician perform these 
installations. 

• Fill the Sump Tank and Stripper Tray Inlet Chambers. 
Fill the sump tank to a depth of at least 5 inches (12.?cm), and fill the seal pots on 
each tray. Use clean water only. 

Please see Equipment Set-up in the Operationg Instructions section of this manual. 

7 Commerce Ave. 
West Lebanon, NH 03784 
603-298-7061 Fax: 603-298-7063 
www .neepsystems.com info@neepsystems.com 

ShallowTray Operation and Maintenance Manual 10313 3/03 
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MODEL NUMBER 

SERIAL NUMBER 

1999, North East Environmental Products, Inc. 
Part Number 500-200-00560 

North East Environmental Products, Inc. 
7 Commerce Ave. West Lebanon New Hampshire 03784 
Tel: 603-298-7061 Fax: 603-298-7063 Email: sales@neepsystems.com 
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Shallow Tray Technology is protected under U.S. Patent No. RE,35,074; 5,240,595 and 5,585,976. 
Other international patents pending. 

Shallow Tray is a registered trademark of North East Environmental Products, Inc. 
All other brands and products are trademarks of their respective holders. 
© 1993, 1996, 1999 Norh East Environmental Products, Inc. 
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The ShallowTray 
Process 

Air is vented to the atmosphere or to vapor 
phase treatment of choice. 

Turbulent frothing maximizes 
volatilization and scours the 
stripper tray. 

Contaminated water inlet. 

Treated water falls into 
holding tank. 

ShallowTray Operation and Maintenance Manual 

Water travels around the full 
length of the baffled tray, becoming 
progressively cleaner. 

3/16" (4.Bmm) 
holes resist 
fouling. 

Fan blows fresh 
air up through 
hundreds of holes 
into the water. 
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THE SHALLOWTRAY PROCESS 

The Treatment 
Process 

The purpose of air stripping is to treat contaminated groundwater for the 
removal of certain dissolved volatile organic compounds (VOC). The 
ShallowTray low profile air stripper is a compact, low-maintenance solution 
to groundwater treatment. 

The active components of a ShallowTray low profile air stripper are patent­
protected tray-type stripper trays . (The Shallow Tray process is protected under 
U.S. Patent #5,045,215 and 5,240,595; other international patents pending.) 
Fresh air is blown up through hundreds of 3f1s" (Smm) diameter holes in each 
stripper tray. The air forms a froth of bubbles approximately six inches deep 
on the stripper tray, generating a large mass transfer surface area where the 
contaminants are volatilized. The necessary contact or residence time to reach 
required volatilization is achieved through model size, addition of trays, and flow 
rate selection. 

Typically constructed of corrosion resistant type 304L stainless steel or 
polyethylene, the tray unit utilizes countercurrent air and water flow through 
an array of baffled stripper trays. Sizing and design of a ShallowTray low profile 
air stripper are determined by a variety of factors that include water flow rate, 
contaminant concentration, temperature, required removal efficiency, and the 
physical/chemical properties of the contaminants that govern their solubility 
in water. 
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BASIC SYSTEM 

Pressure Versus 
Vacuum Set-up 

High Water Flow 
Versus Low Water 

Flow Systems 

ShallowTray systems are fabricated from rugged 304L stainless steel , 316L 
stainless steel , or molded polyethylene, and are typically supplied with all the 
components listed in this section. Read through each component description 
for a better understanding of its function . 

There are two versions of the basic system referred to in this manual. They 
are defined as follows: 

1. Pressure System - The blower is installed so that the stripper tank and 
stripper trays are pressurized. This arrangement can be used when the maxi­
mum total system pressure (air stripper plus other downstream air equipment) 
does not exceed 26 inches (56cm) water column (W.C.) pressure or vacuum 
for plastic strippers, and 32 inches (82cm) W.C. for stainless steel strippers. 

2. Vacuum System - The blower is installed so that the stripper cover and 
stripper trays are under a vacuum. Removal efficiency is the same as for a 
pressure system. This is the proper arrangement when total system pressure 
exceeds the values listed above. In this setup, the blower induces the required 
vacuum on the stripper, and also provides the required additional 
pressure for downstream air equipment. 

There are two water flow range options for the basic system. They are referred 
to in this manual as Low Flow and High Flow systems. The high flow system 
requires a blower that produces an additional 4 inches (10.2cm) W.C. 
pressure/vacuum compared to the low flow system blower. The low and high 
water flow ranges for each Shallow Tray series are listed in the table below: 

ShallowTray Low Water High Water 
Series Flow Range Flow Range 

1300P 0.5 - 15 gpm N/A 

1300 0.5 - 15 gpm 16 - 24 gpm 

2300P 1 - 30 gpm 31 - 50 gpm 

2300 1 - 30 gpm 31 - 45 gpm 

2600 2 - 60 gpm 61 - 115 gpm 

3600 3 - 90 gpm 91 - 160 gpm 

31200 4 - 150 gpm 151 - 425 gpm 

41200 6 - 200 gpm 201 - 550 gpm 
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Basic System 
Components 

Blower 

Damper 

Component manufacturer information sheets ("cutsheets") are included in the 
Components Information Section (Section 7) at the back of this manual. 

The blowers on the ShallowTray low profile air stripper units are typically type B 
spark resistant with a cast aluminum wheel, direct driven @ 3450 rpm with motor 
options of Totally Enclosed Fan Cooled (TEFC) or Explosion Proof (EXP). Each 
blower is selected by our engineering staff to exceed the minimum cubic feet per 
minute (CFM) air flow requirements at the nominal working pressure (inches of 
W.C.) of each system. It is critical that the blower damper be opened wide enough 
to provide the unit with the designated minimum fresh air flow. 

It is also critical that water does not enter the blower housing while the blower is 
in operation; this will damage your blower and void the warranty. The high water 
level alarm switch prevents this from happening. Make sure it is installed properly. 

The motor horsepower is selected to provide a reasonable operating range . 
However, there is potential for the blower motor to overload if it is not working 
against sufficient pressure drop. Therefore, the blower must be protected with a 
thermal overload switch. Also, the blower damper should be set so that the 
blower produces at least the minimum air flow requirement (see table below), 
and does not exceed the nameplate amperage limit of the motor. 

There is a damper on the blower, used to make air flow rate (SCFM) 
adjustments to your system. Open the damper to increase air flow rate , and 
close the damper to decrease air flow rate. Note that air pressure may vary as 
the air flow rate is changed. 

To get the most accurate air flow measurement, we recommend installing an 
air flow meter in the air piping. 

If this is not possible, then an estimated air flow can be obtained by measuring 
the stripper pressure or vacuum . For initial start-up, simply adjust the damper 
until the air pressure is at least the minimum required for your system. (Refer 
to the pressure gauge description for minimum pressure readings) . 

The table below gives the minimum and maximum air 
flow rates for each ShallowTray series. 

ShallowTray Air Flow 
Model Minimum Maximum 

1300 & 1300P 150 cfm (250m3/hr) 195 cfm (330m3/hr) 

2300 & 2300P 300 cfm (500m3/hr) 390 cfm (660m3/hr) 

2600 600 cfm (1020m3/hr) 780 cfm (1320m3/hr) 

3600 900 cfm (1530m3/hr) 1170 cfm (1990m3/hr) 

31200 1800 cfm (3060m3/hr) 2340 cfm (3980m3/hr) 

41200 2400 cfm (4080m3/hr) 3210 cfm (5450m3/hr) 

ShallowTray Operation and Maintenance Manual 2-5 
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BASIC SYSTEM 

Demister 

Gasket 

Sight Tube 

Spray Nozzle 

Beware when making damper adjustments after initial start-up. Fouling may occur 
in the system which may reduce the air flow rate, and may increase the air 
pressure reading. 

A wire mesh mist eliminator pad is installed beneath the air exhaust port, located 
on the top cover of the unit. The purpose of the mist eliminator pad is to remove 
water droplets that would have blown through the vent line. It is possible, though 
unlikely, that the mist eliminator pad may become plugged or fouled. If this occurs 
the mist eliminator pad is easily removed for cleaning. Disconnect the vent line, 
take off the top cover, and remove the retaining plates on the bottom side of the 
cover. The mist eliminator pad can be cleaned with a pressure washer, or 
replaced with a new one. 

A black nitrile (or neoprene on the 2300P) sponge gasket is used to form an 
airtight/watertight seal around the sump tank and stripper trays. If there are any 
problems with the gaskets, please contact North East Environmental Products. 
A replacement gasket can be glued to the sealing flange using an industrial 
contact adhesive. We recommend using Rubatex adhesive # R-27780. Please 
contact North East Environmental Products prior to making any gasket repairs 
or adjustments. 

The sight tube provides a means of easily viewing the water level in the sump 
tank. Make sure the valve to the sight tube is open during stripper operation. 

A spray nozzle is installed in all units except those with a gravity feed option. 
The nozzle directs the contaminated water to the first inlet chamber and 
begins the volatilization process. The nozzle is typically rated for 15 psig at the 
system's maximum water flow rate. 

It is recommended that a strainer be installed somewhere in the inlet process 
water line, especially during initial start-up, to prevent sediment from plugging 
the nozzle. 

If the nozzle becomes plugged, it is easily removed by first removing the top 
cover and then unscrewing the nozzle from the inlet piping. Clean it with a wire 
brush or a pipe cleaner. If the nozzle causes too much back pressure or 
becomes plugged too often, it can be removed without any serious effects on the 
system's performance. Units that have a gravity feed system should not use a 
spray nozzle - it causes too much back pressure. In these cases, the inlet piping 
should extend below the water level of the inlet chamber to provide a water seal. 

Note: System performance is based on ShallowTray operation without 
a nozzle, and warranty is valid whether a nozzle is installed or not. 
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SHALLOWTRAY OPTIONS 

ShallowTray 
System Options 

STROBE LIGHT 

SILENCER -----+ 

CONTROL PANEL --­
w/MAIN DISCONNECT 

CLEAN-OUT PORT---

SIGHT TUBE----~ 

AIR EXHAUST 

LOW AIR PRESSURE 
SWITCH 

PRESSURE GAUGE 

t--&J--- ALARM HORN 

BLOWER 

FEED PUMP 

2331 STAINLESS PRESSURE SYSTEM WITH OPTIONS 

NOT ALL OPTIONS SHOWN 
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SHALLOWTRAY OPTIONS 

ShallowTray 
System 
Options 

Air Blower 
Silencer 

Air Flow Meter 

ShallowTray low profile air strippers are custom built to meet site and project 
specifications. Please refer to the components list insert (Section 1) to see which 
options were selected for your system. Component information cutsheets ar.e 
included in Section 7 of th is manual. 

The air blower silencer reduces the dynamic noise level of the blower. The size 
of the silencer and the type of connection used to mount are dictated by the 
size of the blower, and whether the silencer is mounted horizontally or vertically. 
Silencers should be supported to avoid over-stressing the connections, and 
should be secured if exposed to high wind loads. 

The air flow meter measures the amount of air flowing through the system. 
It consists of a pitot tube mounted in the air line and a differential pressure 
gauge. The measured velocity pressure is then converted to an air flow rate. 
The pitot tube must be located at least 811'2 pipe diameters of straight pipe after 
any pipe fitting or transition, and at least 111'2 diameters of straight pipe before 
the end of the pipe or any elbow. The best pitot tube location is before 
the stripper because the air is less humid and the gauge hose is less likely to fill 
with condensate. 

The air flow meter typically gives readings in inches of water column (W.C.), 
which is then converted to feet per minute (FPM) using the provided chart. You 
then multiply the feet per minute by the interior cross sectional area (square feet) 
of the vent line. This gives cubic feet per minute (CFM). As stated in the damper 
section, the air flow meter in conjunction with the pressure gauge provides the 
most accurate damper adjustments, especially after initial start-up. 

The table below lists the minimum.and maximum air flow rates for each 
stripper model, and the minimum exhaust pipe diameters. Note that the airflow 
must be at least the minimum for proper stripping efficiency. 

Stripper Air Flow 
Model Minimum Maximum 

1300 1 50 cfm (250m31hr) 195 cfm (330m31hr) 

2300 300 cfm (510m3/hr) 390 cfm (660m3/hr) 

2600 600 cfm (1020m31hr) 780 cfm (1320m3/hr) 

3600 900 cfm (1530m31hr) 1170 cfm (1 990m31hr) 

31200 1800 cfm (3060m3thr) 2340 cfm (3980m31hr) 

41200 2400 cfm (4080m3/hr) 3210 cfm (5450m31hr) 

Recommended 
Exhaust Pipe 

Diameter 

6 in.(16cm) 

6 in.(1 6cm) 

8 in.(2ocm) 

10 in.(25cm) 

16 in.(40cm) 

18 in.(45cm) 

Note: Low airflow is the most common reason for poor removal efficiencies. 
Thus, an airflow meter is highly recommended to help ensure adequate 
airflow. 
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Air Pressure 
Gauge 

Control Panel 

The air pressure gauge reads the pressure differential in inches of water column 
(W.C.) between the point of highest pressure in the air stripper and the atmosphere. 
The gauge is connected to the system via an air hose that attaches to a pressure 
port on the system. Instructions to connect the gauge for the two types of 
systems are as follows: 

Pressure System - Using tubing, connect the "High" pressure port on the gauge 
to the 1Al" (3mm) shutoff valve/hose barb located on the air stripper sump tank. 
The matching "Low" pressure port is to be open to the atmosphere. Highest 
pressure is in the sump tank. 

Vacuum System - Using tubing, connect the "Low" pressure port on the gauge 
to the hose barb located on the exhaust vent line of the air stripper. The matching 
"High" pressure port is to be open to the atmosphere. Highest vacuum is in the 
cover air exhaust pipe . 

Note: There are two pairs of pressure ports on the gauge. One pair should 
be used to measure the differential pressure, and the other set must be 
plugged. 

At initial start-up, the pressure gauge can be used to make proper blower 
damper adjustments. Adjustments should be made according to the following 
nominal air pressure/vacuum table: 

Nominal Air PressureNacuum 
Number of trays Low Water Flow System High Water Flow System 

1 tray system 

2 tray system 

3 tray system 

4 tray system 

5 tray system 

4 - 6 inches W.C. (10 - 1scm) 

7 - 10 inches W.C. (1 8 - 25cm) 

11 - 14 inches W.C. (28 - 36cm) 

16 - 18 inches W.C. (40 - 46cm) 

20 - 22 inches W.C. (50 - 56cm) 

7 - 10 inches W.C. (1 8 . 25cm) 

11 - 14 inches W.C. (28 . 36cm) 

16 - 18 inches W.C. (40. 46cm) 

20 - 22 inches W.C. (50 . 56cm) 

24 - 26 inches W.C. (60. 66cm) 

Note: The nominal pressures or vacuums shown are for the air stripper 
only, and do not include additional air stream equipment pressure require­
ments. Fouling may occur in the system, which may increase the nominal 
air pressure reading, and may decrease the air flow rate. 

The control panel serves two basic functions required for the safe operation of 
the system. The first is to provide the required electrical safety components for 
each motor (blowers and pumps) per NEC standards. These components 
consist of fuses, motor starters, and overload relays. 

The second function is to provide the required process control and alarm 
components. The alarm circuit monitors the low air pressure switch and the high 
water level alarm switch. If either of these alarms occur, then the alarm contacts 
will shut off the incoming water source (feed or well pumps) if the appropriate 
connections have been made. Other alarm options are also available. 

Shallow Tray Operation and Maintenance Manual 2-9 
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SHALLOWTRAY OPTIONS 

Control Panel 
Intrinsically Safe 

Components 

Digital Water 
Flow Indicator 

Feed and 
Discharge Pumps 

Shallow Tray low profile air stripper systems that operate in or near potentially 
explosive concentrations of vapors may require intrinsically safe (IS) signals 
to all electrical components housed in non-explosion proof enclosures. The IS 
signal is not capable of creating a spark or a temperature rise great enough to 
ignite any concentration of any NEC classified explosive vapor. Typical compo­
nents that need IS signals are the float switches and well probes. Determination 
of when IS signals are required is generally the responsibility of the groundwater 
remediation engineer who is specifying a system. 

The digital water flow indicator, typically installed in the water feed piping to the 
stripper, reads the rate of flow (gpm) and the totalized flow (gallons). The flow 
meter is selected to exceed the maximum flow of your system while providing 
a wide working range. The digital face plate is battery operated and intrinsically 
safe (typically Halliburton brand). The only moving meter component is the 
turbine rotor, which spins around a shaft axial to the flow of water. 

It is possible to plug the turbine rotor with particles and sediment. An 1Al" (3mm) 
screen filter should be installed somewhere in the incoming process water line 
prior to the meter. If the meter becomes plugged it can be disassembled and 
cleaned. Please disassemble per the manufacturer's instructions, if necessary. 

The pumps on each system have been selected by our engineering staff to 
meet the appropriate flow and pressure requirements. The pumps are typically 
cast iron and bronze, with either EXP or TEFC motors. The pumps are not self­
priming. Prior to initial start-up, the pumps must be primed by filling the pump 
impeller housing with clean water. Throttle valves are typically installed on the 
discharge lines. If the pump is running wide open and it is not pumping against 
the required head, the pump may cavitate. This is the nature of centrifugal 
pumps; they must be throttled back if they are not pumping against the required 
head. Also, the valve should be throttled back until the motor draws less than the 
nameplate amps current rating. 

If the pump is wired by someone other than North East Environmental Products, 
please double check the rotation. A pump rotating in the wrong direction could 
cause the pump impeller to spin off, causing serious damage to the pump. 

Systems using pumps should have the flow rates tuned so that the discharge 
flow rate is greater than the inlet flow rate. This will prevent blower flooding. 

2-10 
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High Water Level 
Float Alarm 

Switch 

Line Sampling 
Ports 

Low Air 
PressureNacuum 

Alarm Switch 

Shal~ l11 w11r11! •I~ 

The high water level float alarm switch is one of the alarm interlocks that must 
be properly connected, by a licensed electrician, prior to the system's initial 
start-up. Please see Special Cautions at the beginning of Operating Instructions 
section for more information. The purpose of the high water level float alarm 
switch is to prevent water from flooding the system. It does this by shutting off 
the incoming contaminated water once clean water has reached a designated 
level in the sump tank. The high water level float switch will send an alarm signal 
when it rises approximately 31/2 inches (9cm) above the coupling it is installed in. 

The line sampling ports provide a quick and easy way to take water samples of 
both incoming contaminated water and outgoing clean water. The sampling ports 
are the typically 1/2" (1cm) ball valves located on both the inlet and outlet piping. 

When taking a water sample, open the valve and I et the water flow for at feast 
1 minute prior to bottling the sample. This purges the sample port of any 
stagnant water. 

When purging the sample ports be sure to capture the water and properly 
dispose of it. When starting the unit for the first time double check that the 
valves on the sample ports are closed. 

The low air pressure/vacuum alarm switch monitors the blower for continuous 
water treatment. This switch is one of the alarm interlocks that must be properly 
connected by a licensed electrician prior to the system's initial start-up. Please 
see Special Cautions at the beginning of Operating Instructions section for 
more information. 

Should the blower fail, the low air pressure switch should be wired to shut off all 
incoming water. Using tubing, connect the switch to the hose barb on the tank 
(pressure system) or in the cover exhaust pipe (vacuum system). 

Pressure system - The air hose is connected from the sump tank %" (3mm) 
hose barb (without valve) to the "high" pressure port on the switch using the 
provided hose barb. The "low" pressure port must be open to the atmosphere. 
The switch measures the differential pressure between the sump tank and 
the atmosphere. 

Vacuum system - The air hose is connected from the exhaust piping%" (3mm) 
hose barb to the "low" pressure port on the switch using the provided hose barb. 
The "high" pressure port must be open to the atmosphere.The switch measures 
the differential pressure between the top tray and the atmosphere. 

Periodically inspect the air hose for water build-up which will affect the switch's 
operation. The tubing must remain open at all times. 

ShallowTray Operation and Maintenance Manual 2-11 
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SHALLOWTRAY OPTIONS 

High Air 
PressureNacuum 

Alarm Switch 

Main Disconnect 
Switch 

Water 
Temperature 

Gauge 

Water Pressure 
Gauge 

Test the switch at initial start-up by removing the air hose from the hose barb 
on the sump tank or exhaust pipe once the system is in full operation. This 
should set the system into an alarm condition and shut off the incoming 
contaminated water. 

The high air pressure/vacuum alarm switch prevents the system from exceeding 
its highest rated pressure/vacuum value. If the blower has the ability to produce 
pressure/vacuum higher than 32 inches (82cm) W.C. for stainless units or 26 
inches (56cm) W.C. for plastic units then it should have a high pressure/vacuum 
alarm switch. Be sure to check that the setpoint for alarm shutdown is at the 
proper setting for the system. 

The main disconnect switch removes power from the Shallow Tray low profile 
air stripper. A disconnect is required by the National Electric Code (NEC) and 
must be installed. North East Environmental Product's panels typically contain 
a disconnect integral with the control panel to remove power, but may also use 
disconnects external to the control panel depending on the situation. Make sure 
a qualified licensed electrician installs the power line into the disconnect switch. 
Be sure to ground the switch to the main service ground. 

Water temperature gauges can be installed on both the inlet and outlet piping. 
Influent water temperature is an important variable affecting the system's 
removal efficiency. 

Water pressure gauges can be installed on both the inlet and outlet water 
piping. Excessively high readings could signal that something in the piping 
system is plugged. Large pressure fluctuations could be a sign that the water 
flow rate is varying. 
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OPERATING INSTRUCTIONS 

Special Cautions! 

Step 1 

High water level 
interlock 

Low Air Pressure/ 
Vacuum Interlock 

High Air Pressure/ 
Vacuum Interlock 

Step2 

The following operations must be carried out prior to initial system start-up: 

Connect the Interlock Switches. 
1 . To avoid damaging the blower and flooding the equipment with contaminated feed 
water, install the high water level and low air pressure/vacuum interlock switches. 

It is important that a qualified licensed electrician perform these 
installations. 

If the water level in the sump tank rises beyond the maximum level, it could 
flood the blower. This may damage the blower and void the warranty. The 
high water level interlock switch will also shut off the feed water pump in an 
emergency situation. 

If the blower fails , untreated water could flow directly to the discharge line. 
The low air pressure/vacuum interlock switch will shut off the feed water pump 
to prevent this from occurring. 

If a system has a blower capable of producing more than 32 inches (82cm) W.C. 
for stainless units or 26 inches (56cm) W.C. for polyethylene units then it requires a 
high pressure/vacuum switch. If a unit fouls or pressure increases due to off-gas 
treatment, it may exceed the maximum pressure rating of the system and cause 
damage to the gaskets, sump, or trays. 

Note: These recommended interlock options might not have been provided 
as part of North East Environmental Product's scope of supply. 

Fill the Sump Tank and each tray's Inlet Chamber. 
On initial start-up, the sump tank must be filled with clean water to a height of 
about 5 inches (13cm). Make sure the valve to the sight tube is open. The sump 
tank can be filled via the clean-out ports on the end of the stainless units, or 
through the inlet water port located on the cover. The inlet chamber on each tray 
(referred to as seal pots) can be filled manually by pouring clean water through 
the 1 inch (3cm) inlet chamber filling ports or the 4 inches (1 Ocm) clean out ports 
located on the ends of the stainless units, or by disassembling the plastic units and 
filling the seal pots as you reassemble. The seal pots on both the plastic and 
stainless systems can also be filled at initial start-up by connecting a clean water 
line to the inlet water port and running the system for ten minutes with the blower 
on and the damper 1/4 open. For complete instructions on this method, please fol­
low initial Start-up procedures later in this section. 

Shallow Tray Operation and Maintenance Manual 3-1 
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OPERATING INSTRUCTIONS 

Do Not Run Free-Product Through the ShallowTray Air Stripper. 
Free product will contaminate the unit by coating the sidewalls with a film of 
free-product. ShallowTray units are designed to remove dissolved VOCs only. 

Always provide fresh, clean air for the system air intake. Air that is heavily 
contaminated with VOC's will significantly reduce the Shallow Tray's perfor­
mance. 
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Equipment Set-up 

Drawings 

Step 1 

Step 2 

Drawings referred to in the following sections are located in Section 6. 

Please follow codes. 
The plumbing and electrical installations must be performed by qualified 
personnel, and must be done in accordance with local, state, and national codes. 

Protect critical items from the environment. 

In areas that could be below freezing, the stripper should be installed in a heated 
building. Plastic units, control panels, and motors should be protected from direct 
sun. Explosion proof motors should be protected from rain due to the absence of 
motor gaskets. 

Install adequate supports. 
Since none of the external piping associated with the Shallow Tray unit is 
designed to support process water lines or air piping, adequate supports 
must be installed. 

Assemble Unit. 
All ShallowTray units are assembled and hydraulically tested at the factory. 
However, to safeguard the units from shipping damage, some components are 
removed prior to shipping and will require re-assembling . Follow all relevent 
steps in this section to properly set-up your ShallowTray unit. 

Check for loose fittings. 

Shipping your system to the site may have caused piping joints or assembly 
hardware to loosen. Please re-tighten as necessary. 

Bolt your unit together. 
For shipping purposes, the ShallowTray unit may come in two sections; the 
blower frame assembly and the sump and tray assembly. Bolt the base frames 
together using the bolts and spacers provided. (This step is done at the factory 
for the 1300 and 2300 series.) 

Connect Blower. 
For positive pressure systems install the rubber coupling provided from the blow­
er outlet to the air inlet nozzle on the sump tank. (See Section 6 coupling layout 
drawing for air inlet nozzle location.) For vacuum systems, install a vent line from 
the stripper air exhaust located on the top cover to the blower intake. North East 
Environmental Products may not have provided this piping. Make sure the 
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EQUIPMENT SET-UP 

Step 3 

Step 4 

pipe diameter is large enough to maintain the required air flow without adding 
a pressure drop, and be sure the pipe has a suitable vacuum rating to prevent 
collapse. 

Caution: Blower must draw clean air. Do not vent storage tanks that contain 
substances that will contaminate the air in the same room the blower draws 
air from. Do not duct intake air from an area that has contaminated air. 
Contaminated air will contaminate the water. 

Assemble trays and level the Shal/owTray unit. 
Some of the larger units may have the top tray and cover shipped separately. 
Install trays shipped separately by lining up the arrows and numbers on the trays 
and cover. To prevent damaging the gasket, do not drag the trays or cover across 
the gasket during assembly. Fasten all latches properly. The tray being installed 
must have the downcomer line up with the sealpot on the tray below it. Check 
all the trays to make sure they are installed correctly, and not backwards. If the 
system is not set up properly the water could bypass a tray allowing water to 
miss a large portion of the treatment path. Refer to the "base subassembly" 
exploded view drawing in Section 6. 

Level the ShallowTray unit. This is a critical step in the proper assembly of the 
equipment. If not level , the water depth on the trays will be uneven, causing 
the water to seep through the tray holes untreated. 

For a gravity discharge unit 

Install the outlet pipe. 
For a gravity discharge unit (no discharge pump): Refer to the Section 6 outlet 
piping drawings to assemble the plumbing components, which are typically 
shipped in a separate carton. Positive pressure systems require a riser pipe to 
compensate for the pressure generated by the blower. It is important that the 
riser pipe height is adjusted to create a 5 inch (13cm) water depth in the sump 
tank during normal operating conditions. The provided vacuum relief valve must 
be installed to prevent the sump from siphoning below the 5 inch depth. 

It is essential that the riser pipe be mounted in the vertical direction, 
and that it be properly supported. 

Note: Some systems have an internal trap. Please refer to the plumbing 
drawing. 

The purpose of having the 5 inch (13cm) water depth in the sump tank is twofold. 
First, it is to keep the downcomer (from the bottom tray) and the water discharge 
port (which elbows down internally) submerged. Both are set to a height of 2 
inches (5cm) from the bottom of the sump. Keeping them submerged forms a 
water seal which prevents air from escaping up the downcomer pipe or out the 
discharge trap. 

3-4 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Step 5 

Step6 

Second, the 5 inch (13cm) depth is low enough to allow our high water level 
switch to reset. The switch, located in its typical position, has an approximate 
reset deadband of six inches, meaning the water level must drop 6 inches (15cm) 
below the alarm trip point before it resets . Consult with North East Environmental 
Products for additional options or questions about float switch location or normal 
operating water depth. 

Use proper pipe sealant and PVC cement when needed. We recommend running 
the system and adjusting the riser pipe before permanently bonding the fitting. 

Caution: The vertical height of the trap should create a 5 inch (13cm) water 
depth in the sump tank during normal operating conditions. Depths lower 
than 5 inches (13cm) may allow air to escape through the water 
discharge line or up through the downcomer. This may result in untreated 
water falling into the sump tank. 

For a unit with a discharge pump 

Install the outlet pipe. 
For a pumped discharge unit: Refer to the Section 6 outlet piping drawing to 
assemble the water line from the sump tank to the pump suction, using 
components supplied in a separate carton. 

Install outlet piping to the pump's discharge port. A ball valve is typically provided 
and should be used to adjust flow and prevent the pump from cavitating. Use 
proper pipe sealant and PVC cement when needed. To reduce pressure losses, 
it is recommended that the connected pipe size remain at least as large as the 
fitting provided. 

Prime the pump. Pour clean water in the pump's inlet port until it has filled 
the entire pump chamber. A check valve is supplied to keep the pump primed. 
Remove the top air bleed plug on the pump housing to let air bleed out, then 
replace plug tightly. 

Install the inlet piping manifold. 
Install the inlet piping manifold (typically shipped in a separate carton). Follow 
the Section 6 inlet piping diagram for proper installation. The spray nozzles are 
installed on the inside of the cover, or may have been shipped separately. The 
nozzles are typically selected to produce a 15 psig pressure drop at the highest 
anticipated water flow rate . 

During start-up, a strainer should be installed in the water inlet line to 
prevent the spray nozzle and process water line components from plugging 
with sand and sediment. If necessary, the strainer can be permanently installed. 

Use proper pipe sealant and PVC cement when needed. 
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EQUIPMENT SET-UP 

Step7 

Steps 

Step 9 

Caution: For all systems other than 31200 and 41200, there are two inlet 
port locations on the cover; one is plugged, the other is used. The 31200 
and 41200 series, have three and four ports respectively, and all are used. 
You must use the port located above the sea/pot of the top tray. Otherwise 
contaminated water will bypass the treatment path of the first tray and fall 
directly into the downcomer to the next tray. This will result in poor 
removal efficiency. 

Install the sump drain valve and the sight tube. 
Install the sump drain valve and the sight tube. Refer to the Section 6 coupling 
layout drawing for port locations. Be sure to open the valve to the sight tube 
during start-up and operation. The valve should be closed only to replace a 
damaged sight tube. 

Connect the water lines. 

If the seal pots have not yet been filled with clean water, connect a 
clean water line to the inlet port or piping manifold and fill the seal pots 
according to the steps outlined in the initial start-up section. 

If the seal pots are filled with clean water, connect the process water line to the 
inlet piping manifold. 

Connect the discharge water line. 

Firmly support the process water lines to prevent stress on the piping and ports. 
The system is not designed to support the weight of the process water 
lines. 

Use proper pipe sealant and PVC cement when needed. 

Connect the tubing. 
Connect the tubing from the ShallowTray to the optional low air pressure/ 
vacuum switch, optional high air pressure/vacuum switch, and the optional 
pressure/vacuum gauge. Read the component descriptions on each for detailed 
connection information, and also refer to the Section 6 drawings. For the air 
pressure gauge, be sure to install the tubing to the 1/a" (3mm) shutoff valve. 
Open the valve only when a reading is required. This will reduce condensation 
build-up in the gauge. The air pressure switch tubing should always be open for 
continuous sensing. The switch is designed to drain excess condensation. 
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Step 10 

Step 11 

Step 12 

Air flow meter 

Air blower 
silencer 

Sbal~. 11,w1111• ! • •~ 

Connect the air discharge line. 
Connect an air vent line on the top of the unit. 

Caution: Do not use a vent line with a smaller diameter than the air 
exhaust port. A smaller diameter may cause a pressure drop larger than 
the blower was designed for, resulting in low air flow and poor removal 
efficiency. 

Connect the air vent line to the exhaust port using the flexible rubber coupling 
provided. Support the vent line independently of the air stripper so that it can 
be easily disconnected when the cover is removed for maintenance purposes. 

Wire the electrical components. 
Have a qualified licensed electrician wire the electrical components in compliance 
with local , state, and national codes. 

Make sure the safety interlocks, described in the Special Cautions section, 
are connected properly! 

(If North East Environmental Products is supplying your control panel , see 
Section 6 wiring diagrams.) 

Install optional items. 

Mount the pitot tube on the vent line per Dwyer bulletin # H-11 (located in the 
separate shipping box) or per the Section 6 air flow meter assembly drawings 
using the mounting hardware provided. Connect pitot tube to the 0-0.5 or 0-1 .0 
inches W.C. air pressure gauge using the tubing provided. (See pitot tube mount­
ing diagram in Section 6.) There are two air hoses required, one connects to the 
high pressure port on the gauge and on the pitot tube, and measures internal sta­
tic pressure plus velocity pressure. The other connects to the low pressure ports 
on the gauge and on the pitot tube, and measures the internal static 
pressure only. The optimum pitot tube location is before the stripper, because 
the air is less humid and the tubing will be less prone to filling with condensate. 

Pressure systems - Install the silencer on the inlet side of the blower. 

If the silencer is to be in the vertical position, install the piping and elbow as 
shown on the Section 6 silencer diagram. 
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If the silencer is in the horizontal position, attach it directly to the blower inlet using 
a rubber coupling. 

Vacuum systems - Install the silencer on the blower. The standard silencer's 
maximum pressure/vacuum rating is 20 inches (50cm) W.C. Be sure not to 
exceed the silencer's limit. 

Install the water flow meter into the inlet piping per the Section 6 water inlet 
piping diagrams. 

The flow meter owner's manual was sent with the unit. Be sure to refer to it when 
installing the meter. 

Please install an 1/a" (3mm) strainer in the incoming process water line prior 
to the water flow meter. This will prevent rotor jamming. 

Note: There may be other optional equipment that requires installation or 
assembly. Please refer to the Section 6 specification sheet and drawings 
for more information. 
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Initial Start Up 

Step 1 

Step2 

Step 3 

Step4 

Upon completion of the equipment set-up and mechanical/electrical installation, 
proceed with the following steps: 

Check all connections, and close drain and sample valves. 
Double check that all electrical, water, and vent connections are properly made. 
Close drain and sample valves. 

Note: Be sure that the sight tube valve is open. 

With other switches 'OFF', turn 'ON' the main power disconnect 
switch. 
Turn all panel control switches to the 'OFF' position, then turn 'ON' the main 
power disconnect switch. 

Note: Turn all panel control switches to the 'OFF' position before applying 
power. Systems with intermittent operation will show an alarm condition 
(low air pressure) five seconds after power is applied because the blower 
is not operating. Once the blower is supplying proper pressure, the alarm 
low air pressure condition will reset. Some systems may require pushing 
an 'Alarm Reset' button. 

Check the blower rotation. 
Check the blower rotation by momentarily switching 'ON' (bumping) the blower 
switch and observing whether the blades turn in the direction of the arrow on 
the blower casing. You can also observe the motor's cooling fan blades for 
proper rotation. 

Note: If system panel has the intermittent operation feature, the blower 
motor must be bumped in the 'HAND' position. Refer to the Routine 
Operation Section for a description of " intermittent operation". 

Attach clean water line to the inlet. 
If you did not fill the seal pots on each tray manually, please fil l them now by 
attaching a (clean) water line to the water inlet piping manifold or port, and 
then follow Step 5. 

If you have filled the seal pots manually, please skip Step 5 and go to Step 6. 
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INITIAL START UP 

Step 5 

Step6 

Fill the seal pots (inlet chamber) with clean water. 
Special Caution: Make sure to use clean water when filling the seal pots. 
If contaminated water is used it will go through the system untreated. 

To fill the seal pots (inlet chambers) , set the blower damper to V4 open, and 
start the blower and the clean water flow to the unit. Let the blower and clean 
water run for about five to ten minutes, then shut them off. Setting the damper 
at V4 open reduces the air flow enough to allow the water to flow through the 
downcomers and into the seal pots. 

Note: If your system has the intermittent operation feature, you must start 
the blower in the 'HAND' position for this procedure. 

If you have trouble filling the seal pots by this method you can fill them manually, 
either by using the one inch sealpot filling ports (if provided), or by spraying a 
stream of clean water through the clean-out ports (not provided on plastic 
systems) . The stream of water must be directed into the sealpot on the far side 
of the unit, until the sealpot is full. 

For plastic systems and older model stainless systems. you must remove the 
trays and fill the sealpots manually. 

Connect contaminated feed water line. 
Connect contaminated feed line. Install all piping to allow for future removal for 
maintenance or repair. Make sure it is supported independently of the 
ShallowTray. Start system with the blower damper Y2 open. 

Note: For systems with intermittent operation, you must turn 'OFF' the 
power at the main disconnect, turn all control switches to the auto position, 
and then reapply main power. All motors will start automatically based on 
control functions. 

Note: Each control panel is custom designed for each site. Become 
familiar with the panel logic and proper operation before attempting to 
start the system. The panel might have been provided by a panel 
manufacturer other than North East Environmental Products. 
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Check the air pressure readings and set damper. 
Run the unit for 5 minutes, and then adjust the blower damper setting to produce 
the required air pressure/vacuum reading on the pressure gauge. Since the 
blowers provided by NEEP are selected and tested to exceed the minimum flow 
requi rements of the system, you can use the following table to set the damper 
during initial start-up. 

Nominal Air PressureNacuum 
Number of trays Low Water Flow System High Water Flow System 

1 tray system 

2 tray system 

3 tray system 

4 tray system 

5 tray system 

4 - 6 inches W.C. (10 - 15cm) 

7 - 1 O inches W.C. (18 . 25cm) 

11 - 14 inches W.C. (28 - 36cm) 

16 - 18 inches W.C. (40 - 46cm) 

20 - 22 inches W.C. (SO - sscm) 

7 - 10 inches W.C. (18 . 25cm) 

11 - 14 inches W.C. (28 - 36cm) 

16 - 18 inches W.C. (40 - 46cm) 

20 - 22 inches W.C. (S0 - 56cm) 

24 - 26 inches W.C. (so - 66cm) 

Note: Double check pressure reading after system has been running for 
about Y2 hour. Adjust damper again if needed. Also check the airflow 
meter for proper airflow rate. 

Pressure readings may vary somewhat depending on your venting system. 
See the components list in Section 1 tor the minimum air flow requirements 
for your system. 

The system is ready for operation. 
The system is now ready for normal operation. It is not necessary to perform 
initial start-up procedures each time the system is shut down. 
However, note that anytime water is completely removed from the seal pots or 
sump tank, the initial start-up procedure must be done again. For example, after 
the system has been taken apart for cleaning, or after an extended shutdown 
where the water may have evaporated from the tank or seal pots. 
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OPERATION 

Routine Operation 

Air Flow 

Alarm switches 

The table below lists the minimum and maximum air flow rates for 
each stripper model and the minimum exhaust pipe diameters. 

Note: The airflow must be at least the minimum shown for proper stripping 
efficiency. 

Stripper 
Model 

1300 

2300 

2600 

3600 

31200 

41200 

Air Flow 

Minimum 

150 cfm (250m3/hr) 

300 cfm (510m3/hr) 

600 cfm (1020m3/hr) 

900 cfm (1530m3/hr) 

1800 cfm (3060m3/hr) 

2400 cfm (4080m3/hr) 

Maximum 

195 cfm (330m3/hr) 

390 cfm (660m3/hr) 

780 cfm (1320m3/hr) 

1170 cfm (1990m3/hr) 

2340 cfm (3980m3/hr) 

3210 cfm (5450m3/hr) 

Minimum Air 
Pipe Diameter 

6 in. (15cm) 

6 in. (15cm) 

8 in. (20Cm) 

10 in. (25cm) 

16 in. (40Cm) 

18 in. (46cm) 

Adjust water flow rate by setting the water throttle valves. 
Now that the system has been primed per the initial start-up procedures, it is 
ready for fine tuning. Adjust throttle valves on inlet and outlet piping to obtain 
the desired water flow rates. Refer to the Section 6 specification sheet for your 
system's design and maximum water flow rates. To prevent a high water level 
alarm, it is critical that the discharge pump flow rate exceed the influent water 
flow rate. 

Pumps provided by NEEP have throttle valves on the discharge side of the 
pump. Once the desired water flow rate is achieved, check the amp draw of the 
motor. 
It must not exceed the pump nameplate amp draw. If the pump is cavitating, it is 
not pumping against the required head, and should be throttled back. 

High water level switch - The switch is typically installed in the middle of three 
half inch switch ports located on the front of the unit (refer to the Section 6 
coupl ing layout drawings). If more sump capacity is required, the high level float 
switch can be moved to the top port location. 

Caution: If the float is moved to the higher port and the discharge line 
plugs or the discharge pump fails, the water level could rise above the air 
inlet port, allowing water to drain into the blower housing or onto the floor. 
The blower may become damaged if it is running while water is in the 
blower housing. Be sure to check that the 1/s" (3mm) hole in the bottom 
of the blower housing is open to allow for drainage of water that may get 
into the housing. 
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MAINTENANCE 

Intermittent 
Operation 

System Shut 
Down 

If continuous blower operation is a concern, Shallow Tray low profile air stripper 
systems can be designed to run intermittently. When the feed water is flowing 
into the system, the blower will be in operation and the outlet pump (if provided) 
will maintain proper sump tank levels. When the feed water is shut down, the 
blower will run for an additional five minutes to treat the water already in the 
trays, then it will also shut down. When the feed water is restored, the blower 
will automatically start up to treat the new batch of water. 

If there is an alarm condition that lasts longer than five minutes the blower will 
shut down and the alarm circuit light will remain on. Once the blower shuts 
off, the system will sense a low air pressure condition. To reset the alarm circuit 
or light once the blower has shut off, you must disconnect power at the main 
disconnect. Some systems may also have a "reset" push button on the control 
panel door. 

Shut feed water off. 
Shut off the water feed to the system. 

Wait 5 minutes, then shut off the blower. 
Wait 5 minutes to allow the water in the stripper trays to be completely treated, 
then shut off the blower. Treated water in the trays will drain into the sump tank, 
so it is important to keep the outlet pump in "auto" to remove this extra water. 

Shut main power off. 
Shut off the power at the main disconnect switch if the shutdown is more than 
temporary. 

Caution: If proper shut down procedures are not followed, contaminated 
water will drain into the sump tank. This will contaminate the water that 
has been collected in the tank. Therefore, always allow the blower to run 
an additional 5 minutes after the feed water is shut-off. 
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MAINTENANCE 

Equipment 
Maintenance 
Instructions 

Cleaning 
Instructions 

Equipment 
Required 

Pressure Washer 

Washer Wand 

Clean Water 
Supply 

Minerals dissolved in high concentrations tend to precipitate out of groundwater 
during air stripping processes. These minerals form insoluble deposits commonly 
referred to as 'fouling.' Although the ShallowTray low profile air stripper system is 
designed to be fouling resistant, proper steps must be taken when treating water 
with high mineral concentrations. Deposits from iron-rich feed water can be 
reduced by pre-treating it with sequestering agents. For more information, 
please call Remede Products, Inc., 802-365-7200. The recommended cleaning 
procedure is pressure washing. Please follow the detailed instructions in 
this section. 

2 gpm minimum flow at 900 psig minimum. Equipment rental companies can 
usually supply such a unit on a daily rental basis. 

Washer wand with spray nozzle, (obtainable from North East Environmental 
Products as an option) and an adapter to connect the wand to the pressure 
washer hose end. All washer wand connections are %" (6mm) NPT. 

Clean water supply with a capacity of at least 2 gpm at 20 psig. Connect to 
the pressure washer using an ordinary garden hose. 
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Cleaning the Unit 

Step 1 

Step2 

Step3 

Step4 

Steps 

Shal~ l u wt1•u l 1 I~ 

Turn off equipment. 
Turn off the feed water to the stripper. 

Provide for waste disposal. 
Make provisions for disposing of the sludge and waste generated during 
cleaning. A wet/dry vacuum may be required, or possibly the outlet pump 
(if provided) can pump out to a storage tank. Be aware that large pieces 
of debris might possibly clog the outlet pump or check valve. 

Remove cleanout port covers. 
Remove all cleanout port covers. 

Turn on water and pressure washer. 
Turn on the water supply to the pressure washer. Then, turn on the pressure 
washer. Wear protective goggles or face shield while spraying . 

Insert wand and start pressure washer water flow. 
Insert the wand all the way into the 8" (20cm) cleanout port on the sump tank. 
Have the spray nozzle pointed up toward the bottom of the lowest tray. Holding 
the wand tightly, pull the trigger to start the pressurized water flow. Expect the 
wand to kick back as flow starts. 
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MAINTENANCE 

Step 6 

Step 7 

Step 8 

Step 9 

Move wand side to side. 
Move the wand side to side at a rate of about 1 inch (3cm) per second. Be sure 
to cover the entire tray bottom area. Recommended cleaning times for one side 
of one tray are given below: 

Model 1300 2min 

Model 2300 4 min 

Model 2600 8 min 

Model 3600 12 min 

Model 31200 24min 

Model 41200 32min 

Inspect cleaned area. 
Periodically stop the cleaning operation and inspect the cleaned area by shining 
a light into the unit. The area is clean when there are no deposits in or around 
the stripper tray holes. 

Caution: Check the water level in the sump tank periodically, and drain it 
when necessary. 

Clean top side of tray. 
When the bottom surface appears clean, move the wand to the top side of the 
same tray by inserting it in the next highest cleanout port. Continue spraying with 
the nozzle pointed down onto the top surface of the tray. Remove all visible 
deposits from the tray baffles and the walls of the unit. 

Repeat for all trays. 
Repeat the procedure for the bottom of the next higher tray, etc., working up to 
the top tray. 
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Step 10 

Step 11 

Sbal~ •1•<N 1 l • 1 • i ··~ 

Rinse. 
After the cleaning operation is finished, rinse the trays, baffles, and walls with 
the pressure sprayer. Work down from the top tray to the sump tank. Make 
sure the surfaces are clean and the holes are not blocked by loosened debris. 

Remove the top cover, flip it over, and wash the bottom side. Inspect spray 
nozzle and the wire mesh mist eliminator pad for fouling. 

Clean the spray nozzle. 
If the spray nozzle shows evidence of deposits, it should be removed and 
cleaned with a wire brush. Some systems have more than one spray nozzle. 

Check the mist eliminator pad. 
Clean the mist eliminator pad. 

Use the pressure sprayer to remove debris, deposits, and gummy residues 
on the mist eliminator pad. 

Replace the mist eliminator pad. 
Mist el iminator pads that are excessively plugged should be replaced. The old 
pad is removed by loosening the retainer plates on the corners of the pad. 
Reinstall the new pad in the same orientation as the old one. 
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TROUBLESHOOTING Shal~ 1uwp1ui1I~ 

Caution: A competent electrician should perform any work inside the 
electrical control panel. Do not perform troubleshooting if you are not 
familiar with the procedures or the equipment. 

Problem Blower Won't Start Or Run 
No power to 

blower 

Blown Fuse 

Overload relay 
trips 

Tubing to air 
pressure switch 

plugged with 
water or debris. 

Blower does not 
rotate freely. 

Check that all switches are in " ON" or "AUTO" position. 

Position main disconnect switch to "ON" position. Turn control switches to "ON" 
or "AUTO." 

Check to see if fuses are ok. Check fuses in main disconnect switch 
and in control panel. 

If blown, replace with fuse of the same size and rating to avoid the risk of fire or 
electrical shock. 

Locate reset button on blower overload relay. 

Push reset button in. Reasons for tripping: incorrect line voltage, motor wired 
incorrectly, inadequate ventilation, worn bearings. 

Remove tubing from air pressure switch and blow into it 
towards tank. 

Clean or replace tubing if plugged or kinked. 

TURN OFF ALL power to the system. Try to spin wheel by hand. 
Wheel should rotate freely. 

If not, call North East Environmental Products. 

ShallowTray Operation and Maintenance Manual 5-1 
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TROUBLESHOOTING 

Problem Outlet Pump Won't Shut Off 
Suction or 

discharge piping 
for pump is 

clogged. 

Float switch in 
tank is stuck in 
down position. 

Normal Operation 
- Water level in 

sump is OK. 

Check water flow from discharge pipe. Piping should be clean inside. 
Look for narrowing caused by scale or iron accumulation. 

Remove piping. Inspect, clean, or replace as necessary. 

Remove 8 inch (20cm) inspection cap and check that all floats are 
floating on the water. 

Clean all deposits from float. Replace float if necessary. 

Pump will stop when water level reaches pre-determined height in tank. 

Allow water level to decrease until pump turns off. 

Let water level reach predetermined lower level, which will cause outlet pump 
to turn off. Water level may be just below the bottom of clear sight tube before 
pump shuts off - this is normal. 
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Problem 
No power to pump 

Blown fuse. 

Overload relay 
trips. 

Normal operation 
- Water level in 

sump is OK. 

Level switch in 
tank is wired 
incorrectly in 
control panel. 

Pump does not 
rotate freely. 

Impeller or check 
valve is fouled. 

Outlet Pump Won't Run Or Pump Water 

Check that all switches are in "ON" or "AUTO" position. 

Position main disconnect switch to "ON" position. Turn control switches to "ON" 
or"AUTO." 

Check to see if fuses are ok. Check fuses in main disconnect switch 
and in control panel. 

If blown, replace with fuse of the same size and rating to avoid the risk of fi re or 
electrical shock. 

Locate reset button on pump overload relay. 

Push reset button in. Reasons for tripping: incorrect line voltage, motor wired 
incorrectly, inadequate ventilation, worn bearings. 

Pump will start when water level reaches predetermined height in tank. 

Allow water level to increase until pump turns on. Be sure pump 
switch is in "Auto" position. 

Let water level reach predetermined upper level, which will cause outlet pump 
to turn on. 

Check wiring circuit against diagram. See that all connections are 
tight and no short circuits exist because of worn insulation, crossed 
wires, etc. 

Rewire any incorrect circuits. Tighten connections, replace defective wires. 

TURN OFF ALL POWER TO THE SYSTEM. Try to turn impeller by hand. 

If impeller won't turn , remove housing and locate source of binding. It could be 
due to impeller, seal , or bearing damage, or excessive fouling. 

TURN OFF POWER. 

Remove pump outer housing and inspect impeller for blocked openings. Be sure 
to have a new housing gasket kit available before removing housing. Remove 
check valve from line and inspect for stuck or fouled valve. Clean or replace 
impeller or check valve as necessary. 

ShallowT ray Operation and Maintenance Manual 5-3 
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TROUBLESHOOTING 

Problem Low Air PressureNacuum In Stripper Tank 
Blower damper 

closed. 

Motor rotation 
backwards. 

Gravity discharge 
trap installed 

incorrectly. 

Inlet chamber 
(sea/pot) in each 
tray is not full of 

water. 

Rubber clean out 
caps not in place. 

Tubing to 
pressure gauge 

plugged with 
water or debris. 

Visually check position of damper on inlet of blower. 

Open damper to get proper reading on pressure gauge. Firmly tighten damper 
set screw. 

Watch rotation of blower wheel at slow speed. It must match 
direction of the rotation arrow on the blower housing. 

Reconnect wiring for proper rotation as per motor diagram. 

Trap should be positioned vertically, as an "upside down U." 

Install discharge trap per outlet plumbing drawings located in Section 6. 

Remove "4 inch" (10cm) rubber caps or slide tray aside and look 
at water level in chambers. 

Remove 4 inch (1 Ocm) rubber caps on end of trays. Fill up inlet chambers 
with a hose. Or, follow the sealpot fill procedure as described in the Initial 
Start Up section. 

All cleanout ports must have a rubber cap installed. 

Tighten clamp on all rubber caps. 

Remove tubing from pressure gauge and blow into it towards tank. 

Clean or replace tubing if plugged or kinked. 
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Unit has gravity 
feed, and inlet 

pipe on inside of 
ShallowTray cover 
is not submerged 

in inlet chamber 
water. 

Debris blocking 
blower intake. 

Normal operation 
for automatic unit. 

Shal~ 1.,wi.tr•1 I• •~ 

Remove cover and measure length of piping hanging from inside 
of cover. Length is to be about 101h inches (27cm) from cover 
surface. 

Adjust length of inlet pipe on inside of cover until total length is about 101h inches 
(27cm). DO NOT INSTALL NOZZLE ON A GRAVITY FEED UNIT. 

Look at blower intake screen. 

Remove debris from screen. 

When inlet pump starts, the blower will start and air pressure will 
increase to required operational level. 

No action necessary. 
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TROUBLESHOOTING 

Problem High PressureNacuum In Stripper 
Air exhaust piping 

is restricted. 

Air holes in 
bottom of trays 

are plugged. 

Mist eliminator 
pad is plugged. 

Check vent piping for bird nests or other obstructions. Check that 
vent pipe diameter does not decrease. 

Intake or exhaust air pipe diameter must be at least as big as the cover vent 
or blower intake diameters. 

Remove inspection and cleanout caps and visually inspect 
aeration holes. 

For iron fouling, clean out the unit with a pressure washer. For scaling, scrape or 
bang the scale from all surfaces, then use a pressure washer to open the 3/is 
inch (Smm) diameter holes. Consider using a sequestering agent to 
prevent scaling. 

Remove cover from ShallowTray and inspect the bottom of 
the mist eliminator pad in the cover. 

Remove mist eliminator pad from cover and clean. If fou led, replace with a new 
mist el iminator. 
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Problem Water Won't Flow Into Unit 
Inlet/well pump 

functioning 
properly. 

Stripper Sump 
Tank air pressure 
is low. System is 

in alarm condition. 

Spray nozzle or 
inlet piping is 

plugged. 

Allow water level to rise in well pump, which will turn on the inlet 
pump and start water flow to system. 

No action necessary. 

Read sump tank air pressure from pressure gauge. System should 
be in alarm condition if pressure is below about 2 inches (Scm) W.C. 

Check that blower is operating properly, and has correct rotation. Check that 
all rubber caps are in place on end of trays. 

Remove cover and inspect nozzle and piping for debris and buildup. 

Clean or replace clogged parts. 
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TROUBLESHOOTING 

Problem Iron Fouling Is A Problem 
Iron precipitates 

out of water when 
treated with an air 

stripper, causing 
iron build up 

in unit. 
Remove cleanout caps and inspect inside of tray for buildup/fouling. 

• Clean out unit with pressure washer on a routine basis. 

• Pretreat incoming water to reduce fouling problems in stripper. 

• Meter a sequestering agent into the inlet water. 

Problem VOC Removal Is Less Than Expected 
There are many possible reasons for poor stripper efficiency. Please review 
the following list of questions to determine what the problem might be. 

1. Have the trays been taken apart? Are they put back together as supplied 
from the factory, i.e., nozzle over sealpot, downcomers from each tray 
underwater in the sealpot of the tray below? 

2. What is the sump tank air pressure reading? Is it steady, slowly changing 
over time, or rapidly fluctuating? 

3. What is the air flow rate through the stripper? How is it measured? Where 
is the sensor mounted? 

4. What is the air intake and exhaust piping design (size of ducts, number of 
elbows, length of pipe run , GAC, heaters, other restrictions)? 

5. Are sample ports installed on each tray to verify per-tray removal efficiency? 

6. Is sump tank contaminated? Where are effluent samples taken from? 

7. Are sample ports purged for 30 seconds-1 minute before taking sample? 

8. Are samples being taken, stored, and tested per approved methods? 

9. Are seal pots on each tray full of water? 

10. Does the sump tank have at least 4 inches (1 Ocm) of water at all times? 

11 . Is the water suction elbow in the tank pointing down and always underwater? 

12. What is the inlet water temperature? 

13. What else is in the water besides the contaminants in question? 

14. Are there occasional slugs of free product, or much higher than normal 
contaminant concentrations that could enter the stripper? 
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15. Is inlet water supplied as a continuous stream (as from an electric pump), 
or is the flow pulsed (as from a pneumatic pump)? 

16. Are there surfactants, detergents, greases, fats, etc. in the water that are 
causing foaming in the stripper? 

17. Is there equipment near the blower intake that could be contaminating 
the air? 

18. Has the air entering the blower been tested for VOCs? 

19. How far away from each other are the air intake and air exhaust points? 
Is the air intake downwind or upwind from the exhaust? Is it possible for 
contaminated air to be sucked back into the stripper air intake? 

20. Is the blower spinning in the correct direction (top of blower wheel spinning 
towards tank)? Watch wheel when it is almost stopped. 

21 . Is there air coming out of the discharge piping? 

22. Is outlet piping siphoning all water out of the sump tank, until it sucks air 
from tank? 

23. What is the outlet plumbing design (gravity discharge, pumped discharge, 
uphill, downhill, other equipment in-line, size of piping, etc.)? 

24. What do the bubbles look like in each tray? Install view ports to see. 

25. Are the undersides of the trays free of drips and drizzles? 

26. Are tray holes closed or plugged? Is there any scaling or fouling on 
the trays? 

27. Is the system level? 

28. When shutting system down, is inlet water shut off, blower allowed to operate 
for an additional 5 minutes, then blower shut off? 

ShallowTray Operation and Maintenance Manual 5.9 
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AERATION PROCESS. COUNTER-CURRENT AIR AND WATER FLOW 

EXHAUST AIR 

AERATION TRAY 

AERATION TRAY 

AERATION TRAY 

~ ~ & 
~ -~, -~ 
~ \. \ 

AIRFLOW 

CLEAN AIR INTAKE~~~'' 

WATER HOLDING ----~ 
(SUMP) TANK 

©@ !M@'if &.®®~[Mlffillb~ [f)~~ 'if[}{IO® 
©~\WJO!M®" ®~~ [Q)~\WJOIM®® 'if[}{lffe.'if 
&.~~ ®[f)~~Ol?O~ If@ 'if[}{IO® !!:!l!MO'if" 

.-----•CONTAMINATED 
WATER INLET 

INLET CHAMBER/SEALPOT 

DOWN COMER 

INLET CHAMBER/SEALPOT 

DOWN COMER 

INLET CHAMBER/SEALPOT 

DOWN COMER 
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Troubleshooting Guide for Poor Removal 

WATER ISSUES 

1. What is the water flow rate through the stripper? 

2. Is there foam in the air stripper caused by surfactants, greases, fats , etc.? 

3. What else is in the water besides the contaminates in question? 

4. Are there occasional slugs of free product that could contaminate the sump of 
the air stripper? 

5. Does the sump tank have at least 4 inches of water at all times? 

6. Are the seal pots on each tray full of water? 

7. Are the samples being taken, stored, and tested per approved methods? 

AIR ISSUES 

1. What is the air flow rate through the stripper? 
- How is it measured? 
- How does it compare with the shop tests? 

2. Is there water blowing out the exhaust stack? 

3. Is there air blowing out the water discharge piping? 

4. What is the design of the air intake and exhaust? 
- Is there any constriction of the flow of air? 

14. is there any way contaminated air can get into the blower intake? 

MECHANICAL AND OTHER ISSUES 

1. Is the blower spinning in the correct direction? i.e. Top of blower wheel 
spinning towards blower outlet. (The blower will blow air even if running 
backwards.) 

2. Is the system level? 

3. When system shuts down, does blower continue to run for 5 minutes after 
influent water stops? 

4. Have there been any power outages that would cause untreated water to fall 
into the sump? 

5. Are trays properly stacked so that the downcomers are in seal pots? 

FOULING ISSUES 

1. Is there any scaling or fouling on the trays? The holes in the trays should be 
3/16 of an inch in diameter. 

2. What is the sump tank pressure reading? Has it changed over time? 

DOCUMENT 900-900-00290 0 
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TYPICAL VENT LINE INSTALLATION 

.... 4 

~-3 

1 
MINIMIZE NUMBER OF ELBOWS 
AND TOTAL LENGTH OF PIPE TO 
REDUCE PRESSURE LOSSES. 6 

t J_ ~LJ) 
2 n=~:~-___.,-==! D_/ ,5 

I ~1 TABLE1 
MODEL VENT LINE DIA. (INCHES) 

1300 6-5/8 
1300P 6-5/8 
2300 6-5/8 
2300P 6-5/8 
2600 8-5/8 
3600 10-5/8 
31200 16-5/8 
41200 18-5/8 

NOTES: 

1. RUBBER COUPLING WITH STAINLESS STEEL RING CLAMPS. 

2. VENT LINE PIPE DIAMETER MUST BE EQUAL TO OR GREATER THAN THE AIR 
EXHAUST VENT DIAMETER ON THE AIR STRIPPER COVER. 

3. FIRMLY SUPPORT PIPE AT ROOF PENETRATION. 

4. FOR INTERMITTENT OPERATION, INSTALL WIRE MESH OF 1/4" (OR LARGER). FOR 
DRINKING WATER SUPPLY, INSTALL ELBOW WITH WIRE MESH. 

5. ALLOW CLEARANCE FOR REMOVING SECTION OF VENT LINE FOR EASY ACCESS TO 
AERATION TRAYS. 

6. PITCH VENT LINE TOWARD SHALLOW TRAY UNIT. 

7. USE PIPING THAT HAS ADEQUATE STRENGTH (PRESSURE OR VACUUM) 
SPECIFICATIONS, AND THAT IS OF SUITABLE MATERIAL. 

900-900-00016 REV. B KM 11/7/95 
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BOTTOM TRAY 
DOWNCOMER 

2 in. 

4- 5 in. 

tt 

GRAVITY DISCHARGE TRAP SET-UP (SEE NOTE 6) 

1 VENT LINE 

1. VERTICAL TRAP HEIGHT SHOULD BE SET SO THAT THE SYSTEM 
MAINTAINS A SUMP TANK WATER LEVEL OF 4-5 INCHES (FROM 
THE BOTTOM OF THE SUMP TANK) DURING NORMAL OPERATION. 

SPRAY NOZZLE 

DOWN COMERS 

SEALPOTS (FORM WATER-SEAL, 
BOTTOM OF DOWNCOMER MUST 
BE SUBMERGED. WATER REMAINS 
IN SEALPOTS WHEN FEED WATER 
SHUTS DOWN.) 

POSITIVE AIR PRESSURE FROM BLOWER 

2. THE 4-5 INCH WATER LEVEL ALLOWS THE HIGH LEVEL ALARM 
SWITCH TO RESET AND ALSO FORMS A WATER SEAL AROUND THE 
BOTTOM TRAY DOWNCOMER AND THE EFFLUENT WATER LINE. THIS 
PREVENTS AIR FROM ESCAPING THROUGH THE EFFLUENT WATER 
LINE AND BOTTOM TRAY DOWNCOMER. 

3. THE VACUUM RELIEF VALVE PREVENTS THE WATER FROM 
SIPHONING OUT THE EFFLUENT WATER LINE. 

4. IF THE SUMP TANK WATER IS DEEPER THAN 4-5 INCHES WHEN THE 
STRIPPER IS IN OPERATION, THEN EITHER THE LINE SIZE IS TOO 
SMALL OR THERE IS SOME TYPE OF RESTRICTION IN THE LINE. 

5. IF THE EFFLUENT LINE BECOMES FOULED, IT WILL REDUCE THE 
DIAMETER OF THE LINE AND CAUSE THE WATER LEVEL TO RISE. 

6. A TRAP IS NOT NEEDED IF THERE IS A DISCHARGE PUMP. 

IF'@~ IR{~IF'~~~OO©~ @001!. 'r/ ~ 

-- >' > .. I I (PRESSURE IN INCHES OF WATER COLUMN) 
oo ~©ii' ~~®~INlrIDI!.~ IP~~ mo® 
©MIW/1J00@5. ~~~ @M1Wl1100@5~ m~tr 

~IR{~ ~IP~©OIF'O© 1T© mo~ l\JJOOIJ'ii'. 

SIDE VIEW 

HIGH LEVEL ALARM FLOAT SWITCH 

VACUUM RELIEF VALVE 

WATER LEVEL FORMS WATER-SEAL TO PREVENT AIR 
FROM ESCAPING UP DOWNCOMER OR THROUGH 
EFFLUENT WATER LINE 

DO NOT USE THIS TRAP WHEN PUMPING OUT OF ShallowTray 
OR WITH INDUCED DRAFT SYSTEMS 

SET HEIGHT OF INVERTED U·TRAP TO 
MAINTAIN 4-5 in. WATER LEVEL IN SUMP 
TANK DURING STRIPPER OPERATION 
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AIR OUT 

1 AIR DISCHARGE ,,,r-- PORT 
/ CONNECTED TO 

ShallowTray 

BLOWER INLET 

~AIR INLET PORT 
/ PEN TO ATMOSPHERE) 

AIRIN --- __..-- OPEN TO 
~ ATMOSPHERE 

--- STANDPIPE 
SEE NOTE 1 

NOTES 
1. HEIGHT TO TOP OF STANDPIPE SHOULD BE 

1" HIGHER THAN LOWEST POINT ON AIR 
INLET PORT. 

2. DO NOT USE THIS SETUP IF PUMPING OUT 
OF ShallowTray. 

3. DISHARGE PIPING SHALL BE GREATER 
THAN OR SAME SIZE AS WATER DISCHARGE 
PORT. 

4. PIPING RUN MUST PITCH AWAY FROM 
STRIPPER. 

DRAWi NG IFOR RE IFIER !ENCE ONLY 
DO NOT ASSEMBLY PEIR THIS 
DRAWING. 
SIEIE IDIR AW INGS THAT AIRE SIPECI FIC 
TO THll S UNIT. 

L__J L______________ --- WATER OUTLET 

INTERNAL PLUMBING--~ 
SUPPLIED BY NEEP 
(IF REQUIRED) 

'~ SEENOTE4 

.._ 
"T 

m LE 

NORTH EAST ENVIRONMENTAL PRODUCTS, INC. 
17 TECHNOLOGY DRIVE 
WEST LEBANON, NEW HAMPSHIRE 03784 

RECOMMENDED GRAVITY DISCHARGE SETUP 
FOR INDUCED DRAFT SYSTEMS 

llZE I DWQN O. I HE£T . .,, 
A 900-140-00003 0 

Of 

I CAlE NONE DO NOT SCALE DRAWING 
... w. RC DATl 7-7-95 
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SEALPOT FUNCTION - WATER SEAL 

AERATION TRAY 

DOWNCOMER~~----t~ 

SEAL POT~~~~--<~ 

(FILL SEALPOTS 
PRK>R TO START-UP) 

~----- DOWNCOMER 

CAUTION I 

@© INl©'ii' £!':.~~~IMl~IL~ IP~~ 'ii'IXIU~ 
@Mo/HJalNJ@. ~~~ @M\\'MlllNI@~ 'ii'IXIU:.'ir 
£!':.~~ ~wi~~a!Fa~ 'ii'© 'f!Xla~ lWINla'ii'. 

SEALPOT MUST BE FILLED WITH WATER TO CREATE WATER SEAL 

AERATION 
TRAY 

AERATION 
TRAY 

WATER FLOW 

DOWNCOMER ~-;-~r-~~~~~..J 

SEAL.POT~--....,.__~~~~~~--' 

FILLED SEALPOT 

AIRFLOW 

1. EACH AERATION TRAY CONTAINS A SEALPOT. ALL SEALPOTS MUST BE FILLED WITH WATER TO FORM 
A WATER SEAL AROUND THE OOWNCOMERS. 

2. IF SEAL.POTS ARE NOT FILLED, AIR WILL TRAVEL UP THE DOWNCOMER AND PREVENT WATER 
FROM FLOWING DOWN THEM. THIS Will CAUSE THE WATER TO WEEP THROUGH THE 31'16" 
AERATION HOLES ON THE BOTTOM OF EACH TRAY, RESULTING IN POOR REMOVAL EFFICIENCY. 

3. HE SUMP TANK WATER LEVEL ACTS AS A WATER SEAL FOR THE BOTTOM TRAY DOWNCOMER. 
MAINTAIN AT LEAST 3' OF WATER IN THE SUMP TANK AT ALL TIMES. 

4. SEALPOTS CAN BE FILLED MANUALLY, OR BY FOLLOWING THE PROCEDURES LISTED IN THE 
OPERATION AND MAINTENANCE MANUAL 

WEEPING 

UNFILLED SEALPOT 
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-------------------

TO PREVENT PLASTIC DAMAGE 

- Keep water temperature inside the system less than 95°F (35°C). 

- Keep air temperature around the system less than 95°F (35°C). 

- Keep ShallowTray system out of direct sun. 

- Make sure all piping to the tank/cover mates up properly, 
without stress. 

- Make sure all piping is supported independent of the 
tank/cover. 
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R~m~--~ Products 

Redux 300 

DEPOSIT CONTROL AGENT 

PRODUCT APPLICATION: 

Redux 300 is a concentrated blend of sequestering agents and polymers specifically designed to prevent the 
precipitation and deposition of iron and other metallic oxides and hardness salts such as ca lei um carbonate 
in a wide variety of water handling systems. The product is particularly effective in preventing the 
deposition of iron, manganese and calcium contaminants in ground water remediation systems utilizing air 
stripping towers. By maintaining clean packing surfaces, use ofRedux 300 helps to increase water 
circulation rates, minimize pressure drops, reduce liquid hold -up and improve the mass transfer efficiency 
of the unit. When used on a continuous basis the product can also help to remove existing deposits from the 
system, thereby enabling a facility to reduce traditional chemical and manpower clean -up expenses. 

Redux 300 is easy to use in that the product is environmentally -safe, does not promote microbiological 
contamination, is active over a broad pH range and is compatible with all other water treatment 
compounds. The product is also chlorine -stable, does not contribute to foaming problems and is non -
corrosive to metal surfaces. 

PRODUCT DESCRIPTION: 

Appearance: 
Specific Gravity: 
Density: 
pH: 
Freeze Point: 

PRODUCT DOSAGE: 

Clear, Pale straw to yellow 
1.00 - 1.05 @ 25 degrees C 
9.17 pounds per gallon 
Approximately <5 
Less than 32 degrees F 

As product feed rates are highly dependent upon makeup water characteristics and system operating 
conditions, your sales representative should be consulted for specific dosage recommendations. Typically , 
however, Redux 300 is dosed to the system at a rate of I 0 - I 00 ppm (as product). The recommended feed 
method is by continuous injection of the product into the system influent line (see Product Application 
Guidelines on the reverse side of this page for specific product feed recommen dations and procedures). 

PRODUCT SAFETY: 

As with any industrial chemical, Redux 300 should be handled with appropriate care. There fore, please 
have all supervisory personnel and operating employees review the Material Safety Data Sheet (MSDS) to 
obtain recommended application, storage and disposal procedures before using the product in your facility . 

PRODUCT PACKAGING: 

Redux 300 is available in 275 gallon totes, 55 and 30 gallon drums, 15 gallon containers, 6 gallon pails and 
bulk. 

550 Vermont Rte.30, P.O. Box 331, Newfane, Vermont 05345 
Phone: 802-365-7200 Fax: 802-365-4652 remedeproducts.com 
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Former Brainerd Manufacturing Site 

Air Stripper Fixed Dwyer Pitot Tube Pressure/Flow Look-up T able 

For 6-inch Pipe 

Differential Pressure Velocity Flow 
(inches of water) (feet per minute) (cubic feet per minute) 

0.020 562.339 110.36 

0.040 795.267 156.07 

0.060 973.999 191 .15 

0.080 1124.677 220.72 

0.100 1257.428 246.77 

0.120 1377.443 270.32 

0.140 1487.808 291 .98 

0.150 1540.028 302.23 
0.160 1590.534 312.14 

0.180 1687.016 331 .08 

0.200 1778.271 348.99 

0.250 1988.168 390.18 

0.300 2177.929 427.42 

0.350 2352.432 461 .66 

0.400 2514.855 493.54 

0.450 2667.407 523.48 

0.500 2811 .694 551 .79 

Target = 300 CFM 
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@ B ENCHMARK DESPA TCH INDUSTRIES, INC. 

' ENVIRONMENTAL FORMER BRAINERD MANUFA CTURING FA CILITY 
ENGINEERING B 
SC I ENCE . PLLC !RM GROUNDWATER PUMP AND TREAT PROCESS LOG 

SHEE T I OF2 

VOLUME OF 
DEPOSIT CONTROL AIR STRIPPER DISCHARGE VOLUME WATER 

DEPOSIT CONTROL AGENT USED SIGHT TUBE AIR STRIPPER PUMP FLOW TOTAL VOLUME TREATED 
OPERATOR AGENT VOLUME DURING PERIOD LEVEL (IN. AIR PRESSURE RATE TREATED TO DURING PERIOD 

DATE TIME INITIALS REMAINING (GALS) (GALS) ABOVE FLOOR) (In. WATER) (GPM) DATE (GALS) (GALS) 

I DESPATCH INDUSTRIES, INC. I 



- - - ----------------
FORMER BRAINERD MANUFACTURING FACILITY 

/RM GROUNDWATER PUMP AND TREAT PROCESS LOG 

SHEET20F2 

KW-HRS USED KW-HRS USED 
TO DATE DURING PERIOD (KW-

DATE (CONT.) TIME (CONT.) (KW-HR) HR) NOTES 
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APPENDIXF 

DESPATCH INDUSTRIES 

INDUSTRIAL DISCHARGE PERMIT 
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of E n v i r o n m e n· t a I S e r v i c e s 
Mon r o e C ounty , New Yo r k 

Maggie Brooks 
County Executive 

John E. Graham, P.E. 
Director 

July 14, 2004 

Mr. Alan Shaff er 
Despatch Industries, Inc. 
21 WolfTrapp 
Pittsford, NY 14534 

Re: Sewer Use Permit 

Dear Mr. Alan Shaffer: 

Attached you wi ll find your Sewer Use Permit No. 883 , which will expire on July 31, 2005 
Prior to. expin1ti9n, we will mag you .~ renewal application. . . . 

~ ;. .:~~~- . . 

This issue of the above permit is in ct)mpliance with the requirements of Section 6. 1 of the Monroe County 
Sewer Use Law. In no way does it imply that you have complied with all present regulations. During the next 
six (6) months, a representative from the Industrial Waste Section may inspect your premises and sample the 
industrial wastewater discharge. If there should be any violations, you will be notified by mail. 

Uyou have any questions regarding the pe1mit. please cal l Sean Keenan at 585-760-76 10 extensi.on 71 43. 

Sincerely, 

Harry M. Reiter 
Pretreatment Coordinator 

l~~~~~~~~~~~-
444 East Henriena Road Rochester, New York 14620-4630 Tel: (585) 760-7600 Fax: (585) 324- 12 13 

1 
http://www.;\,fo nroeco unty.gov printed on recycled pap er 
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TERMS AND CONDITIONS 

GENERAL REQUIREMENTS: 

A. The permittee agrees to accept and abide by all provisions of the Sewer Use 
Law of Monroe County and of all pertinent rules or regulations now in force or 
shall be adopted in the future. 
B.1. In addition to the parameters/limits outlined, the total facility discharge 
shall meet all other concentration values as described in Article II, Section lOe 
of the Monroe County Pure Waters Districts, Rules and Regulations-Sewer Use Law of 
the County of Monroe. 
B.2. Included in Article II, Section lOe, is the definition of "Normal Sewage". 
"Normal Sewage" may be discharged to 
concentrations outlined in the Joint 
will be subject to the imposition of 
monitoring requirements as a result. 
Article x of the MCSUL. 

the sewer system in excess of the 
Rules and Regulations, however, the facility 
a sewer surcharge and possible self 
Surcharging procedures are outlined in 

B.3. Regulatory sampling for an~lytes not s pecified under "required monitoring" 
shall be conducted by the Industrial Waste Section at a minimum frequency of once 
every three (3) years. 
c. This permit is not assignable or transferable. The permit is issued to a 
specific user and location . 
n. Per Article VIII, Section 8 .1 1 of the MCSUL, a violation by the permittee of 
the permit conditions may be cause for revocation or suspe nsion of the permit 
after a Hearing by the Administrative Board, or if the violation is found to be 
within the emergency powers of the Dire ctor under Sections 4.S or S.S. 
The revocation is immediate upon receipt of notice to t ·he Industrial User; however 
a Hearing shall be held as soon as poss ible. 
E. As provided under Article VIII, Section 8.1, the Director a nd his duly 
authorized representatives shall gain e ntry on to private lands by permission or 
duly issued warrant for the purpose of inspection, observation, measurement 
sampling and testing in accordance with the provfsions of this law and its 
impleme nting Rules and Regulations. The Director or his representatives s hall not 
have authority to inquire into any processes used in any industrial operation 
beyond that information having a direct bearing on the kind and source of 
discharge to the sewers or the on-site facilities for waste treatment. While 
performing the necessary work on private lands, referred to above, the Director or 
his duly authorized representative shall observe all safety rules applicable to 
the premises as established by the owner and/or occupant. 

SPECIAL CONDITION : 

A. The pH range for this p ermi t is 5. 0 - 12.0 s u. This range is specifically 
permitted by the Director as allowed under Article IV Section 4 .2 of the Monroe 
County Sewer Us e Law. 

REPORTING REQUIREMENTS : 

A. Per the requirements o f 40 CFR Part 403.5., Significant Industria l Users 
must submit Periodic Reports on Continue d Compliance to the Control Authority on a 
biannual (2/yr) basis. Deadline dates of s ubmission for these reports will be 
August lS and February lS respectively. 

B. Discharge monitoring reports s hall be submitted to the Control Authority 
upon receipt from the permi t tee's testing laboratory. 
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c . Any Industrial User subject to the reporting requirements of the General 
Pretreatment Regulations shall maintain records of all information resulting from 
any monitoring activities required by 403.12 for a minimum of three (3 ) years. 
These records shall be available for inspection and copying by the Control 
Authority. This period of retention shall be extended during the course of any 
unresolved l itigation regarding the discharge of pollutants by t h e Industrial User 
or the operation of the POTW Pretreatment Program or when requested by the 
Director or the Regiona l Administrator. 

NOTIFICATION REQUIREMENTS: 

A. Pursuant to Article VIII, Section 8.4k, the permittee shal l notify the 
Depar tment within 24 hours of becoming a ware that discharge mon i t oring i s in 
violation of any permit l i mi t. This notification shall be directed to the 
Industrial Waste Section at 760- 7 60 0. The User shall also repeat sampling and 
analysis for the anal yte in non - compliance and submit the results of t h e repeat 
analys i s to Monroe County within 3 0 days after becoming a ware of t h e v i olation . 
B. Notify the Director in writing when considering a revision to the p l ant 
sewer system or any change in industrial waste discharge s to the public sewers. 
The latter encompasses either an increase or decrease in average daily volume or 
strength of waste or new wastes. 
c. Notify the Director immediate l y of any accident , negligence, breakdown of 
pretreatment equipment or other occurrence that occasions discharge to the public 
sewer of any waste or process waters not covered by this permit. 

SLUG CONTROL: 

An Industrial User shall be required to report any/all slu g discharges to the 
Monroe County sewer system. For the purpose of t h is permit enclosure, a slug 
discharge shall be defined as any discharge of a non -rout i ne, epi sodic nature , 
including but not limited to an accidental spill or a non-customary batch 
discharge. Following a review p r ocess , the control author i t y (Monroe County ) 
shall determine the appl i cability of a facility slug control plan. If the Control 
Authority decides that a slug control plan is needed, the p l an shall contain, at a 
minimum , the following e l ements: 

1. Description of discharge practices , including non-routin e batch discharges. 
2 . Description of stored chemicals. 
3. Procedures for . immediately notifying the Control Authority of slug 
discharges , including any discharge that would violate a prohibition under 40 CFR 
403.5 (b), with procedures for follow - up written notification within five (S)days . 
4. If necessary, procedures to prevent adverse i mpact from accidental spills, 
including , but not limited to , inspection and maintenance of storage areas, 
handling and t r ansfer o f materia l s, l oading and unloading operations , control of 
plant site run - off, worker training, building of containment structure s or 
equipment, measures for containing toxic organic pollutants (including solvents) 
and/or me asure s and e quipment for emerge ncy purpo ses. 

SNC DEFINITION: 

In a ccorda n ce wi th 40 CFR 403.8 (f) (vii), an industrial u se r is ins ignifica nt 
non compli a n ce (SNC) if its v i o l a tions mee t o n e or more o f the f o ll o wing c r iteria: 

A. Chro nic vio lation s of was t e water di sch a rge limits - d e fine d as tho s e which 
66% o r more o f a ll the mea s ure me nt s take n during a s ix month p e riod e xce ed (by any 
ma gnitude ) the da ily maximum limit or the a v e rage limit for the s ame polluta nt 
p a r a me t e r . Thi s crite ria doe s NOT apply to the f o ll owing Monroe County 
s urcha rgeabl e parame t ers : 

Bioc he mi cal Oxyge n De mand, To t a l Su s p e nde d Solids , Chlor ine De ma nd and 
Tota l Phospho rus (re f . Articl e X - Mo nroe Co unty Sewe r Use Law) . 
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B. Technical review criteria (TRC) violations - defined as those in which 33% 
or more of all the measurements for each pollutant parameter taken during a six 
month period equal or exceed the product of the daily maximum limit or the average 
limit times the applicable TRC. This criteria does NOT apply to the following 
Monroe county surchargeable parameters: Biochemical Oxygen Demand, Total 
suspended Solids, Chlorine Demand, and Total Phosphorus (ref. Article X - Monroe 
County Sewer Use Law) . 
c. Any other violation of a pretreatment effluent limit (daily maximum or 
longer-term average) that the Control Authority had caused, alone or in 
combination with other discharges, interference or pass-through (including 
endangering the health or POTW personnel or the general public) . 
n. Any discharge of a pollutant that has: caused imminent endangerment to human 
health, welfare or the environment or has resulted in the POTW's exercise of its 
emergency authority under paragraph (t) (1) (vi) (8) of 40 CFR part 403 to prevent 
such a discharge. 
E. Failure to meet, within 90 days after the scheduled date, a compliance 
schedule milestone contained in a local control mechanism or enforcement order, 
for starting construction, completing construction, or attaining final compliance. 
F. Failure to provide, within 30 days after the dne date required reports s uch 
as BMR's, 90 day compliance reports, periodic reports on continued compliance . 
G. Failure to accurately report noncompliance. 
H. Any other violation or group of violations which the Control Authority 
determines will adversely affect the operation and implementation of the local 
pretreatment program. 

PENALTIES: 

should the facility be considered in Significant Non-Compliance (SNC), based on 
the above - mentioned criteria, the minimum enforcement response by Monroe County 
will be the publication of the company name in the Gannett Rochester newspaper. 
The company will be published as an Industrial User in Significant Non-Compliance 
(SNC) . Fines and criminal penalties may follow this publication (ref . Article 
XII - Monroe County Sewer Use Law) . 

Nothing in this permit shall be construed to relieve the permittee from 
civil/criminal penalties for noncompliance under Article XII, Section 12.l(D) of 
the Sewer Use Law of the County of Monroe. Article XII, Section 12.l(D) provides 
that any person who violates a permit condition is subject to a civil penalty not 
to exceed $10,000 for any one case and an additional penalty not to exceed $10,000 
for each day of a continuing violation. 
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I NITIAL SEWER USE PERMIT 
in--·--

County of Monroe Pure Waters Distflit~ rfJ~Ji3 f iI.J t°:::i '-··' L., L-- I 1, 
Permit No: <4'i3 

II
' ru<\ I n 
! JUN 0 g 2004 I!, j! 

lJ L.-' l 
IB ! 

Expires : 07 - .~ / - Z£•(i.s·-

Fee : $40.00 
~ y ________ ___ l 

Firm Name Despatch Industries , Inc. ~~------' 
C.h.~c.I_ ;.\-- lt S-<i"l 

Address 115 North Washington St . 

East Rochester, Ne w York 14445 

Type of Business or Service : Former manufacturer of hardware and metal products. 

I. The above-named applicant is permitted to discharge wastes into the Pure Waters 
Sewer syscem or Tributary thereto as apµlied for ~y an aµplication 
dated and verified by the applicant except the Director of Pure Waters 
requires the following terms and conditions to govern the permitted discharge: 
A. 

B·-----------------------------------------------~ c. _____ ______________ ___________ _ _____________ ~ 

II. The applicant further agrees to: 

1. Accept and abide by all provisions of the Sewer Use Law of Monroe County and 
of all pertinent rules or regulations now in force or shall be adopted in the 
future. 

2. Notify the Director of Pure Waters in writing of any revision to the plant 
sewer system or any change in industrial wastes discharge to the public sewers 
iisted in Exhibit " B". The latter encompasses either (1) an increase or 
decrease in average daily volume or strength of wastes listed in Exhibit " B" or 
(2) new wastes that were not listed in Exhibit " B". 

3 . Furnish the Director of Pure Waters upon request any additional information 
related to the installation or use of sewer or drain for which this permit is 
sought. 

4. Operate and maintain any waste pretreatment facilities, as may be required 
as a condition of the acceptance into the public sewer o f ~he induDtrial wastes 
involved , in an efficient manner at all times, and at no expense to the County. 

5 . Cooperate with the Director of Pure Waters or h is representatives in their 
inspecting , sampling , and study of wastes , or the facilities provided for 
pretreatment . 

6 . Notify the Director of Pure Waters immediately of any accident , negligence, 
breakdown of pretreatment equipment , or other occurrence that occasions 
discharge to the public sewers of any wa s tes or process waters not covered by 
this pe rmit . 

Applicant ' s 

Applicant's Titl e 

Emerge nc y Contac t Thomas H. Forbes , P . E. Phone (716) 856-0599 

Pe rmit Approve d by ~ c:J,.Jc..../f;:. 
Di~ ~Pure Wa t e r s 

Date 
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APPLICATION FOR LICENSE OR PERMIT FOR DISCHARGE 
I NTO PURE WATERS SEWER SYSTEM OR TRI BUTARY 

1. Name of Applicant : Despatch Industries , Inc . 
Company or Individual 

2. Address of Applica n t : 115 North Washington St . 

East Rochester , New York 14445 

3. Location of Property: _S_a_m_e~_a_s~a_b_o_v~e-·~~~~~~~~~~~~ 

4. Ownership of Property : ~N~-~A~.'---~~~~~~~~~~~~~~~~~ 
Name/Address if 
different than above 

5 . Number of sewer 
connections requiring ~O~n~e~.'---~~~~~~~~~~~~~~~~~ 
license/permit 

6. Type of activity producing 
wastes requiring license or 
permit pursuant to Sewer 
Use Law of Monroe County Effluent from groundwater pretreatment system . 

7 . Department of Health or of 
New York State Permit # 
(if any) ~N~·~A~-~~~~~~~~~~~~~~~~~ 

8. Number of Attachments : _T_h_r_e_e~~~~~~~~~~~~~~~~~-

Exhibit " A" Location Map 

Exhibit " B" Schedule of Remediation Water Produced 

Exhibit "C" Summary of Industrial Waste Characteristics 

Note: Fill in all applicable spaces . If not applicable , 
mark N.A . in appropriate space . 
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ATTACHMENTS TO ACCOMPANY APPLICATION 

1. A plot or tape location map of the property showing accurately 
the size and location of all sewer and drainage connections to 
t he sewerage system , all pretreatment devices and all manholes 
or other accessible sampling points . Each sewer or drain 
connection shown on drawing shall be designated by an 
identification number . The plot or tape location map shall be 
attached as Exhibit "A". 

2. A complete schedule of all process waters and industrial wastes 
produced or expected to be produced at said property, including 
a description of the character of each waste , the daily vol ume 
and whether the flow is continuous or intermittent. The 
schedule shall be attached as Exhibit " B" . 

3. A summary of the total waste water characteristics to be 
received from the applicant shall be submitted in proper form 
as Exhibit "C". 

4. Additional information requested by the Di~ector of Pure Waters 
shall be prepared as Exhibit " D" and be attached to the 
application as required . 

Mr. Alan Shaffer 

Despatch Industries , Inc . 

Phone #~~~~-5_8_5_-_3_3_9_-~1_2_8_3~~~~~~ 

Pe rson to be contacted for inspection or emergency purposes and phone number 

Mr . Thomas H. Forbes , P . E. 
Benchmark Environmental Engineering & Science , PLLC 
716-856-0599 ext . 15 
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COUNTY OF MONROE 
SEWER USE PERMIT ENCLOSURE 

Despatch Industries, Inc. 
115 North Washington St. 
East Rochester, N.Y. 14445 

TYPE OF BUSINESS: Groundwater Remediation 
SIC CODE: NIA 
SAMPLE POINT: Sample Port After Air Stripper 

M ONITORING 

PERMIT NUMBER: 
DISTIUCT NUMBER: 

SELF MONITORING FREQUENCY: I. Perfor mance Testing pr ior to discharge 

883 
8515 

2. First three consecutive days system is in operation. 
3. Weekly for the next three weeks. 
4. Monthly monitoring thereafter. 

SAMPLING PROTOCOL: Sampling and analysis shall be performed in accordance with the 
techniques prescribed in 40 CFR Part 136 and amendments thereto. In the absence of 40 CFR Part 
136 testing methodology, a New York State Department of Health, approved method is acceptable. 
A grab sample, collected from the above noted sample points shall be analyzed for the following: 

Total Volitile Organic Compounds (TVOC's) 

DISCHARGE LIMITATIONS: The summation of the VOC' shall not exceed 2.13 ppm . 

SPECIAL CONDITIONS: 

1. All groundwater must be treated regardless of the influent concentrations. 

2. Quarterly flow summaries shall be submitted for billing purposes. It is imperative these 
summaries are submitted in a timely manner. 

3. Discharge to the sanitary sewer may not commence until performance testing from the 
treatment system discharge has been approved. 

07-06-2004 


