
Operations and Maintenance Manual 

Ground Water Remediation System 

Former Accurate Die Casting Sit~ 
Fayetteville, New York 

Revised December 2000 



Contents 

Revised: December 2000 

Emergency response . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . v 

1. Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
1.1. General ........................................... 1 
1.2. Background . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
1.3. Operation precautions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 

2. Operator responsibilities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 
2.1. General ........................................... 7 
2.2. Operator responsibilities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 

2.2.1. System performance monitoring and record keeping . . . 7 
2.2.2. Preventative maintenance and repair . . . . . . . . . . . . . . . . 8 
2.2.3. Environmental monitoring sample collection ......... 8 
2.2.4. SPDES Discharge monitoring reports ............... 8 

3. Description and operation of system components . . . . . . . . . . . 11 
3.1. General .......................................... 11 
3.2. System Controls ................................... 12 
3 .3. Recovery wells, trench, and sump . . . . . . . . . . . . . . . . . . . . . 15 
3.4. Influent equalization tank ............ : ............... 16 
3.5. Bag filters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17 
3.6. Granular activated carbon (GAC) vessels . . . . . . . . . . . . . . . 17 
3. 7. Treated water discharge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18 
3.8. System start-up checklist ............................ 18 

3.8.1. Normal operation .............................. 18 
3.8.2. Bag filter change-out operation ................... 19 

4. Disposal of spent materials . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21 
4.1. GAC ............................................ 21 
4.2. Bag filters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22 

5. Sampling, analysis, and reports . . . . . . . . . . . . . . . . . . . . . . . . . . 23 
5.1. General .......................................... 23 
5.2. Sampling procedures ............................... 23 
5.3. Sampling locations and analysis ....................... 23 
5.4. Reporting and record keeping ......................... 24 

O'Brien & Gere Engineers, Inc. 
i:\div71 \projects\2488/25463\gwredrpt. wpd 



() 

Operations and maintenance manual 

Tables 

Figures 

Exhibits 

Appendices 

O'Brien & Gere Engineers, Inc. 

1. Monitoring well specifications and ground water elevations 
2. Ground water TCE concentrations 
3. Operator responsibilities summary 
4. Startup system gauge readings 
5. Project contacts and phone numbers 
6. Basis of design of major process components 

1. Site map 
2. Site plan 
3. Process schematic 
4. Interceptor trench plan & profile 

A. Manufacturer provided installation, operation . · 
and maintenance manuals 

B. Shop drawings 
C. PLC ladder logic diagram 

A. Inspection/maintenance report form 
B. Daily operations log sheet 
C. Sampling and analysis checklist 
D. SPDES permit fact sheet 
E. Recommended spare parts list 

ii Revised: December 2000 
i:\div71 \projects\2488/25463\gwredrpt. wpd 



( \ 

'--) 

( __ ) 

Separately bound documents 

Record drawings 
Sampling and analysis plan 

Revised: December 2000 iii O'Brien & Gere Engineers, Inc. 
i:\div71 \projects\2488/25463\gwredrpt. wpd 



Operations and maintenance manual 

C) 
O'Brien & Gere Engineers, Inc. iv Revised: December 2000 

i: \div71 \projects\2488/25463\gwredrpt. wpd 



CJ 

Emergency response 

Revised: December 2000 

Emergency response 

In the event of an emergency condition, shut-off power to the system by 
opening the main disconnect switch located in the incoming electric service 
panel located to the right after entering the personnel door of the water 
treatment building. 

Emergency spill response. 

In the event of an audible alarm or a potential or actual overflow/spill 
condition at the ground water treatment facility, the following procedures 
should be followed: 

• Audible alarm: push "silence alarm" button located next to office inside 
main facility and assess situation/correct problem before depressing the 
reset button located on the control panel and restarting the system. 

• Overflow/spill condition: Switch RW-1, RW-2, sump, and groundwater 
interceptor trench pumps to "off''. 

The person reporting the emergency should then immediately call the 
following emergency coordinators in the order shown until one is reached: 

Name Title Work phone Home phone 

--Jerry-Bern 

Al Farrell 

---Supervisor- --·63'1=0109-----·--668:3942 · 

Project Engineer ··43-7-@4.GQ.., '1156-- 6 3/ 6 

The emergency coordinator shall obtain the following information from the 
person reporting the emergency. 

• The exact location and nature of the emergency. 

• The extent of the release, if any. 

• The nature and extent of damage caused. 

• Corrective actions taken. 

V O'Brien & Gere Engineers, Inc. 
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• Persons and agencies contacted. 

Once the emergency is discovered and reported to the emergency 
coordinator, the coordinator shall assess the urgency of the situation and 
determine if the system should be shut down and if the New York State 
Department of Environmental Conservation (NYSDEC) needs to be 
contacted. 

Personal injury. 

If a personal injury occurs, it should be reported to the emergency 
coordinator. 

Toxic exposures. 

If a toxic exposure occurs, it should be reported to the emergency 
coordinator as well as outside agencies which may include the fire 
department, hospital, or ambulance as necessary. 

Public notification. 

Public notifications will be provided by the appropriate agencies ( e.g., 
NYSDEC, fire department, police department) when necessary to make the 
general public aware of conditions off Site. 

vi Revised: December 2000 
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1. Introduction 

1.1. General 

Revised: December 2000 

This manual has been prepared for the Operator as a means of providing 
guidelines, procedures, and objectives for operating and maintaining the 
Ground Water Recovery and Treatment System constructed at the former 
Accurate Die Casting Site in Fayetteville, New York (Figure 1). The 
Ground Water Recovery and Treatment System was constructed in 1995 and 
added to in 1999 by the inclusion of a ground water interceptor trench and 
pump for the purpose of remediating ground water on Site which was found 
during a Remedial Investigation (Rl) to contain volatile organic compounds 
(VOCs) in excess of established New York State Department of 
Environmental Conservation (NYSDEC) ground water quality standards. 

To obtain maximum benefit from the System, it must be operated as 
efficiently as possible to minimize operation and maintenance costs and 
down-time. This section of the manual presents information regarding why 
the System was constructed, and presents a description of how the System 
is intended to operate. Subsequent sections provide information regarding 
Operator responsibilities, System components, disposal of wastes, and 
emergency actions. 

This document is intended to supplement information contained in the 
various manufacturer's operation and maintenance publications, shop 
drawings, and record drawings that have been provided. These publications 
are referred to in this manual and have been included as exhibits to this 
manual or separate documents. This manual, the record drawings, and the 
manufacturers' literature should be used together. 

1 O'Brien & Gere Engineers, Inc. 
i:\div71 \projects\2488/25463\gwredrpt. wpd 



(; 

() 

(J 

Operations and maintenance manual 

1.2. Background 

O'Brien & Gere Engineers, Inc. 

Presented below is general background information regarding the history of 
the Site, the two ground water recovery wells constructed on Site, the ground 
water collection sump outside the northeast corner of the building, the 
ground water interceptor trench, and information regarding the ground water 
treatment system itself. For convenience, the topics are addressed 
separately. 

Site history 
During the RI and subsequent investigations, 24 ground water monitoring 
wells and 2 piezometers were constructed on Site in the locations shown on 
Figure 2. Ground water level measurements have been periodically taken 
using these monitoring wells and piezometers. Well construction details and 
the resulting ground water levels are summarized in Table 1. Periodically, 
water samples were also collected and analyzed for VOCs in order to 
evaluate ground water quality. Table 2 presents a summary of the resulting 
ground water quality data. This data is also presented in the New York State 
Department of Environmental Conservation (NYSDEC) approved Sampling 
and Analysis Plan dated March 1996 (O'Brien & Gere). 

Based on the ground water quality results, it was concluded that ground 
water on Site had been impacted by the prior activities of the former owners 
and operators of the facility. This impact includes a plume of ground water 
exhibiting trichloroethylene (TCE) extending into the overburden aquifer 
from the Northeast of the facility north towards Bishop Brook. TCE was 
also detected, among other places, in the bedrock ground water on Site and 
in the unsaturated soils outside the Northeast corner of the facility. 

Prior to initiating the RI, sludge from an abandoned TCE degreasing system 
was removed and the system was decontaminated. A TCE free product pool, 
which was discovered adjacent to and outside the Northeast corner of the 
facility, was also recovered to the extent practicable until no TCE free 
product was detected in water samples collected from that location. 

Soils Remediation. The area outside the Northeast corner of the facility was 
also addressed as part of an Interim Remedial Measure (IRM) between May 
24, 1994 and June 22, 1994. During that period, soils exhibiting TCE above 
the clean-up objective of0.7 mg/kg were removed, to the extent practicable, 
and mechanically processed on site for subsequent use as backfill in the 
excavation once the clean-up objectives were achieved. A description of the 
soil remediation activities completed in this area is provided in the NYSDEC 
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approved Soil Remediation Activities Summary Report dated October 1994 
(O'Brien & Gere). 

In a separate area in the northwest portion of the site (Area "l "), unsaturated 
soils exhibiting concentrations of P AHs, PCBs and VOCs above remedial 
action objectives (RAOs) were excavated during September and October 
1995. After excavating approximately 600 cy of soil, grab samples were 
collected from the excavations and analyzed for P AHs, VOCs and PCBs to 
evaluate if further action was required. Based on the results of the. sampling 
and analyses, it is concluded that the unsaturated soils containing P AHs, 
PCBs and VOCs above the RAOs had been removed to the extend 
practicable. 

In 1997, approximately 350 cy of the 600 cy of excavated soil was removed 
from the site and transported to the ESMI facility in Fort Edward, New York 
for low temperature thermal destruction and subsequent off-site disposal. 
The remaining 250 cy of soil was mechanically processed on-site to enhance 
volatilization ofVOCs in accordance with the ROD amendment issued in 
October 1997. 

In April 1998, following analyses that indicated that the RAOs had been 
achieved, the 250 cy of mechanically processed soils were spread on-site in 
the Corrective Action Management Unit (CAMU) identified in the ROD 
amendment. In accordance with the NYSDEC requirements, approximately 
1 foot of general fill, topsoil,. and grass seed was placed on top of the 
processed soils. 

Ground water recovery points. In connection with the soil remediation 
activities conducted outside the Northeast corner of the facility as part of the 
IRM, a ground water collection sump was constructed on top of the clay 
layer at the base of the excavation prior to backfilling. This sump is being 
utilized as one of the ground water recovery points for the Ground Water 
Recovery and Treatment System constructed at the Site. 

Also, an overburden recovery well designated as RW-1 (Figure 2) was 
constructed on site as part of the IRM. A 24-hour aquifer performance test 
was conducted using this recovery well on September 28 and 29, 1994 to 
evaluate the overburden aquifer characteristics and assess the influence of 
pumping on the overburden aquifer. The results of the performance test are 
provided in the NYSDEC approved Basis of Design Report for the Ground 
Water Recovery and Treatment System dated December 1994 (O'Brien & 
Gere). This recovery well is being utilized to provide capture of ground 
water containing TCE in the overburden aquifer. 

3 O'Brien & Gere Engineers, Inc. 
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A second ground water recovery well designated as RW-2 is being utilized 
on site to remediate the ground water from the bedrock fractures. This well 
was installed between September 5 and 18, 1995, in accordance with the 
NYSDEC approved Remedial Design/Remedial Action (RD/RA) Work Plan 
dated March 1996 (O'Brien & Gere) and the letter from O'Brien & Gere 
dated May 26, 1995, as amended on July 17, 1995. Its approximate location 
is shown on Figure 2. An aquifer performance test was conducted using this 
recovery well between November 7 and 13, 1995. The results of the 
performance test were provided to the NYSDEC in a letter report dated 
January 12, 1996. 

Pursuant to an Explanation of Significant Differences (ESD) Notice dated 
October 1998, a ground water collection trench was also constructed to 
intercept ground water containing VOCs present in the sand lenses observed 
in Area 1. Construction plans for the installation of a ground water 
interceptor trench in Area 1 were submitted to the NYSDEC for review in 
August 1998. Construction of the trench was completed in July 1999 
following the placement ofapproximately 3 00 cubic yards of soil, excavated 
during construction of the interceptor trench, into the CAMU as approved 
by the NYSDEC by the letter dated July 14, 1999. The location of the 
collection trench is shown on Figure 2. Collected ground water is treated by 
the existing on-site treatment system. 

The construction details for each of these ground water recovery points are 
provided in subsequent sections of this manual. It is the intent that ground 
water be recovered from these points (sump, RW-1, RW-2, and the ground 
water interceptor trench) until the ground water on site exhibits VOC levels 
below NYSDEC ground water quality standards, or until such a time that 
asymptotic levels have been achieved and further remediation of the ground 
water is not practicable. 

Ground water treatment system. The ground water recovered from the 
sump, interceptor trench, and the two recovery wells is being treated by 
passing the water through two 1,500 lb granular activated carbon (GAC) 
filters, connected in series, in accordance with the NYSDEC approved Basis 
of Design Report dated December 1994 (O'Brien & Gere). Prior to being 
pumped through the GAC filters, the ground water recovered from each of 
the individual recovery wells is combined in a 2,000 gallon flow stabilization 
tank and pumped through two bag filters connected in parallel. 

A flow meter for each recovery well is provided on the influent header to the 
stabilization tank. The stabilization tank is also equipped with a header for 
the addition of one additional ground water recovery well, and is equipped 
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to be used as an aeration tank, if necessary, to pretreat the recovered ground 
water for VOCs prior to GAC filtration. 

Following GAC filtration, the treated ground water is discharged to the bank 
of Bishop Brook, as shown on Figure 2, to promote aeration of the effluent. 
Discharge of treated ground water to Bishop Brook shall be in compliance 
with the conditions of the State Pollutant Discharge Elimination System 
(SPDES) Permit issued for operation of the System, as discussed in 
subsequent sections of this manual. 

Figure 3 provides a process schematic of the ground water treatment system. 
Also provided in subsequent sections of this manual is a schematic of the 
control circuits and information about key system components. 

All components of the Ground Water Recovery and Treatment System must 
be installed, operated, and maintained in accordance with the manufacturers' 
guidelines. This document is not intended to be used instead of 
manufacturer literature, but rather as a supplement to it. Improper use of any 
component may result in injury to individuals or damage to the equipment. 
The operator should not work on any component or device that he/she is not 
technically qualified to work on, and until he/she has first referred to and is 
familiar with this manual and the manufacturers' instructions. 

5 O'Brien & Gere Engineers, Inc. 
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2. Operator responsibilities 

2.1. General 

The purpose of this section is to provide the operator a general description 
of operator responsibilities and duties. 

The operator of the Ground Water Recovery and Treatment System is 
responsible for monitoring and keeping records of the System performance, 
for performing preventative maintenance and repair of equipment, for 
collecting performance monitoring samples, and for completing and 
submitting monthly State Pollutant Discharge Elimination System (SPDES) 
permit compliance monitoring reports to the NYSDEC. Each of these items 
are discussed herein. Also, a summary of the operator responsibilities and a 
description of where these responsibilities are discussed in this report is 
presented in Table 3. 

2.2. Operator responsibilities 

Revised: December 2000 

2.2.1. System performance monitoring and record keeping 
It is the responsibility of the operator to monitor the operation of the Ground 
Water Recovery and Treatment System and to record data associated with 
the system performance on a daily basis ( except Saturdays, Sundays and 
holidays). For convenience, an inspection/maintenance report form is 
provided in Appendix A. This form is to be filled out when maintenance is 
performed to establish a record of this activity. A Daily Operations Log 
Sheet is provided as Appendix B. Each day the operator will complete the 
Daily Operations Log Sheet. The operator is responsible for reviewing these 
records for any short or long term changes in the system performance ( e.g., 
flow rate, volume treated or recovered, pressure gauge readings), since these 

7 O'Brien & Gere Engineers, Inc. 
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may be indicators of a need for repair or maintenance. To aid the operator 
in monitoring the system, system gauge readings at start-up are provided as 
Table 4. Variations from these gauge readings may be indicative of 
maintenance being required and should be investigated. 

2.2.2. Preventative maintenance and repair 
It is the responsibility of the operator to maintain equipment according to the 
schedule and requirements of the component manufacturer or more 
frequently when inspection indicates the need exists. The manufacturers' 
installatioh1 operation, and maintenance manuals are provided as Exhibit A 
and the manufacturer's shop drawings are provided as Exhibit B. 

2.2.3. Environmental monitoring sample collection 
Several samples taps have been provided as part of the ground water 
remediation system. They are located after the bag filters, between the two 
GAC units, and before the discharge point from the treatment building to 
Bishop Brook. 

Sampling of the ground water treatment system required by the NYSDEC 
shall be completed by the operator, following start-up, in accordance with 
Section 2.4 - Treatment System Performance Quality Monitoring of the 
NYSDEC approved Sampling and Analysis Plan dated March 1996 (O'Brien 
& Gere). To aid the operator in collecting samples for analysis at the proper 
intervals, as required by the NYSDEC, a Sampling and Analysis Checklist 
is provided as Appendix C. As the results of the analyses are received they 
should be recorded on the Sampling and Analysis Checklist for the day on 
which they were collected. 

Flow and pH measurements required by the SPDES Permit, a copy of which 
is included as Appendix D, shall be recorded on the Daily Operations Log 
Sheet included as Appendix B. 

2.2.4. SPDES Discharge monitoring reports 
It is the responsibility of the operator to prepare and submit SP DES permit 
compliance reports for each month to the NYSDEC no later than the 28th 
day of the following month. The SPDES permit compliance report will 
include the results of discharge monitoring performed as required by the 

8 Revised: December 2000 
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2. Operator responsibilities 

SPDES permit (Appendix D) and describe actions taken to remedy non
compliances, if any. 

9 O'Brien & Gere Engineers, Inc. 
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3. Description and operation of system components 

3.1. General 

The overburden Ground Water Remediation System has the following major 
system components: 

• Control panel 

• Recovery wells (RW-1 and RW-2) 

• Ground water collection sump (located outside northeast corner of main 
facility) 

• Ground water interceptor trench (located in Area 1) 

• Influent stabilization tank 

• Bag filters 

• Granular activated carbon (GAC) vessels 

• Treated water discharge. 

A table summarizing the basis of design of some of the major process 
components is included as Table 6. 

A site plan has been included as Figure 2 which depicts the location of the 
recovery wells, the sump, the ground water interceptor trench, and the 
ground water remediation building. A process schematic showing the flow 
pattern and the major system components is included as Figure 3 and in the 
shop drawings in Exhibi_t B. 

Appendix E is a list of the spare parts which are recommended to be kept on 
site. 

Revised: December 2000 
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The ground water recovery and treatment system has been equipped with 
instruments and a Programmable Logic Controller (PLC) that allows it to 
operate continuously in an unattended mode with only occasional monitoring 
when the control switches are set in the "Auto" position. The PLC Ladder 
Logic diagram is included as Exhibit C. 

The ground water recovery wells have been equipped with ground water 
level transducers connected to the pump controls and alarm. Two ground 
water elevation settings have been installed to provide the following 
described functions: 

• Pump on setting; and 

• Pump off setting. 

The power cir.cuits to the recovery well pumps have also been wired so that 
they are open whenever an alarm condition has been triggered. An alarm is 
triggered by the tank high level float switch installed inside the equalization 
tank and by the spill detection switch located in the building floor sump. 

A flow meter with totalizer has been installed on each ground water recovery 
line upstream of the equalization tank. A flow meter connected to a flow 
circular chart recorder has also been installed between the second GAC unit 
and the treatment system discharge to monitor the quantity of ground water 
that has been recovered and treated. 

A pressure sensor has been installed immediately upstream of the primary 
GAC vessel and has been set to trigger a high pressure alarm at a preset 
pressure condition of 12 psi. Such an alarm condition will disconnect power 
to the recovery well and equalization tank pumps. 

The controls for the ground water recovery and treatment system are located 
inside a panel located to the left after entering the personnel door. As 
depicted in the following figure, the control panel is equipped with one 
HAND-OFF-AUTO switch for the treatment system transfer pump, and four 
separate OFF-ON switches for the sump pump, ground water interceptor 
trench pump, RW-1 and RW-2. The control panel also has blanks for two 
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additional wells and for the aeration tank blower if the equalization tank is 
converted to an aeration tank in the future. 

The system is designed to operate with the HAND-OFF-AUTO switch for 
the transfer pump set to the AUTO position. Operation of the system 
with the switch set to the HAND position will result in the bypass of 
control and alarm functions, and could cause damage to system 
components. The operator should only set the switch to the HAND 
position when necessary to test operation of the components. Also, 
setting of the recovery well, interceptor trench, or sump OFF-ON 
switches to ON when the HAND-OFF-AUTO switch for the transfer 
pump is set to OFF will result in an alarm condition and system shutdown 
due to a high water level in the equalization tank. 

The control panel is also equipped with ten indicator lights, to apprise the 
operator about the ground water recovery and treatment system operation 
status, and a reset button, to cancel the alarm lights once the cause of the 
alarm has been addressed. Four of the lights indicate when the sump pump, 
interceptor trench pump, recovery well number one pump, and recovery well 
number two pump are operating. These indicator lights are green. An 
orange indicator light indicates when the transfer pump in operating and a 
white light indicates that the system power in on. The remaining four lights, 
which are red, identify various alarms that will cause the system to shut 
down (when the system is operated in the AUTO mode). When one of the 
red alarm indicator lights illuminates, an alarm horn will also be heard inside 
an occupied area of the main facility. The control panel is also equipped 
with five blank positions to accommodate additional controls. 

Start-up of the system at the control panel, following set-up of the valves 
according to the valve schedule presented in Section 3.8.1, should be 
initiated by switching the transfer pump to AUTO and then by switching the 
sump pump, interceptor trench pump, and the recovery well pumps to ON. 

Shut-down of the system, during a non-alarm condition, should be initiated 
by switching the sump pump, interceptor trench pump, and the recovery well 
pumps to OFF and then by switching the transfer pump to OFF. 

Any alarm condition encountered, once the alarm condition has been 
addressed, can be canceled by depressing the'reset button. 

13 O'Brien & Gere Engineers, Inc. 
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The ground water recovery wells (RW-1 and RW-2), interceptor trench, and 
sump were constructed at the locations shown on Figure 2. Details of 
construction are discussed in this section and summarized in the table below. 

RW-1 was constructed of an eight-inch diameter carbon steel casing with an 
eight inch diameter 0.030 inch slotted stainless steel screen in two sections. 
The casing is set in various grout mixtures consisting of cement, bentonite 
and/or sand. 

RW-2 consists of a 16 inch carbon steel casing which was advanced to-a 
depth of 35 feet below land surface (bls), which corresponds to 
approximately five feet into competent bedrock. A 12 inch diameter casing 
was installed through and grouted within the 16 inch casing with a Portland 
cement/bentonite grout, which was allowed to cure for a minimum of 12 
hours prior to advancing the borehole. The 12 inch diameter borehole was 
advanced to a final depth of 60 feet bls. 

The sump was installed above the clay layer which made up the bottom of 
the excavation in the TCE soils excavation area. The sump was installed to 
collect ground water which accumulates on top of the clay layer. The sump 
was constructed of 24 inch HDPE slotted corrugated pipe to a depth of 
approximately 22 feet and is coupled with a 20 foot long horizontal 12 inch 
HDPE slotted corrugated pipe placed on top of three feet of clay placed in 
the bottom of the excavation. 

The ground water interceptor trench was constructed to collect water which 
is present in sand lenses within and above the layer of till. The trench, 
having a length of approximately 250 ft, was constructed to the north of 
Area 1 where soils had been excavated for disposal and/or treatment in 1995. 
Figure 4 presents the plan and profile of the constructed trench. 

15 O'Brien & Gere Engineers, Inc. 
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RW-1 RW-2 Sump Interceptor 
Trench 

Construction - 8 inch diameter - 16 inch diameter - 24 inch HDPE - 4" diameter 
carbon steel carbon steel casing. slotted perforated 
casing. 12 inch diameter corrugated HDPE pipe 
8 inch diameter casing installed pipe. located 
0.030 inch slotted through and grouted - 20 foot long below a bed 
stainless steel .within the 16 inch horizontal 12 of gravel. 
screen in two casing. inch HDPE Installed in 
sections. - Portland cemenU slotted two sections 

- Grout mixtures bentonite grout. corrugated with a 
consisting of pipe central water 
cement, bentonite collection 
and/or sand. sump 

Pump intake 473 ft. 483 ft 526 ft 500 ft 
elevation 

Pump on elevation 475 ft. 485 ft 528 ft 502.5 ft 

Pump off elevation 474 ft. 484 ft 527 ft 501.5 ft 

3.4. Influent equalization tank 

O'Brien & Gere Engineers, Inc. 

The influent equalization tank contains a weir approximately half as high as 
the height of the tank, located two thirds of the way along the length of the 
tank, and a 24 inch manway on top of the tank. The water from the sump, 
interceptor trench, and the recovery wells flows into and fills the first 
compartment before flowing over the weir to the second compartment. The 
second compartment contains three level control float switches. The two 
lowest float switches control operation of the transfer pump connected to the 
tank effluent line, and the third float switch functions as an overfilling alarm 
trigger. When an alarm is triggered, the circuits of the recovery well and 
sump pumps are opened, shutting the pumps off, and an alarm is sounded. 
Because of the placement of the weir, the capacity of the equalization tank 
is reduced from 2,000 gallons to an operating capacity of 1,000 gallons. 

At some point in the future, if necessary, the stabilization tank may be 
converted to an aeration tank. If this happens, the spare outlet on top of the 
tank would be used to vent air either to the atmosphere or through vapor 
phase GAC units, as necessary. To enable the conversion of use, an aeration 
header has been installed in the bottom of the tank upstream of the weir. 

16 Revised: December 2000 
i: \div71 \projects \2488/25463 \gwredrpt. wpd 



() 

(J 

3.5. Bag filters 

3. Description and operation of system components 

Two ten-micron bag filters, connected in parallel, are located downstream 
of the equalization tank. The purpose of the bag filters is to remove 
suspended solids from the liquid stream prior to GAe filtration. 

During normal operation, the valves on both the inlet and outlet of each bag 
filter will be open allowing flow through both bag filters. Flow will be 
directed through one bag filter when the other filter's filter bag requires 
changing. The procedures for directing flow through one bag filter and for 
changing filter bags are presented in Section 3.8.2. 

3.6. Granular activated carbon (GAC) vessels 

Revised: December 2000 

The final phase of the ground water treatment system consists of two 1,500 
pound GAe vessels designed to remove voes from the ground water. 
Treatment is accomplished by adsorption of the voes to the carbon. Under 
normal operation, the ground water will run through both of the GAe units 
in series. The valves and piping outside the GAe units are configured so 
that flow can be routed through both units with either GAe unit number one 
or number two providing primary (lead) or backup (lag) treatment. A valve 
schedule for operating with either configuration is included on the flow 
diagram contained on the Water Treatment System Schematic in Exhibit B 
and on the table in Section 3 .8.1. The valve schedule is also available in the 
treatment building. 

Pressure gauges have been installed upstream of each of these GAe vessels. 
The operator will monitor the pressure gauge readings to determine when a 
filter may require servicing. The gauge readings at initial system start-up are 
presented on Table 4 for reference. 

17 O'Brien & Gere Engineers, Inc. 
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3.7. Treated water discharge 

Following treatment by the GAC units, the ground water is discharged 
through a 4" PVC pipe to Bishop Creek. The treated water shall be sampled 
and monitored for compliance with the Effluent Limitations and Monitoring 
Requirements established by the NYSDEC, under the SPDES Permit Fact 
Sheet. A copy of the Fact Sheet is provided in Appendix D. 

3.8. System start-up checklist 

O'Brien & Gere Engineers, Inc. 

Presented in the following two sections are instructions for normal system 
operation start-up and for bag filter change-out operations. 

3.8.1. Normal operation 
During normal operation of the ground water collection and treatment 
system the numbered valves should be set up in accordance with the valve 
schedule below, depending on which GAC unit is selected as the lead unit. 
The valve numbers correspond to the numbers on the valves in the building 
and depicted on the process schematic. In addition to the particular valves 
referenced below, the valve prior to the transfer pump and the valves on 
either side of each bag filter must also be open during normal operation. 

Valve 

V1 

V2 

V3 

V4 

V5 

V6 

V8 

V9 

V10 

18 

Valve schedule 

No. 1 lead/No. 2 lag No. 2 lead/No. 1 lag 

Open Closed 

Open Closed 

Closed Open 

Closed Open 

Closed Open 

Open Closed 

Open Open 

Open Open 

Open Open 

Revised: December 2000 
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3. Descrip_tion and op_eration of SJ!._stem comp_onents 

V11 Open Open 

V12 Closed Closed 

V13A Open Open 

V138 Open Open 

V14 Open Open 

V15 Closed Closed 

V16 Closed Closed 

Start-up and operation of the control panel should be performed according 
to the procedures presented in Section 3 .2. 

3.8.2. Bag filter change-out operation 
To enable bag filter replacement, it is necessary that both the inlet and outlet 
valves for the bag filter being replaced be closed. The inlet valve for the 
filter being changed is to be closed first prior to closing the outlet valve, to 
avoid pressure buildup in the bag filter. Once both valves on the one bag 
filter are closed, the lid on the bag filter should slowly be loosened and 
opened, taking care to avoid being sprayed due to any pressure remaining in 
the bag filter. The filter bag can then be removed, allowing the water in the 
bag to drain. A new bag can then be installed and the lid tightened down. 
To put the bag filter back on line, the outlet valve should be opened first and 
then the inlet valve. Afterwards, check the bag filter for leaks and tighten 
the lid if necessary, and record the pressure gauge readings on the bag filters. 

19 O'Brien & Gere Engineers, Inc. 
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4. Disposal of spent materials 

4.1. GAC 

Maintenance of the GAC units will consist of periodic GAC replacement. 
The frequency of GAC replacement will be based on the results of VOC 
analyses conducted on influent and effluent samples collected at the 
frequency specified in Section 2.4. - Treatment System Performance Quality 
Monitoring of the NYSDECapproved Ground Water Monitoring Program 
Sampling and Analysis Plan dated March 1996 (O'Brien & Gere). 
Analytical results obtained from this sampling will be compared to the 
discharge limitations to evaluate if GAC replacement is required. The 
samples will be collected from the sample tap locations shown on the water 
treatment system schematic included in the attached shop drawings. Should 
water sample analysis reveal the presence of compounds above the SPDES 
effluent limitations, breakthrough within one or both of the GAC units is 
occurring and sampling to evaluate whether one or both GAC units require 
GAC replacement is to be performed. 

The spent GAC shall be either disposed of at an off-site Treatment, Storage, 
and Disposal Facility (TSDF) or regenerated off site by a contracted carbon 
regeneration service. The spent carbon must be properly characterized for 
acceptance at a permitted TSDF. Proper characterization generally includes 
analysis for Toxicity Characteristic Leaching Procedure (TCLP) metals, 
TCLP VOCs, and ignitability, but individual TSDFs may have different 
specific requirements. 

If regeneration of the carbon is selected, representatives of this service 
(Calgon Carbon Corporation: (800) 422-7266) should be contacted to 
arrange for characterization, transportation, and regeneration of spent GAC. 

Revised: December 2000 
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4.2. Bag filters 

O'Brien & Gere Engineers, Inc. 

Accumulation of VOCs on the particulate matter trapped by the bag filters 
may occur as the collected ground water passes through the bag filter. Since 
the filter bags themselves are not hazardous, the filter bags should be 
disposed of depending on the material which is collected on the bag. A 
sample of the collected material'from a spent filter bag should be analyzed 
for TCLP VOCs prior to disposal of any of the filter bags. The analytical 
results should be used to evaluate disposal options including disposal in a 
nonhazardous waste disposal facility, in a hazardous waste disposal facility, 
or through incineration. The disposal option selected, based on the 
analytical results, should be used for future disposal of filter bags from this 
treatment system. 

22 Revised: December 2000 
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5. Sampling, analysis, and reports 

5.1. General 

5.2. Sampling procedures 

This section describes the program established to monitor and document the 
treatment of the collected ground water through the ground water system. 
The sampling procedures, location, and required analyses, as well as the 
reporting and record keeping requirements as described in this section. 

Samples of the treated water discharge shall be collected according to the 
schedule and for the specific parameters listed by the SPDES Permit, 
presented as Appendix D. 

5.3. Sampling locations and analysis 

Revised: December 2000 

The ground water treatment system flow and pH shall be monitored on their 
respective meters. Other samples required by the SPDES Permit, included 
as Appendix D, shall be collected from the sample port on the discharge end 
of the system located upstream to the flow meter. Treatment system samples 
shall be analyzed in accordance with the SPDES Permit. 

In accordance with Section 2.4. - Treatment System Performance Quality 
Monitoring of the NYSDEe approved Sampling and Analysis Plan dated 
March 1996 (O'Brien & Gere), a sample shall also be collected from 
between the lead and lag GAe vessels and analyzed for voes. These 
samples shall be analyzed for voes using EPA Method 8021. The sample 
collected from between the GAe vessels will be used to monitor for lead 
vessel voe breakthrough. 

23 O'Brien & Gere Engineers, Inc. 
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5.4. Reporting and record keeping 

O'Brien & Gere Engineers, Inc. 

The operator of the ground water recovery and treatment system shall 
provide to O'Brien & Gere Engineers, Inc. (O'Brien & Gere) the daily 
monitoring report forms, the maintenance and inspection checklists, and the 
sampling and analysis checklists at the completion of each month. O'Brien 
& Gere shall compile the daily monitoring report forms, as well as the 
influent - effluent analytical data, monthly for transmittal to the NYSDEC 
with a cover letter. 

An annual report will also be prepared by O'Brien & Gere Engineers and 
submitted to the NYSDEC and New York State Department of Health each 
year. The annual report will include a summary of data and a discussion of 
trends observed. The annual report will include: 

• Information regarding treatment system operation including the volume 
of water recovered, system operation up-time, summary of influent and 
effluent sampling and analyses, and discussion of maintenance activities 
performed. 

• Recommendations for modification to the remedial system operation and 
ground water sampling frequency. 

24 Revised: December 2000 
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WELL# 

MW-01 

Ground 
Elevation (ft) 

99.36 

Well 
Casing 
Elevation (ft) 

101.11 

Screened 
Interval 
Elevation (ft) 

75.4-85.4 

1
~ Tablel 

Former ~..:.curate Die Casting Site 
Fayetteville, New York 

Ground Water Elevation Summary Table 

Ground 
Water 
Elevation (ft) 
05/28/1992 

DRY 

Ground 
Water 
Elevation (ft) 
06/26/1992 

DRY 

Ground 
Water 
Elevation (ft) 
08/07/1992 

79.69 

NI 

Ground 
Water 
Elevation (ft) 
09/26/1994 

NI 

Ground 
Water 
Elevation (ft) 
09/27/1994 

NI 

~ 
J 

Ground 
Water 
Elevation (ft) 
10/18/1994 

DRY 

NI 

NOTES: NI-Well not installed at time of monitoring, NA-Data not available, AB-Well was abandoned, -- Water level not monitored, (B)-Bedrock ground water monitoring well,* - Measurement relative 
· to top of well casing. Elevations based on assumed datum. MW-01 through MW-16 installed during Remedial Investigation (Steams & Wheler). MW-03 was removed as part of the 

TCE Soils Interim Remedial Measure (IRM) completed in September 1994. System start-up 02/06/96; System shutdown 02/15/96; System restored 02/20/96. 
MW-13 casing elev. changed 06/06/96. MW-04 and MW-20 were abandoned and replaced by MW-21 and MW-22 on 01/20/97. Page 1 of 6 
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WELL# 

MW-01 

SUMP 

Ground 
Water 
Elevation (ft) 
11/02/1994 

76.04 

Ground 
Water 
Elevation (ft) 
11/17/1994 

74.83 

Ground 
Water 
Elevation (ft) 
11/30/1994 

75.00 

() Tablet 
Former kccurate Die Casting Site 

Fayetteville, New York 
Ground Water Elevation Summary Table 

Ground 
Water 
Elevation (ft) 
12/15/1994 

75.17 

Ground 
Water 
Elevation (ft) 
12/27/1994 

74.83 

Ground 
Water 
Elevation (ft) 
01/13/1995 

75.00 

Ground 
Water 
Elevation (ft) 
01/25/1995 

75.00 

Ground 
Water 
Elevation (ft) 
02/09/1995 

74.88 

~ 
.J 

Ground 
Water 
Elevation (ft) 
02/23/1995 

75.00 

NOTES: NI-Well not installed at time of monitoring, NA-Data not available, AB-Well was abandoned, --- Water level not monitored, (B)-Bedrock ground water monitoring well, * - Measurement relative 
to top of well casing. Elevations based on assumed datum. MW-01 through MW-16 installed during Remedial Investigation (Stearns & Wheler). MW-03 was removed as part of the 
TCE Soils Interim Remedial Measure (1RM) compieted in September 1994. System start-up 02/06/96; System shutdown 02/15/96; System restored 02/20/96. 
MW-13 casing elev. changed 06/06/96. MW-04 and MW-20 were abandoned and replaced by MW-21 and MW-22 on 01/20/97. Page 2 of 6 
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WELL# 

MW-01 

SUMP 

Ground 
Water 
Elevation (ft) 
03/09/1995 

78.00 

Ground 
Water 
Elevation (ft) 
04/26/1995 

DRY 

75.09 

Ground 
Water 
Elevation (ft) 
07/25/1995 

DRY 

75.25 

r", Table 1 
Former ''x.:iurate Die Casting Site 

Fayetteville, New York 
Ground Water Elevation Summary Table 

Ground 
Water 
Elevation (ft) 
10/17/1995 

DRY 

76.94 

Ground 
Water 
Elevation (ft) 
02/05/1996 

77.06 

74.67 

Ground 
Water 
Elevation (ft) 
02/07/1996 

76.64 

74.68 

Ground 
Water 
Elevation (ft) 
02/15/1996 

75.30 

74.64 

Ground 
Water 
Elevation (ft) 
02/16/1996 

DRY 

74.63 

~ 
J 

Ground 
Water 
Elevation (ft) 
02/20/1996 

DRY 

74.63 

NOIES: NI-Well not installed at time of monitoring, NA-Data not available, AB-Well was abandoned, - Water level not monitored, (B)-Bedrock ground water monitoring well, * - Measurement relative 
to top of well casing. Elevations based on assumed datum. MW-01 through MW-16 installed during Remedial Investigation (Stearns & Wheler). MW-03 was removed as part of the 
TCE Soils Interim Remedial Measure (IRM) completed in September 1994. System start-up 02/06/96; System shutdown 02/15/96; System restored 02/20/96. 
MW-13 casing elev. changed 06/06/96. MW-04 and MW-20 were abandoned and replaced by MW-21 and MW-22 on O 1/20/97. Page 3 of 6 
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Ground Ground Ground 
Water Water Water 

WELL# 
Elevation (ft) Elevation (ft) Elevation (ft) 
02/22/1996 02/29/1996 03/07/1996 

MW-01 DRY 75.36 75.17 

SUMP 75.30 74.90 74.65 

(\ Tablet 
Former'i-~.:iurate Die Casting Site 

Fayetteville, New York 
Ground Water Elevation Summary Table 

Ground 
Water 
Elevation (ft) 
03/21/1996 

77.34 

74.87 

Ground 
Water 
Elevation (ft) 
04/04/1996 

DRY 

74.69 

Ground 
Water 
Elevation (ft) 
04/10/1996 

DRY 

74.99 

Ground 
Water 
Elevation (ft) 
04/18/1996 

DRY 

75.89 

Ground 
Water 
Elevation (ft) 
05/02/1996 

77.73 

75.76 

~ 
.._____/ 

Ground 
Water 
Elevation (ft) 
06/06/1996 

DRY 

74.73 

NOTES: NI-Well not installed at tune of monitoring, NA-Data not available, AB-Well was abandoned, --- Water level not monitored, (B)-Bedrock ground water monitoring well, * -Measurement relative 
to top of well casing. Elevations based on assumed datum. MW-01 through MW-16 installed during Remedial Investigation (Stearns & Wheler). MW-03 was removed as part of the 
TCE Soils Interiln Remedial Measure (IRM) completed in September 1994. System start-up 02/06/96; System shutdown 02/15/96; System restored 02/20/96. 
MW-13 casing elev. changed 06/06/96. MW-04 and MW-20 were abandoned and replaced by MW-21 and MW-22 on 01/20/97. Page 4 of 6 
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WELL# 

MW-01 

SUMP 

Ground 
Water 
Elevation (ft) 
07/16/1996 

DRY 

74.78 

Ground 
Water 
Elevation (ft) 
09/05/1996 

DRY 

74.56 

Ground 
Water 
Elevation (ft) 
10/21/1996 

DRY 

74.85 

.(',._ Tablel 
Former ~cJurate Die Casting Site 

Fayetteville, New York 
Ground Water Elevation Summary Table 

Ground 
Water 
Elevation (ft) 
11/19/1996 

76.60 

74.77 

Ground 
Water 
Elevation (ft) 
01/16/1997 

75.15 

74.71 

Ground 
Water 
Elevation (ft) 
02/04/1997 

Ground 
Water 
Elevation (ft) 
04/15/1997 

75.64 

74.94 

- Ground 
Water 
Elevation (ft) 
07/08/1997 

DRY 

75.01 

~ 
J 

Ground 
Water 
Elevation (ft) 
10/22/1997 

DRY 

74.75 

NOTES: NI-Well not installed at titne of monitoring, NA-Data not available, AB-Well was abandoned, -- Water level not monitored, (B)-Bedrock ground water monitoring well, * - Measurement relative 
to top of well casing. Elevations based on assumed datum. MW-01 through MW-16 installed during Remedial Investigation (Stearns & Wheler). MW-03 was removed as part of the 
TCE Soils Interitn Remedial Measure (IRM) completed in September 1994. System start-up 02/06/96; System shutdown 02/15/96; System restored 02/20/96. 
MW-13 casing elev. changed 06/06/96. MW-04 and MW-20 were abandoned and replaced by MW-21 and MW-22 on 01/20/97. Page 5 of 6 
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WELL# 

MW-01 

SUMP 

Ground 
Water 
Elevation (ft) 
01/29/1998 

DRY 

74.89 

Ground 
Water 
Elevation (ft) 
04/15/1998 

DRY 

74.96 

Ground 
Water 
Elevation (ft) 
10/20/1998 

DRY 

75.20 

,~ Tablel 
Former ~..:iurate Die Casting Site 

Fayetteville, New York 
Ground Water Elevation Summary Table 

Ground 
Water 
Elevation (ft) 
04/28/1999 

DRY 

75.26 

Ground 
Water 
Elevation (ft) 
10/19/1999 

DRY 

Ground 
Water 
Elevation (ft) 
04/06/2000 

80.92 

78.49 

Ground 
Water 
Elevation (ft) 
11/07/2000 

DRY 

74.91 

~ 
J 

NOTES: NI-Well not installed at time of monitoring, NA-Data not available, AB-Well was abandoned, --- Water level not monitored, (B)-Bedrock ground water monitoring well, * - Measurement relative 
to top of well casing. Elevations based on assumed datum. MW-01 through MW-16 installed during Remedial Investigation (Steams & Wheler). MW~03 was removed as part of the 
TCE Soils Interim Remedial Measure (IRM) completed in September 1994. System start-up 02/06/96; System shutdown 02/15/96; System restored 02/20/96. 
MW-13 casing elev. changed 06/06/96. MW-04 and MW-20 were abandoned and replaced by MW-21 and MW-22 on 01/20/97. Page 6 of 6 
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Date Sampled: 08/1989 
TCE 
ug/L 

WELL# 

MW-01 112 

12/1989 
TCE 
ug/L 

ND 

05/1990 
TCE 
ug/L 

2 

.~. 
·~Table2 

Former Accurate Die Casting Site 
Fayetteville, New York 

Ground Water Trichloroethylene Concentrations 

05/1992 
TCE 
ug/L 

ND 

07/1994 
TCE 
ug/L 

10/1994 
TCE 
ug/L 

02/1995 
TCE 
ug/L 

04/1995 
TCE 
ug/L 

DRY 

NOTES: ND - Not detected above method detection limit, -- - Not analyzed, Nl - Not installed at time of monitoring, AB - Well was abandoned. 
MW-01 through MW-16 installed during Remedial Investigation (Steams & Wheler). 

.,----..,, 

'--_) 

07/1995 
TCE 
ug/L 

DRY 

MW-03 removed as part of TCE Soils Interim Remedial Measure (IRM) completed in September 1994. Data was collected by Steams & Wheler prior to 07 /22/94. 
MW-04 and MW-20 were abandoned and replaced by MW-21 and MW-22 on 01/20/97. Page 1 of 3 
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Date Sampled: 

WELL# 

MW-01 

10/1995 
TCE 
ug/L 

DRY 

01/1996 
TCE 
ug/L 

04/1996 
TCE 
tigJL 

10 
'"-.J Table 2 

Former Accurate Die Casting Site 
Fayetteville, New York 

Ground Water Trichloroethylene Concentrations 

05/1996 
TCE 
ug/L 

07/1996 
TCE 
ug/L 

10/1996 
TCE 
ug/L 

01/1997 
TCE 
ug/L 

04/1997 
TCE 
ug/L 

NOTES: ND - Not detected above method detection limit, - -Not analyzed, NI- Not installed at time of monitoring, AB -Well was abandoned. 
MW-01 through MW-16 installed during Remedial Investigation (Stearns & Wheler). 

'\ 
__.,..,' 

07/1997 
TCE 
ug/L 

DRY 

MW-03 removed as part ofTCE Soils Interim Remedial Measure (IRM) completed in September 1994. Data was collected by Stearns & Wheler prior to 07/22/94. 
MW-04 and MW-20 were abandoned and replaced by MW-21 and MW-22 on 01/20/97. Page 2 of 3 
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Date Sampled: 10/1997 
TCE 
ug/L 

WELL# 

MW-01 DRY 

01/1998 
TCE 
ug/L 

DRY 

::::::::::::::;:;:::::;:;:;:.;,:,;,:,•,• ... ····. 
DRY 

04/1998 
TCE 
ug/L 

DRY 

('\ 
\, _ ___)Table 2 

Former Accurate Die Casting Site 
Fayetteville, New York 

Ground Water Trichloroethylene Concentrations 

10/1998 
TCE 
ug/L 

DRY 

11/1998 
TCE 
ug/L 

DRY 

04/1999 
TCE 
ug/L 

DRY 

10/1999 
TCE 
ug/L 

DRY 

04/2000 
TCE 
ug/L 

DRY 

NOTES: ND - Not detected above method detection limit, --- - Not analyzed, NI - Not installed at time of monitoring, AB - Well was abandoned. 
MW-01 through MW-16 installed during Remedial Investigation (Stearns & Wheler). 

/--·.\ 

'--j 

11/2000 
TCE 
ug/L 

DRY 

MW-03 removed as part ofTCE Soils Interim Remedial Measure (IRM) completed.in September 1994. Data was collected by Stearns & Wheler prior to 07 /22/94. 
MW-04 and MW-20 were abandoned and replaced byMW-21 and MW-22 on 01/20/97. Page 3 of 3 
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Former Accurate Die Casting Facility 
Fayetteville, New York 

Table 3. Operator responsibility summary 

Activity Reference Location 

Operate treatment system Section 3. 

Maintain equipment Sections 2.2.2., 3.8.2., 3.8.3., and Exhibits A and B 

Record maintenance activities Section 2.2.1. and Appendix A 

Record system operations data Section 2.2.1. and Appendix B 

Perform sampling for analysis Section 2.2.3. and 5., and Appendicies C and D 

Prepare SPDES Discharge Monitoring Reports Section 2.2.4. and Appendix D 

Review records for changes in system performance Section 2.2.1. 

Evaluate performance of GAC Section 5 .3. 

Maintain spare parts inventory Section 3. and Appendix E 

Arrange for disposal of waste materials Section 4. 

Notify proper individuals of untreated water release Section 2.2.4. and Table 5 

Compile report forms Section 5.4. 

dwyerjt\acc _ die\operresp. wp 
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Former Accurate Die Casting Facility 
Fayetteville, New York 

Table 4. Startup system gauge readings 

System Component Gauge Reading 

East bag filter pressure gauge 12 psi 

West bag filter pressure gauge 12 psi 

Pressure gauge prior to GAC No. 1 9.5 psi 

Pressure gauge after GAC No. 1 9 psi 

Pressure gauge prior to GAC No. 2 7 psi 

Pressure gauge after GAC No. 2 6.5 psi 

Flow meter prior to discharge 29.5 gpm 

dwyerjt\acc _ die\gauge.doc 
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Former Accurate Die Casting Site 
Fayetteville, New York 

Table 6. Basis of Design of Major Process Components 

System Model Number Description 
Component 

Ground Water Grundfos Located inside RW-1 
Recovery Pumps (Redi-Flo4 25E3) ( overburden) at a depth of 

50+ft below ground 
surface. 

Grundfos Located inside RW-2 
(Redi-Flo4 5E8) (bedrock) at a depth of 

57 ±ft below ground 
surface 

Aurora Located inside sump 
(Hysdromatic SP40) (former TCE soils area) at 

a depth of 27 ±ft below 
ground surface. 

Transfer Pump Gould (NPO) Transfer water from the 
equilization tank through 
the bag filters. 

Bag Filters Filtration Systems Filter housings to contain 
(NS-122) filter bags. 

Filtration Systems Filter bags to remove 
(Accufit Welded suspended solids from the 
Liquid Filter Bags) water stream. 

Carbon Vessels OBG Each carbon vessel is 
Manufacturing capable of containing 1500 

lb of granular activated 
carbon. 

Calgon (Dry Granular activated carbon 
Screened Reactive installed in each 1500 lb 
Carbon-Type C carbon vessel. 
Mesh Size: 8x30) 

dwyerjt\acc _ die\bodcomp.doc 

Design Considerations 

15 gpm at 70 ft 
25 gpm at 58 ft head design 
30 gpm at 45 ft 

2 gpm at 200 ft 
4 gpm at 160 ft 
7 gpm at 80 ft head design 

10 gpm at 26 ft 
25 gpm at 23 ft head design 
35 gpm at 21 ft 

40 gpm at 27 ft 
50 gpm at 23 ft head design 
60 gpm at 20 ft 

Rated for a pressure of 
150 psi. 

Designed to filter water at a 
flow rate of 50 gpm. 

Designed for a s.ervice 
pressure of up to 150 psi. 

Designed to remove VOCs 
from water stream with a 
loading of up to 27 ppm at 
a flow rate of 50 gpm. 
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MANUFACTURERS' OPERATION AND MAINTENANCE MANUALS 



MANUFACTURERS' OPERATION AND MAINTENANCE MANUALS INDEX 

Manufacturer Product 

Allen-Bradley Co. Controller 

Allen-Bradley Co. Pressure switch 

Ametek Pressure gauge 

Aurora Sump ground water recovery pump 

B/W Controls Well level transducers 

Carboline Interior coating on equalization tank 

Dayton Electric Mfg. Co. Electric unit heater 

Dayton Electric Mfg. Co. Fractional HP motor for fan 

Dayton Electric Mfg. Co. Intake guards for fan 

Dayton Electric Mfg. Co. Motorized damper for fan 

Dayton Electric Mfg. Co. Swivel bracket 

Dayton Electric Mfg. Co. Torque arrestor 

() DuPont Exterior coating on carbon vessels and 
equalization tank 

Filtration Systems Filter bag housings and filter bags 

GEMS Level switches 

Gould Transfer pump 

Grundfos RW-1 and RW-2 ground water recovery pump 

Hevi-Duty Electric Boost Transformer 

Honeywell Chart recorder 

Signet Flow meter 

Signet pH meter 

Wisconsin Protective Coatings Corp. Interior coating on carbon vessels 

(_j: 
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PRODUCT 
DATA I 

BULLt 11/V 

1745 

SLC ™ 150 Programmable Controller 
Processor Unit - Catalog Nos. 1745-LP151, -LP152, -LP153, -LP154, -LP156, -LP157 

The SLC 150 
Programmable 

Controller 

The Processor Unit 

40061-001-01 (E) 

The SLC 150 Programmable Controller is easy to program, using the 
familiar ladder diagram format. Functional capabilities include relay 
logic, timers, counters, sequencers, and shift registers. The controller can 
be used in a wide variety of applications, including: 

• Positioning and motion control in robotics and machine tools 
• High speed counting/packaging • Energy management 
• Material handling • Assembly machines 
• Molding and casting machines 

Contains the processor (CPU and capacitor-backed CMOS RAM memory), 
a power supply, and 32 I/O circuits. It is available in six versions to meet 
various application requirements. Peripheral devices: 

EEPROM Memory Module- Plugs into the processor unit for program 
loading and storage. The SLC 150 processor requires a Series B module, 
or a Series A module having a 28-pin chip. 

High Speed Input Module- Used with the SLC 150 processor unit for 
high speed counting applications. Up to 4 modules can be interconnected, 
with 1 input circuit per module. 

Pocket Programmer - Connect the programmer to the processor unit to 
program, monitor, edit, and troubleshoot. The nine operating modes 
selected with the programmer: · 

1: Clear Memory 
2: Program 
3:Run 

4: Test-Single Scan 
5: Test-Continuous Scan 
6: Store Program in EEPROM 

7: Load Program from EEPROM 
8: Enter/Change Access Code 
9: Diagnostic Test-Programmer 

Personal Computer Software- Allows you to use an IBM or IBM
compatible personal computer in place of the pocket programmer. With 
the software, you can select functions equivalent to the modes defined 
above. Additional capabilities: off-line programming and program 
library development; ladder diagram display and enhancements; data 
display and cross reference table generation; program print-out. An RS-
232-C/RS-422 interface converter is required for communication between 
the processor and computer. 

Timer Counter Access Terminal (TCAT) - Allows production, super
visory, and maintenance people to monitor or change programmed timer, 
counter, and sequencer data "on-line". Connects to processor unit. 

1/0 Expansion Units - You can connect SLC 150 expansion units to the 
processor unit, increasing the number of 1/O circuits in increments of 32. 
You can also use any of the three SLC 100 1/0 expansion units - the basic 
expansion unit with 16 I/O, the relay output expansion unit with 12. 
outputs, and the analog input expansion unit with 4 analog inputs. 
Interconnect any combination of these units with the SLC 150 processor 
unit to expand the number and type ofI/O circuits. 112 I/O maximum. 

Puhlication 1745-2.5- November, 1987 
Supersedes Publication 1745-2.5 DatedJune.1987 
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Processor Unit-SLC 150 

(10) Communication 
port. 

(12) Battery 

(S) Input power (1 a) Incoming line (1 b) Wiring terminals 
I fuse. wiring terminals. / for 20 inputs. 

t / (3)Colo,pat<n. 

~,s~.✓./J:!',~::-::::: . 
. , ------ --- . . "~-·-· / 

(6) Input status 
indicators. 

compartment. --....:::• 
(4) Diagnostic 

indicators. 

(9) EEPROM memory 
module compartment. 

(8) Auto/Manual 
switch. 

(2) Wiring terminals 
for 12 outputs. 

(7) Output status 
indicators. 

Features The following features are pointed out in the illustration above. 

1. a) Incoming line wiring terminals. b) Wiring terminals for 20 inputs. 
Self-lifting pressure plates allow for easy wire insertion and secure 
connections. Terminals accept two #14 A WG wires. The hinged cover 
(shown in the open position) has write-on areas for identification of 
external circuits. The terminal block is removable for easy processor 
unit replacement. Terminal block removal: Page 17. 

2. Wiring terminals for 12 outputs. The removable terminal block has 
the same construction as the line-input terminal block. Hinged cover 
(shown in the open position) has write-on areas. 

3. Color patch. Red, black, blue, green, purple or yellow. Identifies the 6 
processor unit versions. See General Specifications, Page 13. 

4. Five red LED diagnostic indicators: 

DC POWER - Indicates that the processor unit is energized and DC 
power is being supplied. 

PC RUN - Indicates the processor unit is in the Run mode. 

CPU FA ULT - Indicates the processor has detected an error in either 
the CPU or memory. Operation is automatically stopped. 

BATTERY LOW - An optional battery provides back-up power for 
the CMOS RAM memory. This LED alerts you when the battery 
voltage level has fallen below a threshold level. 

FORCED 1/0 - Indicates that one or more input or output addresses 
have been forced to an 0.:-.i or OFF state. 

--

·,:-• .. :· 
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Processor Unit - SLC 150 

5. Input power fuse compartment. Ifline terminal voltage is present but 
the DC POWER LED is not lit, the fuse may be blown. Refer to Page 
17 for fuse replacement procedure. 

6. Input status indicators. Twenty red LEDs, identified with address 
numbers 1 thru 10 and 101 thru 110, corresponding to numbers below 
the input wiring terminals. When an input circuit is energized, the 
corresponding status indicator will be lit. 

7. Output status indicators. Twelve red LEDs, identified with address 
numbers 11 thru 16 and 111 thru 116, corresponding to numbers above 
the output wiring terminals. When a programmed output instruction 
is TRUE, the corresponding output status indicator will be lit, and the 
corresponding output circuit will be energized. 

8. Auto/Manual switch. This switch controls restarting of the processor 
unit after a power loss or brown-out. 

Auto - On power-up, the processor runs thru its normal diagnostic tests 
and then automatically enters the Run mode (ifit was in the Run mode 
at the last power-down). 

Manual - On power_.up, the processor runs thru its diagnostic tests but 
will not enter the Run mode. To enter the Run mode, you must move 
the switch to the auto position or use the pocket programmer (or 
personal computer). 

9. EE PROM memory module compartment. The optional memory 
module can be plugged into the processor. (Cat. No. is 1745-Ml. SLC 
150 processor requires a Series B module or a Series A module having a 
28-pin chip.) The pocket programmer or personal computer software 
allows you to store your processor RAM program in the EEPROM. You 
can also load a program from the EEPROM into the processor RAM. In 
addition, the processor unit has an Auto-Load feature. 

Further details on using the EEPROM module are found in the SLC 
Programmable Controller User's Manual and in Publication 1745-2.4. 

We recommend that you install an EEPROM memory 
module. This will provide maximum protection against user 
program loss or program alteration due to capacitor back-up drain, 
battery back-up drain, processor malfunction, or excessive noise. 

10. Communication port. The pocket programmer, interface converter, or 
TCAT cable is plugged into this socket. 

11. Socket for connecting an expansion unit or high speed input module. 
We've included a 20-pin to 10-pin ribbon cable with the processor 
unit. Save this cable. You will need it if you want to connect an 1/0 
expansion unit to the processor unit or if you want to connect both a 
high speed input module and an expansion unit. 

12. Battery compartment. An optional battery assembly can be installed 
in this compartment. This will provide a typical 2-3 year back-up 
power for the CMOS RAM memory. 

Standard back-up power 0-2 weeks) is provide~ by a capacitor. 
Under certain conditions, battery back-up is preferable. Refer to 
General Specifications (Page 13) for further information. 
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Processor Unit -SLC 150 

Installation Refer to the SLC Programmable Controller User's Manual for details on 
Considerations the following important installation considerations: 

Processor Unit 
Start-Up 

• The enclosure should be adequate (NEMA approved) for the 
environmental conditions of the particular application. 

• The processor unit, expansion units, and inpuUoutput device circuits 
should have the same power source. The processor and expansion units 
should be properly grounded. 

• Include an electrical disconnect in the enclosure. An isolation 
transformer may also be required. 

• A master control relay circuit should be included to permit disabling of 
the 1/0 devices independent of the processor and expansion unit power 
supply circuit. Emergency-stop switches should also be included. 

• Follow recommendations for component spacing within the enclosure, 
to help keep the controller temperature within the specified limits. 

• Wiring should be routed to minimize the effects of electrical noise. 
Surge suppressors should be used for inductive loads in series with 
hard contacts and for other noise-generating equipment. 

• Fusing should be provided to protect loads and wiring from short 
circuits or overloading. 

When power is applied to the SLC 150 processor unit for the first time, a 
processor fault will occur. The fault must be canceled and the processor 
RAM memory must be cleared to program and operate the processor unit. 
To cancel the fault and clear the RAM memory, connect the pocket 
programmer or a personal computer with SLC personal computer 
software to the processor unit. 

Using the pocket programmer: The programmer will display some error 
codes which identify the fault. These codes must be canceled individually 
by pressing the CANCEL CMD key after each code appears. When all 
error codes have been canceled, clear the processor memory by pressing 
MODE, 1, ENTER, ENTER. The processor RAM memory will be cleared 
and the processor will be placed in the Program mode. 

Using the SLC personal computer software: You will see an error 
message on the display and must use the program transfer function to 
clear the processor unit memory. 
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Processor Unit-SLC 150 

Processor unit dimensions are shown below. Take note of the important 
mounting recommendations. 

1-

i 
0 

5.45" 
(139.0 mm) 

10.25" 
(260.4mm) 

DI 
9.80" 

(249.0mm) 

• 1 
0 

2.75" 
(69.9mm) 

I- •I 

1 
5.9" 

(149.9 mm) 

4 Mounting Holes 
#10-32 x 5/8" Screws 

IMPORT ANT: SLC 150 processor and expansion units utilize 
the mounting back panel as a heat sink for dissipating excess 
heat during operation. It is important that you mount the unit 
on a smooth metal back panel to provide good thermal 
conductivity. Back panel temperature specification: 60°C 
maximum. 

Mounting on a sub panel- In high ambient temperatures 
(60°C), sub panels not exposed to air outside the enclosure could 
heat up beyond 60°C. In these situations, the sub panei 
temperature can be reduced by removing other heat generating 
equipment from the enclosure or by providing fans or air 
conditioning for cooling. 
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Processor Unit - SLC 150 

To 
Ground 

Bus 

11SVAC 

Lo Hi 

Make line connections to the processor unit as follows. 

CAUTION: Incorrect wire connections can cause damage to the 
processor unit power supply. Do not jumper 115VAC NEUT and 
230V AC NEUT together. Do not jumper unused l 15VAC NEUT or 
unused 230V AC NEUT to the CHASSIS GND terminal. 

Lo 

230VAC 

To 
Ground 

Bus 

Hi 

[Q] [Q] [Q] [Q] 
[Q] [Q] [Q] [Q] 

230VAC 115VAC 115/230 NOT 230VAC 115VAC 115/230 NOT 
NEUT NEUT VAC USED NEUT NEUT VAC USED 

Catalog Nos. 1745-LP151, -LP152, -LP153, -LP156 

24VDC 

To 
Ground 

Bus 

NOT 24VDC 
USED NEUT 

+ 

+24 
voe 

USED 

Note: An N.E.C. Class II 
power supply is 
required for UL listing. 

NOT 
USED 

Catalog No. 1745-LP154, -LP157 
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Processor Unit - SLC 150 

The diagrams below and on Page 8 show typical input devices connected 
to the processor unit wiring terminals. 

1745-LP151, -LP152 Current sinking input circuitry 

Input Wiring Terminals 

Solid State 
Switch 

LS1 

103 

L 1 {Hi) L2 {Lo) 

i.--- AC Voltage ---

PB2 
___J_ 

5 6 7 8 9 10 

105 106 107 108 109 110 

Six COM terminals are connected together internally 

1745-LP153, -LP154 Current sinking input circuitry 

Input Wiring Terminals 

LS1 

101 102 

PB2 
_J_ 

DC+ DC-

--- DC Voltage ---

Solid State 
(PNP) Switch 

5 6 7 8 9 

Six COM terminals are connected together internally 
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Processor Unit - SLC 150 

input vViring 
C an1; e-c~io r~s 

The diagram below shows how to connect input devices to processor units 
1745-LP156 and 1745-LP157. Current sourcing input circuitry is 
required. 

1745-LP156, -LP157 Current sourcing input circuitry 

DC+ DC-

Input Wiring 
Terminals 

--------- DCVoltage ----------

Solid State 
(NPN) Switch 

2 3 4 

101 102 103 

LS1 

105 106 

PB2 
_L_ 

9 10 

109 110 

Six VDC terminals are connected together internally 
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Processor Unit - SLC 150 

Wiring connections are shown on Pages 10 and 11. Note that each 
processor unit has two isolated groups of outputs plus two additional 
isolated hard contact relay outputs. 

Triac Outputs: Triac outputs include optical isolation as well as MOV 
protection to guard against possible damage by transients from external 
outputs. Triac output firing can be synchronized with the AC line to 
accomplish zero-cross turn-on and minimize noise generated when 
switching loads. This is accomplished by making instruction -(866)
TRUE in the user program. If this feature is used, your scan time will be 
8.3 msec (or some multiple) at 60 Hz and 10 msec (or some multiple) at 50 
Hz. A common power source must be used for the processor unit power 
supply and output circuits to achieve zero-cross turn on. 

Since triacs turn off at AC line zero cross, it is not necessary to use 
external surge suppression when switching inductive loads. However, if 
hard contacts are connected with triacs to switch an inductive load, we 
recommend using varistors for external surge suppression. Do not use 
suppressors having RC networks, since damage to triacs could occur. 
Refer to Page 12 for further discussion on surge suppression. 

Hard Contact Relay Outputs: Outputs at terminals 12-16 and 
112-116 include arc suppression circuitry (RC networks) which protects 
contacts when switching inductive loads. We recommend that you als.o 
connect external surge suppression to protect the contacts from high 
transient voltage which occurs when an inductive device is switched off. 

Hard contact relay outputs at terminals 11 and 111 do not include 
internal arc suppression. Contact protection/surge suppression: See 
Page 12. 

Transistor Outputs: Processor unit 1745-LP154 has current sourcing 
(PNP) transistor outputs. Processor unit 17 45-LP157 has current sinking 
(NPN) transistor outputs. · 

We recommend that you connect external surge suppression to protect 
transistors from the high transient voltage which occurs when an 
inductive device is turned off. An IN 4004 diode is acceptable for most 
applications. Refer to Page 12 for further discussion on surge 
suppression. 

Fusing: You should provide appropriate fusing to protect output devices 
and wiring from short circuits and overload conditions. Refer to Pages 15 
and 16 for recommended fusing. 
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Processor Unit - SLC 150 

Cut:;u t ';1/i --:r G Wiring connections processor unit catalog numbers l 745-LP151, -LP152, 
C: ,~ " :: ·: ~: r: - : and -LP154 are shown below . 

.. ~,.... .. - .. -= ... 

1745-LP151, -LP152 

Hard contact 
relay output 

Output 
Wiring 

Terminals 

\ 

Triac outputs- Group 1 * 
V AC is shared 

I 
i i i i 

VAC 12 13 14 15 

Solenoid 

Suppressor 

DC Voltage 

DC(+) DC(-) 
L1 (Hi) 

Hard contact 
relay output 

i 
16 Not 

11117 Used 

115VAC __ ., 

L2 (Lo) 

Resistor 

Triac outputs- Group 2* 
VAC is shared 

~ i i 
I 

i i i 
VAC 112 113 114 115 116 Not 

Used 

230VAC 

L1 (Hi) L2 (Lo) 

L2 (Lo) * To limit the effects of 
leakage current thru 
triac outputs, use a 
loading resistor across 
the load as shown at 
the right. 

120VAC: 15K ohm, 2 watt--i-..----, 
240VAC: 15K ohm, 5 watt 

1745-LP154 Current sourcing (PNP) transistor outputs 

Hard contact 
relay output 

Output 
Wiring 

Terminals 

L1 (Hi) 

Transistor outputs - Group 1 
VDC and COM are shared 

i i i 
I 

i i i 
+VDC 12 13 14 15 16 1 

Suppressor 

115VAC 

L2 (Lo) DC(+) 

Hard contact 
relay output 

i 
COM , ,117 

1 

Solenoid 

Suppressor 

24VDC 

DC(-) 

Transistor outputs - Group 2 
VDC and COM are shared 

i i i 
I 
i i i i 

+VDC 112 113 114 115 116 COM 
2 2 

Suppressor 

48VDC---.t 

DC(+) DC(-) 

.,. 
i:;l 
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Processor Unit - SLC 150 

Outout ~Vfrfr:g Wiring connections for processor unit catalog numQers 17 45-LP153, 
-LP156, and -LP157 are shown below. 

17 45-LP153, -LP156 

Output 
Wiring 

Terminals 

,-----Hard contact relay outputs ---~ 
No arc suppression 

Hard contact relay outputs - Group 1 * 
VACNDC is shared 

Hard contact relay outputs - Group 2* 
VACNDC is shared 

13 14 15 16 Not r 1117 
Used I 112 113 Not 

Used 

DC(+) 

Solenoid 

Suppressor 

DC Voltage 

DC(-) 
L 1 (Hi) 

* Group 1 and 2 hard contact relay 
outputs have built-in arc suppression 
(R = 120 ohms, C = 0.022 microfarad). 
To limit the effects of leakage 
current, use a loading resistor across 
the load as shown at the,right. 

Suppressor Suppressor 

115VAC 230VAC 

L2 (Lo) L1 (Hi) L2 (Lo) 

L2 (Lo) 

Resistor ----i.....---
120VAC: 15Kohm,2watt 
240VAC: 15K ohm, 5 watt 

1745-LP157 Current sinking (NPN) transistor outputs 

Output 
Wiring 

Hard contact 
relay output 

Transistor outputs - Group 1 
voe and COM are shared 

I 
+VDC 12 13 1 

Terminals 
Solenoid 

Suppressor 

Suppressor 

115VAC 24VDC 

L1 L2 DC 
(Hi) (Lo) (+) 

Hard contact 
relay output 

i 
COM 

1 

DC 
(-) 

1 111
7 

Transistor outputs - Group 2 
. VDC and COM are shared 

i i i 
I 
i i i i 

+VDC 112 113 114 115 116 COM 
2 2 

Solenoid 

Suppressor 

---- 48VDC ----M 

DC 
( +) 

DC 
(-) 
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Processor Unit - SLC 150 

() 
Surge Suppression 

(
----, 

: \ 
. . / ., 

Inductive output devices such as motor starters and solenoids may 
require that you use some type of surge suppression to protect output 
contacts and minimize noise generation. Examples are shown below. 

These surge suppression circuits are connected directly across the output 
device. The effect is to reduce arcing of the output contacts (arcing can be 
caused by the high transient voltage which occurs when an inductive 
device is switched off). 

Suitable surge suppression methods for inductive AC output devices 
include a varistor, an RC network, and an Allen-Bradley surge 
suppressor. These components must be appropriately rated to suppress 
the switching transient characteristic of the particular inductive device. 

For inductive DC output devices, a diode is suitable. A lN 4004 diode is 
acceptable for most applications. A surge suppressor can also be used 
(refer to the SLC Programmable Controller User's Manual). 

We recommend that you locate the suppression device as close as possible 
to the output device. 

Suppressors recommended for use with Allen-Bradley relays, contactors, 
and motor starters are listed in the SLC Programmable Controller User's 
Manual. 

Surge Suppression for Inductive AC Output Devices 

Output Device 

Varistor 

Output Device 

Surge 
Suppressor 

Output Device 

RC Network 

Surge Suppression for Inductive DC Output Devices 

+ 

Output Device 

Diode 

Note: A surge 
suppressor can 
also be used. 

·, 

'·.'\i, 
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Processor Unit -SLC 150 

Voltage Ranges (Incoming Power, Input Circuits, Output Circuits): 

Voltage Ranges External 1/0 
Catalog 
Number (Incoming Power 

Input Circuits - 20 Output Circuits -12 Color Patch* Connections) 

1745-LPl 51 
85-132/170-265 VAC 85-132 VAC 50/60Hz 10 Triac-85-265 VAC 50/60 Hz 

Red 
50/60 Hz Current Sinking 2 Hard Contact-10-250VAC/10-125VDC 

1745-LPl 52 
85-132/170-265 VAC 170-265 VAC 50/60Hz 10 Triac- 85-265 VAC 50/60 Hz 

Black 
50/60 Hz Current Sinking 2 Hard Contact- 10-250VAC/10-125VDC 

1745-LPl 53 
85-132/170-265 VAC 10-30 VDC 

12 Hard Contact-10-250VAC/10-125VDC Blue 
50/60 Hz Current Sinking 

1745-LP154 18-30 VDC 
10-30 VDC 10 PNP Transistor - 10-50 VDC 

Green 
Current Sinking 2 Hard Contact-10-250VAC/10-125VDC 

1745-LPl 56 
85-132/170-265 VAC 10-30 VDC 

12 Hard Contact-10-250VAC/10-125VDC Purple 
50/60 Hz Current Sourcing 

1745-LPl 57 18-30 VDC 
10-30 VDC 10 NPN Transistor - 10-50 VDC 

Yellow Current Sourcing 2 Hard Contact- 10-250VAC/10-125VDC 

* Color patch appears in the upper right corner of the unit, above the cluster of LED status indicators. 

Maximum Power Requirement: 
1745-LP151, -LPl 52, -LP153, -LP156: 25 VA. 
1745-LP154,-LP157: 15VA. 

Input Power Fuse Protection: 
1745-LP151, -LP152, -LP153: 315mA/250V. 
1745-LP154: 1.6A/250V. 
Fuse Types: SAN-O: SOC SD4. 
Bussman: MDL, or GDC (miniature). 

Hold-Up Time: 
The processor can sustain operation for a 
minimum of 25 milliseconds in the event of a 
power interruption. 

1/0 Capacity: 
20 inputs and 12 outputs. See table above. 

Input specifications: Page 14. 
Output specifications: Pages 15 and 16. 

Memory Type: CMOS RAM. 

Standard Capacitor Back-up: Provides memory 
back-up for 2 weeks at 30°C and 1 week at 
60°C. No maintenance required. 

Note: If the processor unit is operated in 
temperatures above 50°C for extended 
periods of time, capacitor life cannot be 
guaranteed beyond 2 years. For these 
applications, we recommend that you install 
the Lithium battery for memory back-up. 

Optional Battery Back-up: Catalog No. 1745-81. 
Lithium battery, non-rechargeable. 2 to 3 
year life. Actual life may vary, depending on 
controller environmental conditions. 
Installation: Page 18. 

User Memory Size: 1200 words max. 
Most instructions require 1 word. 

Typical Scan Time: 4 msec (1000 word program). 

Internal Relay Type Instructions: 
177 max. (regular or latched). 

Timers, Counters, Sequencers: 
32 max, any combination, retentive. 

Time Base: 0.1 sec. Fine time bases 
down to 0.01 second can be selected. 

Timer Range: 
0.1 to 999.9 seconds. 

Sequencer Capacity: 
8 bits x 100 steps. 

Shift Register: 
8 bit groups. 

Noise Immunity: 
NEMA Standard ICS 2-230. 

Vibration: 
0.015 inch peak to peak displacement,.2.5g 
peak(max) acceleration, 1 Hr/axis. 

Ambient Temperature Rating: 
0° to 60° C (operating). 
- 40° to 85° C (storage). 

Humidity Rating: 
5 to 95% (without condensation). 

Wiring: 
#14- #24 AWG stranded. 
3/64" insulation (max). 
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Processor Unit - SLC 150 

Input Specifications Input specifications are shown below. All input circuits include optical 
isolation as well as filtering to guard against high voltage transients from 
external input devices. 

ON State Voltage Range and Frequency: 
1745-LP151: 85-132 VAC, 47-63 Hz. 
1745-LPl 52: 170-265 VAC, 47-63 Hz. 
1745-LPl 53, -LP154, -LP156, -LP157: 10-30VDC. 

Maximum OFF State Voltage: 
1745-LPl 51: 30V. 
1745-LP152: 50V. 
1745-LPl 53, -LPl 54, -LP156, -LPl 57: 4V. 

Maximum OFF State Leakage Current: 
1745-LP151,-LP152: 2mA. 
1745-LPl 53, -LP154, -LP156, -LP157: 1 mA. 

Nominal Input Current: 
1745-LP151,-LP152: 8mA. 
1745-LPl 53, -LP154, -LP156, -LP157: 4 mA at 12VDC, 
8mA at 24VDC. 

Input Filter Time ON Delay: 
1745-LP151,-LP152: 3tol3msec. 
1745-LPl 53, -LP154, -LP156, -LP157: 4 to 8 msec. 

Input Filter Time OFF Delay: 
1745-LP151,-LP152: 9to 18msec. 
1745-LPl 53, -LP154, -LP156, -LP157: 4 to 8 msec. 

Electrical-Optical Isolation: 
1500 volts between input voltage and control logic. Applies 
to all catalog numbers. 

/ 

-.... ·_,,,,./ 

·-
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Processor Unit - SLC 150 

_TRIAC OUTPUTS, 1745-LP151, -LP152 
(Hard contact relay outputs: Page 16) 

Output Voltage Range: 85-265 VAC. 

Continuous Output Current per Circuit: 
1A at 30°C, linearly derated to 0.SA at 60°C. 

Continuous Output Current per Chassis: 
1 0A at 30°C, linearly derated to SA at 60°C. 

Surge Current: 
1 0A for 25 msec. Repeat once each second at 30°C, or once 
each 2 seconds at 60°C. 

Minimum Load Current: 10 mA. 

Maximum OFF State Leakage Current: 2 mA. 

OFF to ON Response Time (non-zero cross): 0.1 msec (max). 

Zero-Cross Turn-on Timing Accuracy: ± 500 microseconds. 

Saturation Voltage Drop: 1.5 volts at 1.0A. 

Electrical-Optical Isolation: 
1500 volts between output voltage and control logic. 

Recommended Output Fusing for Short Circuit Protection: 
San-O SOC ST4-3A or equivalent. 

TRANSISTOR OUTPUTS, 1745-LP154, -LP157 
(Hard contact relay outputs: Page 16) 

Output Voltage Range: 10-50 VDC. 

Continuous Output Current per Circuit: 
. 1 A at 30°C, linearly derated to 0.SA at 60°C. 

Continuous Output Current per Chassis: 1 0A at 30°C. SA at 60°C. 

Surge Current: 
3A for 20 msec. Repeat once each second at 30°C, or once 
each 2 seconds at 60°C. 

Minimum Load Current: 1.0 mA. 

Maximum OFF State Leakage Current: 0.1 mA. 

OFF to ON Response Time: 100 microseconds. 

Maximum ON State Voltage Drop: 
1.5 volts at 1.0A. 0.8 volts at 0.SA. 

Electrical-Optical Isolation: 
1500 volts between output voltage and control logic. 

Recommended Output Fusing for Short Circuit Protection: 
San-O SOC ST4-2A or equivalent. 
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Processor Unit - SLC 150 

Output Specifications 
c~) (continued) 

(_) 

Specifications for hard contact relay outputs are shown below. We 
recommend that you use some type of surge s11ppression when switching 
inductive load devices with hard contact outputs. Refer to Page 12. 

HARD CONTACT RELAY OUTPUTS 

Wiring Terminals, Internal Arc Suppression: 

Catalog Hard Contact Relay Outputs 
Number 

1745-LP151 Units have 2 hard contact relay outputs, at 
1745-LP152 
1745-LP154 

terminals 11 and 111. These outputs do not 

1745-LP157 
have internal arc suppression circuitry. 

Units have 12 hard contact relay outputs. Relay 

1745-LP153 
outputs atterminals 12 thru 16 and 112 thru 

1745-LP156 
116 have internal arc suppression circuitry. 
Relay outputs at terminals 11 and 111 do not 
have internal arc suppression circuitry. 

Voltage Range and Frequency: 
10-250 VAC (50/60 Hz), 10-125 VDC. 

Contact Ratings: 

Maximum Amperes Amperes 
Volts Make Break Continuous 

240VAC 7.SA 0.75A 2.SA 
120VAC 15A 1.SA 

125VDC 0.22A 1.0A 

24VDC 1.2A 2.SA 

Contact Resistance: 20 mn (typical). 

Electrical Isolation: 

Voltamperes 

Make Break 

1800VA 180VA 

28VA 

28VA 

2000 volts between output contacts and control logic. 

OFF State Leakage Current: 
Outputs at terminals 11 and 111 (all catalog numbers): 
No leakage current. 

Outputs atterminals 12 thru 16 and 112 thru 116 of 1745-LP153 
and 1745-LP156: 2mA(ACvoltageonly). To limit leakage 
current, use a loading resistor across the load as shown on 
Page 11. 

Output Fusing for Overload Protection: 
Bussman 3A, 250VAC slow blow or equivalent. 

./ 
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Processor Unit -SLC 150 

If the power supply fuse of the unit is blown, the DC Power indicator will 
not illuminate as it does during normal operation. The fuse could be 
blown because of excessive line voltage or because of an internal power 
supply malfunction. 

After the conditions causing the malfunction have been corrected, the 
fuse can be replaced. The fuse compartment is located in the upper left 
corner, next to the incoming power wiring terminals. 

WARNING: Contact with AC line potential can cause injury to 
personnel. Remove system power before removing the fuse 
compartment cover. 

Replacement procedure: 

1. Remove the fuse compartment cover. 

2. Remove the fuse holder by pushing the handle to the left, then pulling 
outward. 

3. Remove the fuse from its holder and replace it with a recommended 
replacement fuse. 

CAUTION: Use only replacement fuses of the type and rating 
specified for the unit. Improper fuse selection may result in 
equipment damage. 

4. Place the fuse holder back into its compartment by pushing inward 
until it locks into place. You may first have to shift the position of the 
wires. 

5. Replace the fuse compartment cover. 

6. Restore power. The DC Power indicator should now illuminate. 

The wiring terminal blocks can be removed to allow replacement of the 
processor unit without removing power supply, input, or output wiring. 

To remove a terminal block, back out the two screws located at the ends of 
the terminal block. Alternate between the two screws, backing out about 
five turns at a time. This will help avoid binding. 

To replace the terminal block, align the terminal block screws with the 
holes on the chassis. Alternate between the two screws, as you did when 
removing the terminal block. Press on the center of the terminal block as 
you tighten the screws to help guard against an improper seat. 
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Processor Unit - SLC 150 

Battery Installation 
or .t?eplacement 

You can install or replace the battery, Catalog No. 1745-81, without 
disconnecting power or disturbing normal operation of your machinery. 
Procedure: 

1. Remove battery compartment door from the front of the processor 
unit. 

2. If you are installing a battery in a new processor unit (battery never 
installed before), unplug the battery connector and lead wires (red 
and white) by inserting your finger into the compartment and pulling 
up on the lead wires. If this cannot be done with a finger, you may 
wish to use a needle nose pliers to pull out the lead wires. 

2a. If you are replacing an old battery, remove the battery assembly 
stored in the compartment. To do this, first pull up on the lead wires 
and remove them from the compartment. The battery is held in place 
by a small retainer clip on the right of the battery. Apply pressure on 
the left of the battery with a small screwdriver or other small tool to 
push the battery against the clip while pulling the lead wires up at 
the same time. This will allow the battery to be pulled straight out of 
the compartment. Unplug female from male end of connector to 
disconnect old battery. 

3. Connect a new battery making sure that the slot on the battery 
assembly connector aligns with the key of the processor unit socket. 

4. Insert battery into compartment minus side first (white lead wire). 
Push the retainer clip to the side with the battery while inserting so 
that the battery will fall to the bottom of the compartment and stay in 
place with the clip. 

5. Place battery connector and lead wires in compartment. 

6. Replace compartment door. 

./ 
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INSTRUCTIONS I BULLETIN 

836 
PRESSURE CONTROLS 

Contact Block 
Differential 

Blade ~ ~ Contact 
Cover 

Differential 
Adjustment Screw B 

Mounting Bracket 
Holes 

Pressure Connection ______ _ 

Style C 
Shown Without 

Enclosure 

DESCRIPTION - Bulletin 836 Pressure Controls are 
designed for use with air, water, oil and other noncor
rosive liquids, vapors, and gases. (Type 316 stainless 
steel bellows are available for more corrosive liquids or 
gases in pressure ranges to 375 psi.) 

Bulletin 836 Controls are available in NEMA Type 1, 4, 
4X, 7, 9, and 13 enclosures in addition to open type. 
The operating range pressure and differential are ad
justable. Fixed differential versions are also available. 
Pressure ranges available from 30 in. Hg. vacuum to 
900 psi. 

The standard contact block is single pole, double throw 
and can be wired to open or close on increasing or 
decreasing pressure. 

CONTACT RATINGS 

Non-Inductive Ratings 

5 Amperes, 250 Volts 

3 Amperes, 600 Volts 

Control Circuit Ratings 

AC-125 VA 
24 to 600 Volts 

DC-57.5 VA 
115 to 230 Volts 

Manual reset, horsepower rated and other contact 
block modifications are also available on devices 
manufactured at the factory. 

Style C 
Shown in NEMA 
Type 1 Enclosure 

Style A 
Shown Without 

Enclosure 

OPERATION - A low friction, straight in-line mecha
nism operates a snap action switch at a predetermined 
pressure setting. An increase in pressure causes the 
normally closed circuit A-B to open and normally open 
circuit B-C to close. This is known as the "Trip" pres
sure. When the pressure returns to a lower predeter
mined setting, the circuit A-B will close and circuit B-C . 
will open. This is known as the "Reset" pressure. The 
difference between the "Trip" and "Reset" pressure is 
the differential. 
For controls which operate in a vacuum, the following 
sequence occurs: 1) an increase in vacuum (lower . 
pressure toward 30 in. Hg), causes circuit A-B to close 
and B-C to open. This is the "Trip" setting. 2) when the 
pressure returns to a predetermined lower vacuum 
(higher pressure toward 0 psi.), circuit A-B will open 
and circuit B-C will close. This is the "Reset" point. The 
difference between the "Trip" and "Reset" setting is the 
differential. 

Standard Contact Arrangement 
For Positive Pressure 



ADJUSTMENT- Generally, unless otherwise speci
fied, controls shipped from the factory are set at the 
maximum operating range pressure and minimum 
differential. The fallowing procedure should be used to 
set the control to a particular requirement: . 

OPERATING RANGE ADJUSTMENT- Turn range 
adjustment Screw "A" counterclockwise to lower the 
upper and lower pressure settings. To increase the 
upper and lower settings, turn Screw "A" clockwise. 
The approximate upper pressure setting is shown by 
indicators on the outer edges of the nameplate. 

DIFFERENTIAL ADJUSTMENT- When differential 
blade is at the low point of the differential cam the 
control will function at minimum differential. To in
crease the differential, turn adjustment Screw" B" coun
terclockwise. This will decrease the lower pressure 
setting only. To decrease the differential, turn differen
tial adjustment Screw "B" clockwise. This will raise the 
lower setting only. 
Condensed instructions are supplied with open style 
controls and are on the inside of the cover on enclosed 
devices. 

NOTE: The use of a pressure gauge is desirable when 
setting the control. 

CAUTION: The range adjustment Screw"A" should 
not be adjusted beyond the pressure indicated on 
the pressure scale as this may cause the control to 
malfunction. 

It is recommended that a.periodic inspection of gauge 
pressure be made and the pressure control adjusted to 
compensate for application variables. 

BELLOWS LIFE - The pressure applied to a bellows 
in a normal cycle of operation should not exceed the 
maximum rated Range Pressure. The bellows will 
withstand the rated Maximum Line Pressure but should 
not be cycled at this pressure. The control is designed 
to operate within published rated Range Pressure. For 
general applications a control used within 30% to 80% 
of Range Pressure will provide optimum bellows lite 
and repeatability. 

IMPORTANT: Bulletin 836 Style A pressure controls 
are normally supplied with a built in pulsation snubber. 
Bulletin 836 Style C devices are supplied with a remov
able snubber. The snubber can be removed for inspec
tion, cleaning, or when using the-.£ontrol-with high 
viscosity fluids. The snubber can be removed with a 
1/4 inch nut wrench, or equivalent. 

The pulsation snubber is designed to help reduce 
pressure transients. Transients can vary in amplitude, 
frequency, and duration and if not controlled with a 
snubber can reduce bellows life. 

Pressure systems and lines must be maintained and 
( _ _) kept free of foreign particles in air lines and sludge in 

40060-217-01 (C) 
Printed in U.SA 
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fluid lines. A restricted or clogged pulsation snubber 
can cause the pressure control to become inoperative. 

MOUNTING- The pressure control should be mounted 
securely to a firm base using two mounting screws. 
The mounting holes are provided either in the base of 
the enclosure or in a convenient mounting bracket 
which is provided as part of the open Style C control. 
Mounting brackets are available for the open type Style 
A control. · 

CAUTION: The control should not be supported 
by the electrical and pressure connections only. A 
support wrench should be used when tightening 
the electrical hub and pressure connections. 
The enclosed device or open type control using a 
mounting bracket is not intended to support con
necting equipment. This equipment must be se
cured to support weight and to reduce vibration. 

CAUTION: If a liquid thread sealant is used on the 
pressure connection, care must be taken to avoid 
excess sealant from getting into bellows orifice. 

PILOT LIGHT OPTION - A high intensity neon glow 
pilot light is available for 120 volt, 60 hertz applications. 
A 24 volt DC LED pilot light is also available. The pilot 
light is factory wired across the N.C. contacts, circuit 
A-8, and can easily be converted to the N.O. contacts, 
circuit 8-C, on the standard contact block. 

Unless a third wire is made available, the pilot light is 
connected across the load contacts which can be 
either the N.O. or N.C. contacts. The pilot light is on 
until the load is energized. 

Current rating: 
120 VAC high intensity neon glow --- 4 mA 
24 VDC high intensity LED ---- 22 mA 

WARNING: To prevent electrical shock, discon-
nect from power source before installing or servic-
ing. 

CAUTION: For 24 VDC LED pilot lights, polarity 
must be observed. Red (+)lead of pilot light should 
always be connected to rear terminal (8). 

To order pilot light version add X9 (120VAC) or X15 
(24VDC) to catalog number of the selected control. . 

REPAIRS - Due to the integral construction of the 
Bulletin 836 Pressure Control, only limited repairs can 
be made in the field. If returned to the factory for 
repairs, the condition of the control will be evaluated to 
determine economic feasibility. When practical, the 
control will be repaired, factory adjustments made for 
optimum performance and tested to specifications. 

CONTACT BLOCK REPLACEMENT- To order the 
Bulletin 836 Contact Block Replacement Kit, specify 
Catalog No. 836-N2. 

tffl} ALLEN-BRADLEY 
~ A ROCKWELL INTERNATIONAL COMPANY 
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--USE AND INSTALLATION OF ?RE55URE GAUGES 
T.iejailuwinf :n,1i:Jl"fl'ID:i:Jn 11n izwaiJ.w.an ~nd :ue i= 11ccn •==rr,,udfromA.SME JJ.:fJ.:.;991. Tiirt compi,uASME BJl1.!-i991 ;:,:ruiJ:r:i -.,;,;c,'i conzaw 
111i.iiljanlli i.njam-.1:u,m fNZ'! be ootailud from th, A.m,rict:n .Soci,l'! of M,i:Juinu:~ Enrincrr:, = ~w ;;n,·,, Bru 2300; Fairfi,id. .VJ ')':'{Jtr, .;:r;o 
J.J.4 P!'eSSure CJDDeetioa 

J.J.,U l..x:IUOD ~( C:11DDteliDD 
, ,1, :~= :01.::.:0 .. OOacm or back 
lb, ,u::~c: =~:::::a • OOllDm or 

::~u 
(cl :1= =oi=teo - '3Ck· 

J.J • .;.: 7~pe ,,( ":.:catN:tioa. · T~'Oa""'· 
:u:,e ::,n:e:::::s .·lr ""re!Su.re.s ·uo 
:!:rouiz:i .:.~.~~•).:~. • ,-:v.::w u'~l :w 
usa;iuv :,3-:7. : . .:..,~. Jr 11':•lolNP'! 
Am=ri=n !:::~:: :::.:::.:ia 1Jr intr.• 
:m u~r::::e ~-.:::;::;:er·"-'l;Sl/A.S~1E 
31 • ..:.>.:. ·.:s r:c:::::::.. .-'\oove ws 11n:s
Jure. :;..:. ~:.:.: ::::::.;:: :.cm2 comlec• 
uccs. :r e:·::.1~ :..::·, ~ •JScii. CUu:r 
•ocre;:r~t:°:': 5:::;: ·.:::uieccom.. em• 
piOy1.:~ .ie.il!:.; =~ \ltner than ta• 

~e:1,; =;;.~::~~ ~.:~~~~e. mouzned 
:::iu~u.. · £S:lec~L&•,• ·.:11t::i .iouid fillea 
c:.:.cs .uia ·..,.c::: ·.-:muon ·is severe. 
..:oas1je~ccc .t::i..:a: :<e z1vm to t.he 
:,os.1CUir-,· ::,f :·.1!:~-: •Ji T.ie ncm or 
U'Soc~r.ed :1:::& ;.:.:.:.s:: bv tbe viknt• 
!Dg:..ssof~t.:~~;~. Ai.V;ecoanec
t:0111~., ... ,_.,- • .::.s::~uo, li4NP'n 
or H::0112:r := :::e:::li r e.g~ SWII• 
lci:s st..-ei =u-. ii ~1.or bolil. mou.w be c:m;c::::.:. 

J •. :.i.:o ~lotmt::p oressure s~ug~ i? 
a :>OSIUOll Olllcr ::.ui ::i~, ~ WIIJCll 11 
w~ c:iilb~tee ~ :iiftc: 11s acc:anc:v. 
:-iormal ~=:.:::; j)O_s1cioa is upright 
~a ·,en:cu :-or l;,;mc:11:om_requu:• 
l!IS :101.1111::1~ ::i 01::er ~ ttiis pDSi• 
11011. llOllf)' ::C s::;:puc:, 

3.4.U: Cludoa 10 tsers. 
Pressure g:auge:s = be=~= mac• = ciurinsz sh:ca:e:11 desaite can 
Uken ill 0aw2i:i1L To C11S11n1 COD• 
fo=c:'uld:e~mdetowhic!i 
:heF= :a112: ..,:ism=ufa=nd., 
ii silould be C::~:i llctore USC. 

4SAFETY 
4.l Scope . 

This Scci011 of :lie Swiclard pre
saus c:rum ::iior:auoD to guide US• 
crs. swpliers. aiid ::williac:mrers to
ward millimii11111 l:1: ilwnlstlwcould 
result trom m~ or misapplic:aiiou 
of pressure nu.ic.s wilh dasiic: de• 
me:11s. The usu ~uJd become Iamil· 
iar wuh aihec::011S oi ll1is Swidlld. as 
all .:i.si,ects oi ~e:-, =01 be c:ovi:red 
iD this Sec::lltl. C::=it !he IIWWUC• 
airu or swi:iicr :~r ~ice wbaicvcr 
there :s IIQC::rumr.· abo111 :be Ale ap
plic~tioa oi J Fr:s51:r: gauge. 

4.2 G.eoernl Oiscussioo 
4.:.1 Adecw.t: ~e.'V r:sults &om ia.• 
1elli2C1111f :111111112 a:d =niulsela:tioa. 
aud wwiaDCD oi 521:HS UIIO ~ l!l'a• 
sur: SYSlelll. Toe =r'should worm 
the· ~plier of.ail cc~d.iuo!IS peninai1 
to the ~ppl:ca'!OD .I.All c:ivir011ma1tso 
that tlle: Sll!lllhU == recoaimea.d the 
~ost su~le g:aug: for tb.e applic:a-
11011.. 

4,:0: Tbc~ior:, of safety with~ 
to lhe u.w 01 pr::..sure gauges has ticcD. 
ucellcllt. Iiiiurv1.,~01111elaa.ddam
age 10 proJ)fflY hve bo:m miD.i.mal. Ia. 
mostinsunc:es. \he c:111s: ofbillnb.as 
bec:i ciisusc or=pplicalioa. 

4.2.J The.pre=e Sl!l!Sing elemmlm 
most g2uges is s::bjc.::.ed 10 high izll.er. 
a;il suusc.s, :111'1 JDplic~liODS exist 
wber: Ille pouibtli~, of caWU'Dl>hic 
!ailu.r= is pre.sect. Fr~"lll'e rcgulalors, 

c:muc::l id.iaoor::::, se.als. oalsuiou 
aamo.=.~ ~r s::uoce::.. •?l)Doas. and 
0111er s1111u.u- :-..s. .:.-c jvaliable f171' 
~ ::i t.~~e :-oL:.:t~Uv ~OUSSVS• 
'.eCIS. :':1c :.-1%::::1 :,OIC"'..t:aUIICl'aSCSal 
lll"'1er O?C::Cllg ?=JI'::. 

.a.:..; ~e foilowmtt ~,stems ue COD• 
•-J1a:r:u i,01eC,~11v :.::.raous&DOmus, 

i:e ~:ire:wlv -:v~.ui.:u:a: 
, :1.1c.:um0rc:::w.eu ~:as .s·•st=s 
1 b1"x·.·11cas-,s:..C:::S · 
, ..: :s·.-S'ti:=s c::c~.::.::: :·:"1"0eenorfree 
='-•uio2~:i ,llon:s . . • 
~~Jcori-osrve ;::lll.i lYS".Jt:m (ps acd 
::aw.11 
!¢:er::s-:.~s-.·,:=s.::::t:izWuranvc
:no~1Ye •lr :'a-=·•o::e == 171'·mc
aiu:n 
, t) z~:m r,s:e:s 
~ 1;co~~e:~·: ::-e:.s::::: syste=s 
I ilJS"/$14.lllS 'Miler: .:10 OYt:n)IISSllrC 
c0u1&i be :=:c=:~i-.· J00Heci' 
1 i.t :;,.-st,e:S "Mi:e::::: ::::.::=..m2=bilitv 
oi :·:1u:=s couid :::s~~ :rl i1mnioUS 
::1~:::..i ~=a=t.:oD or 'Milm lowc: 
;:r-.s.sw-: ;~~es .::.>u.w oe imwlcd iA 
::.i:z.::: ,ress:.:rc S"'."St=.s 
~ j;" s:,s:-==S :,:;nr:i,~-~ :-:2cii0ac:iivc or 
t.l:tX: I!Wc.LS l•:~~w ~r ZUC.S) 
r~; ~"St:::S :::.S~l.!~ ~ :I tia=rdous 
e::vtri:=i:::1 

-'..:.! ";'v"bc:i 7~U2CS :ire tO be med in. 
CODUc:t Wllil ·=eiiia :l~~IDB COWII or 
==m COITOSIYC :r::c-.s orlmowu IO 
be r:iciioacuve. r.mucm or Ullique de• 
s:-.:C!IVe pilc:omc~ c:i:i occur. Ia. 
sucil c:scs l!:e -:.:ser s:iouJd ~ways fur. 
D.ISii i:ie suaaiic:- or ll::lllufac::muwitb 
iDi9f'ID~0~· ~uvc to Ille apP.li=liou 
aDG SOIICll II.IS aov1ce Dn171' tD imwla-
llOD of tile gauu. · 
4.:.6 F:rc ;ad ci;,iosiom wilbiDa ~
Sift SVSlC:11 c:111 c:iuse ~ de• 
mc:11 i~ure with verv vtole:111 dfecs. 
eve:11 to tile po!III oi comple~ly diriD!e• 
gr:l!Di or :nc,cg :.;:e ?=cf:uge. 
Vio,enutiec:.s.vc:u,soa wlim 
(allure occ:n :Ille 10: • 
{a)hvcirogm embriltlt::11C11C 
("01cill1Wllillaiioaoi a1:01Z111ressed gas: 
(c I forma11011. oi :x:crvlicic:s: . 
(d)wWC11111g oi soil solder joia.ts by 
S1Um or other hut sowca: 
( e1 weucnmg of soil soldered IJl'silver 
lnud joill"' =used llv hw sources 
sucllasm=: • 
(!) corrosio11; 

m
)faiil!IIC: 
1mt:c:1mic;iJ shock: 

)c1C:SS1VevtmucD. 
F:iihue ill a c:om:re:sscd gunsu:m 

c:;a. be expcc:::d ;;, F"'ciu= "nOl=t 
effec::s. 

4.:.':' '.'\,lodes or Pressure Gaup Fu1-
ure 
4.:.7.l F:lli.iUe F:iilun. nci~fail
ure i=used ov ;:,= illducid mas 
geacrmy oc:ic:= from tile in.side to the 
o~e along. a l:igilly snssed edge 
~dius. ~~gas a mall met lliat 
propagawiloag !he edge~dillS. Sach 
failures :w 11S11ai1y more crilical with 
c:ompn:s.,edg:is media lh&II wilhliqaicl 
mw:i.. 

FaciRUc c:iclcs IISll2!lv relc.asc the 
media fluid slowly so case pressure 
builJUD QII be avcn:d I?,- pl'IIVidia.g pressure relief o~u m Ille gauge 
c::isc. Howcver.illhigl;i0ressunclasiic 
e!c:ne11ts where !:le Yie1d magtli ap
pro~bc:s the ullimii.e s1rt11gth of Ille 
elemc111 malUi;iJ, fatigue fallure may 

resc:::!: e::ios1ve :~dur:. 
A r:t:::-.or-:1:ic:u ill :::e ,z211aepres• 

SUP. ~et ·»W ::u~= :resi-..::e-smus 
ma-- ·'u:C ,• ... w ::lto c: =anw1v opt:: ·,a~;":Ou ::;;. · ,, 
~.:.:-.: Over:,ressure F'ailure. 
Cve:-:::=: ::ii:::: :s .::uscci by !he 

~f:L!~;;:i:~ l~~:a~r~;;=sf::: 
::u:::t :.:, .:.::i ,~c-..::- ·vce:i a :i>w pres• 
:nr. ::.~-=-~ :.s ::,r..,L!eti ~ 1 :i1il :,ra:
sure :\in: er r.·rlll=. :-0:c eCC:S "' 
\Jve::::=ure iiilure. ~,.b·:oreciti• 
c:U :.: ::::r-.t.::.a ..::is ~.-s:::S :ban m 
llau::::'!!!:cis-,s:.e::-.i • .;.ri =recic=ble 
~.:=~·,-::::lie ~a:-..s :o be ::racellcci ill 
J.D~' .~-e:-.:cn. · C.Sts ·.vit: ·;resm.r: 
rcue:. :;;=;s ·.vu! :.ut :.,ways ~w:i ~==~~-t: :2.-.:. 

· ::•-;••: i r-e-···r o.., ••• ,"l:SSUt'e 
.l:1.-:.·• ••. .,· • .v,;~ ::•a •• , ... c .. ~--• i::mecii• 
l:.A ::-:::: .;.f =~ti:.:."": • .:~t ·•1!.! :et:, COD• 
-ci .• ··:1 •:Ii M'c:91\i::ff ., ..... •·:,iJowmg 
~cC::i .:::i=ec=i :o1~~~ ;f secoo1.1• 
.iri· • ..: .. ~·- . 

! !:":::":"=:.~;J•, :c:::::£d :!::11 solid 
:"!at ::si: ·v!:: ·:res;u:t ::iiei back 
wUi :ec:.:u !.be :o'we1ilC\" ,,t :,aru be· 
ing ;:c:ec:=c :·::-.,.·:ir.: ::1· :: ·evcm of 
fail .. -s ·.vi:dow li.:,cc wu! :ot :,rovic!e 
ade:n:.1te ,rotec:oo lii:ai= izuemal 
c:se· :rm'.:n: ~wilii:o. ':ia.1 can be 11:c 
most :..::r:oui c:m;=cn~ 

51:cn =000 ore::s-.::e imaulsc:s 
( press;: Slllkc:s I m:iv -x:::-.::-::: b.vdnu
lic ~r :::r.:=11c s·,s:.:::s. ::mec:ially 
wllc: •;a,vcs 00e:i ,ir :::o~. !"::.e mag• 
Aic:Ceott!iesoi.kumvee::mvbmcs 
the :cr=ai ODCDWl2 ;:icss-.:::.•mav 
DOI be :ici:cmci bv :DC gauge. 'I1le 
muit :.ouid be i.:::lllicciiate :':I.inn. or a 
larzc :::sc:ie e:ror. ,._ =:or (Sllllb
bef) =~v i=uc: tile =m:tllde of the 
~-a =smiw IO 1:ie el~de· 
mc:11. 

4,:::·-3 Com,sioa F:a.ilur-. Conasi011 
failun: = wilen Ille clasi:i~ elemellt 
bas t'C::I wme:ied lhroum .mack by 
l:OffCSIYC c~ 0rese:it iD eilher 
the :ccia :m1de or il1e cDviromllcm 
owsicie 1t. ntlure mav oc:c-.:r u pill• 
bole ieuamllroum lheclcmmi walls 
or =m- ~guc uiillre due to mess 
cr:icl:::isz !:might .1bou1 l,v chemi=l 
cle:e::::raiOD or emi:riltlc::::,mt of the 
awc::ai.. 

A cl::f::ic;l ( di:111hr:igm) seal should 
be 1:0cs1dcred ior u.w will:! prasuie 
media c.11:iav have~ co:rosive etrct 
OIi cc e!aslic ciccieat. 

4.!.7.4 Exalosive Failure. Exolosive 
failure :s c::iuscd bv the rc!=as& of U• 
plosrve e:ic:gy &c::icnud 1:y a c:llem.i• 
QI ruc:oD sucn :is =ii ruuit wilm 
adial:atic comprcss,oa o( ozvgCA OC• 
curs m Ille 0re:st11ce o( hvdro:atboDS. 
It is ge:c.~ =cep~d r.l:attblll"lliuo 
co,vum=msof predic:i:i.:lg die ~.JD.i• 
llldc 171' ei!D:U 01 !his type of t:aifun:. 
F171'1l:is mode of failure: .1 solid wall 171' 
pan:itioD beiwe::i the cwi:ic element 
md th: wiadow will DOI 11.ec:essarilY 
preve:1 ;:ar.s bcillg projec:-.ed forward. 

4.2.7..: Vibr~lioa F:tilurc. The most 
co=oD =oJc of vibration. !allure is 
th.11 wee:: the moveme::1 ;,ans wur 
bee= orlliu 1:VC!ic loac:i:lg caused 
bv •:ic-::t:011. ::.s-Jiti.ag in :;:ncual lo~ 
oi acc::::,cv. and. uJtu1mciy failure of 
!he poi:t::r :0 iDwc:.1~ aiiy pressure 

L\tPORT ,\:-IT • R,.,J olhw UJl, for adJiliDn.:l itWrJ;:i,,n1 .znJ .,a,,,;np. 
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! 
! 

cllazl1::. 

~.:.'.".6 Vibr:11ioa-i11ciuced F:aticue 
F21iun. ~ :u:du:o:i t: ::s en'ec: en ::e 
iiute:ove::ic:::c ~2:1sce :u:.. J.:.:-. .:·: •1ti:r-..t:.:::n ::JV, ii somC :.:• 
W-"'C:.S, ::suu :!l .::::. .JiuW:i2 of v:a,::. 
ous -::.-.s "i :.Ce =~:.:..--: ~i=ct ~· 
scmch·. T':is :oail::12 ~ouid .:uu 
~ln:.:.:~~.:=ie:lt::s~! • .:ir:njo~:.s. 
C.:Se =~ :wl.;:.::, ::iav x uo ..... 
~t ;t i3 :osstCJe ~ti :.U2i= hoie·:.2v 
maae:iV ..icveu::o • .v1:.: ~ ~ ::i.e =·t 
c~ ::::S.S~-: :-JC •. v:,:C,: ~uu.id :=s~~ 
:ta • ·;.iUi::= 1~ :.:, .m u:,icsr•·e 
ialli:.-:. • 

-'~ ?~essure C.Jaces;:100.. Se: :=: • 
=c::::.1c011S ;:l ;:a::. :.1.~. 
J.J Sa(HY J.eco:n::m:ci.:11ioas 
.J.J.: Oael':1:D; i':-llSSUl'e. The ':'1""'.S• 
•t::: :au:: ~cic:::.::.: s:.ouui .!:i.1vc i =-~ 
s=i,.'!r=:.$~-= ~e:. :.:U ::e uoer.ic.:;. 
pre,;.s~: x::.:.~ .: ~= ::ii.!.::!!e b.uf ~:.: 
:0 ~! .. ~i .ii ~d ..:~e. ~,e·:'ull == 
;re'.;s:.:re Jf !.:t ;lu;: te!ec-.:d shot;;= 
oc :o:rc:t:::ia,~·.- ;·11-, :=cs ::lie :.::.
~auc:i •>01tnunq ·-:res.sure. 

s:icuiJ :t ::e ::o:~: icr the ooe:-
ali:i2 ~=-== :o :.::~r'tl 754. of":::.: 
SC..C. \:oc=i.:: :!le •.:::a=: ior reccc-
:nc:i:JtiOllS. . • 
This .iocs 001a~;ii~· :o :est..::w-ded. ::r 
suppresseo SC:IIC 111:;e:s. 

4-3.: t.:se o(Ci.1uges .,ear Zero Pres

~,:::s,c "i c:uzi=:; :=::::or~ :.S 
1101 :ecct=e:"i:C<i ~:.use ;be ~=::-

. mc"I toic::nc: =~v :e .1 Jane~=•· aac of :l1c ~aoiie:i ::r=sui-e. If :ar 
c!am11ie. a 0/100 ::s1 uncle B gauge :.s 
used :'o masure o ::st. :lie :=v .:if 
masurcmeot will be-;. 3 psi,. or" •i• 
,~ or me ;un,iieci :ressure. Ia. Jddi• 
ci011. :be s=ie' oi a iauu is ofwl lai: 
om wilh =cw. wil:c::. c:m rault ::i. 
fun!:er m:ic:r:-.nc:ies 'Milm meas11ril::2 
pressuns lllat.:irusciail pcree~ge o"i 
lheJ1ugcSDU1. 

ror :De sa'me re:isollS. 2~uges should 
not be used tor lllc 1111.-:,ose of iDd,iQt• 
iDJ WI Ille prc:ssure ill a .Wik. &UlO• 
clave. or oilier SIIDll.1r 1111.11 has be=: 
c1111111lc~lv CWIISl:d :0 .umOSDlu:ric 
~,. 'Oeac:.di.a g QQ the accur:ac-: 
ind :lie SllaD of :.:c tlUH aad :.ti: 
~ibilitv' Wt wcw is izic:orponwi 
11tllcbegumiDgoit!les.::;iJe.1t=mious 
P.ffS,$1:1'11 mav r=:1.1:1 t:1 the Wik eve 
ihouc the 11uge :s :11ciicaimg za:o 
pressure. A venlillg device mu.st be 
used iocomalc:elv recucc lbe p-.n . 
before w:loc"k::111 covc:s.n:movi.:lg fit• 
lj:I;~. or paiormillg ~t!tc: sim.ilai ac• 
IIYICC$. 

4.3.3 Compalibilily Wilil I.he Pr1111are 
Medium : • 
Tbe elmic: deme11 :s 2e1cr:ally a d;m 
walled member. wb.icb o{ aecd~ty 
opt;DW 1111dcr bil!h Sll"CSS COD mom 
aiiJ ciu.st: dlen:!cire. be c:nfully se• 
lcctr.d for compalibillcy with IIINe prcs•c 
suremcdiumbemgcwmec/- • 912~0 
the commoD elemc:11 ::ialUlals IS ~; 
pervious to ever, l\'t'C of chemi.,... 
amck. Tbc aot=i'ti3l lor corrosive at• 
tacl.: is c:st.:16lishcd by IIWIY factors, 
iDcluJillg the C:ODCCll::ICOll. 1411:1P,CZ'I• 
111re, :i::deoDWlli:lalloD of t!icme.diu:11. 
The usersbould i:ii.::::i ::e gauge sup· 
plier of the imullali011 co11di12011S so 
lha1 :!:e Jppropria~ el=ieDI m.11erisls 

(Ea.:cr,-a ~ffll ASME a.:o. t .: )OJ contiNII on~&"; 
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cm be seici::u:a. 

4.J • .; !II ~<iJilioo 1:1 tbe f:ic1.0rs Jiscll.ssai •buve. :ho 1::10,.i>ilitv oJi 4 oremn 
elcme:it ;s ilu!uc::c:=i :,y :he .ics11,;11. =i.:.•i:us •. u11I ;;~011 oJi Uii: Joials 
betwee:i ltS DUIS. 

. C>=oa =•t;OY.S o( ;•,inui~ ;ire s1>it soiJ=~ • .:ilver br:izill:;, .111d ·-•el~ 
Iomis c:o .Je .u:ec::.:11 :,v u:mccr~~-:. .;tre:.s. ll1'1 ~orros1ve ::iewa. Where 
•ppli.:.:.:oa i;:icsu011S .rue, :lieu :~:.:irs ..:iawd be c::iasulu=i .111<1 <1LSCIISSCd by 
!be i:se: :u:a =:::=er. 

·=. 

.:..:.S !.<>me :::ec:~ ,1110:i~~uoas reouire :Jut :!:e :ire= elemeot .issemblv have 
~ tu~ d::~e \)f :~:1.:.1i,: ~L4:!n:-,·. SC'l..~::a J.r..n~e:nentsilowJ ce ::i:auie oe·cwem 
m:inui~=er 2110 =r :o =c· =t :11• .ul<>w:uiie i~ge r~1e .s 001 uceeded. 

4..:.6 C.:ises 
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Installation and 
Service Manual 

Part No.: 05625-246-1 

HYDROMATIC SP40 
Submersible Sewage Eiector Pump 
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._NOTE! 
, , · , . . · To the _installer: Please make sure 

. ·. you provide this· manual to the . 
-, owner of the pumping equipment or 

to .the responsible party who 
maintains the system. · 
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sump until these precautions are 

(--) strictly adhered to. 
5. In applications where the pump 

Do not install pump in location may sit idle for months at a time, it 
classified as hazardous per N.E.C., is recommended that the pump(s) 

uction ANSI/NFPA 70 - 1984. be cycled every month to insure the 
pumping system is working 

Failure to heed above properly when needed. 
cautions could result in 
injury or death. 6. A check valve should be installed 

in discharge pipe, at least 12" 

Before operation, read the following above the discharge outlet of the 

instructions carefully. Reasonable care pump. 

and safe methods should be practiced. 7. An audible alarm system, such as 
Check local codes and requirements the Q Alert, for high water 
before installation. Servicing should be conditions should be installed in 
performed by knowledgeable pump every pump for greater protection. 
service contractors or authorized 
service stations. Note: Q Alert alarm is for indoor 

allation 
use only. Contact your Hydromatic 

Warning: distributor for other panel 

Read all instructions before starting any applications. 

operation on pump. Always disconnect Warning: When using the 
the pump and controls from its power automatic diaphragm switch the 
source before handling or making any vent tube in the plug must be clear 
adjustments. Always wear rubber boots These important instructions must be of obstructions. 
when there is water on the floor and followed for satisfactory performance Do not bend cord. This will cause a 

() you must unplug the pump to make any of your pump. Before installation, crimp in the vent tube and switch 
adjustments or repairs. check your local electrical and failure will occur. Pump should be 

plumbing codes. plugged into a single outlet, where 
Warning: 

Provide proper sump size to allow 
vent tube can "breathe." Blocking 

1. 
tube or bending cord will void the 

Risk of Electrical Shock - the pump to operate without 

This pump has not been investigated restrictions. A two- to five-minute 
warranty. 

for use in swimming pool areas. run time is recommended. 8. Connect to power source using 3-
Also, minimum 24" diameter prong grounded AC receptacle. Do 

To Reduce Risk of Electrical recommended. not remove ground pin from 
Shock: 

2. Make sure sump is free of string, 
electrical plug. Do not use an 

I. Connect only to a properly extension cord. 
grounded receptacle. cloth, nails, gravel, etc. before 

installing pump. 9. For proper automatic operation 
2. Septic tank to be vented in 

Do not set pump directly on the 
(Model SP40Al or SP40A2) make 

accordance with local plumbing 3. 
sure the pump power cord is 

codes. bottom of sump pit if it is not solid. 
plugged into the back of the 

Raise the pump by placing bricks 
piggyback receptacle on the 

3. Do not smoke or use sparkable or concrete blocks underneath it. 
diaphragm switch cord. 

electrical devices or flame in a 
4. Use steel or plastic pipe for all septic (gaseous) or possible septic 10. Use pump partially or completely 

sump. connecting lines between pump and 
submerged for pumping 

sewer outlet. 
(temperature to 140° F). The SP40 

4. A septic sump condition may exist Note: Some city regulations do will pump solid materials up to I ¼" 
and if entry into sump is necessary, not allow installing a pump with (spherical) in diameter. 
then (a) provide proper safety plastic pipe. Check local 
precautions per OSHA regulations . 11. Caution: Do not pump flammable . l : requirements and (b) do not enter liquids, strong chemicals or salt 

_ __,/ water. 
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Servicing should be performed only by 
knowledgeable pump service 
contractors or authorized service 
stations. 

1. Remove pump from sump. 
Before removing pump from sump 
pit for repair, check if the trouble 
could simply be a blown fuse, 
tripped circuit breaker, or a power 
cord not completely inserted into 
the receptacle. 

2. Check diaphragm switch. If 
the unit is being operated by the 
automatic diaphragm switch, 
unplug the pump from the 
"piggyback" receptacle and plug 
the pump directly into the power 
source. If the pump starts each time 
it is plugged directly into the 
receptacle and does not start each 
time when plugged into the 
piggyback switch with the 
diaphragm switch pressed into a 
start position, replace the complete 
piggyback switch assembly and 
retest with new assembly. 

3. Check for impeller 
blockage. 

Disconnect pump and 
switch from power source. 

Check for an obstruction in the 
impeller cavity by laying the pump 
on its side and inserting a 
screwdriver into impeller. Impeller 
should tum freely. If impeller is 
stuck then remove the 5 screws 
(27) to remove the suction base 
(26). If the impeller (25) does not 

4. 

5. 

6. 

7. 

rotate freely, clear the impeller and 
cavity walls before reassembling 
the base. Repeat Step 2. 

Check power cord. If the 
above tests have not resolved the 
problem, it may be in the electrical 
components of the pump. Starting 
with the power cord (5), inspect for 
cuts or nicks in the insulation. If the 
cord is damaged - replace it! 

Check the oil. Remove the pipe 
plug (4) in the top of the motor 
cover and drain oil into a clean, dry 
container. A milky appearance to 
the oil indicates that water has 
entered through either worn out or 
damaged seals (23, 24) or seal ring 
(20). 

Remove the motor cover. 
Remove the four hex head cap 
screws (22). Use a screwdriver to 
pry the motor cover ( 19) from the 
volute case (21) at the fastening 
ears, being careful not to cut the 
seal ring (20) with the screwdriver 
or crack the motor cover. Lift the 
motor cover until it clears the stator 
(15). 

Check for short. Disconnect the 
stator leads (7, 8) from the 
connector (6). Use an ohmmeter to 
check the continuity of the stator. If 
stator fails to pass the continuity 
test, it must be replaced. 

Ground check. Set ohmmeter 
scale pointer to R X I OOK scale and 
check meter by putting both meter 
leads together and adjusting the 
needle knob until meter reaqs zero. 
If meter cannot be adjusted to zero 
it will indicate that batteries in 
meter must be replaced. 

Always make this test with the 
meter when scale pointer is set to a 
new scale before making any 
checks on motor. 

Now connect one meter lead to one 
blade terminal of stator and touch 
other meter lead to motor stator 
shell (30). If needle reads below 5 
(500,000 ohms) stator must be 
dried out before reusing. To dry 
out, bake in 220° oven for 4 hours. 
Recheck after motor cools. If motor 
is new or thoroughly dry, needle of 
ohmmeter will not move on the 
ground test. This indicates a 
reading of 50 megohms or higher. 
One megohm is one million ohms. 

When making the ground test, if 
the needle goes clear to zero the 
motor probably has a wire touching 
the stator at some point and the 
stator will have to be replaced. 

Winding resistance test. If 
motor shows a satisfactory ground 
test, then the winding resistance 
must be checked. Use ohmmeter 
with scale pointer set on R X I 
scale. On this scale meter reads 
directly on ohms. Always check the 
meter with leads together as 
described above under ground test 
before making a reading of the 
winding. 

Connect one meter lead to the 
terminal with the brown wire 
connected underneath the terminal 
board. Connect the other lead to the 
terminal housing with the blue 
wire. Meter should read 1.2 to 1.4 
ohms. This is the resistance of the 
main winding for a 115 volt stator. 
This re11ding for a 230 volt stator 
should be 4.8 to 5.9 ohms. 

Now connect one meter lead to the 
brown wire terminal and the other 
meter lead to the red wire beneath 
the terminal board. The meter 
should read 3.8 to 5.4 ohms for a 
I 15 volt stator. For a 230 volt stator 
this reading should be 16 to 21 
ohms. This is the resistance of the 
start winding. 
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Now connect the meter leads to the 
red wire and the blue wire and the 
meter reading should be the sum of 
the other two readings or 5.0 to 6.8 
ohms for a 115 volt stator or 20.8 
to 26.9 ohms for a 230 volt stator. 
If the readings obtained do not 
agree with those given, the stator is 
defective and must be replaced. 

8. Remove the stator. To 
remove the stator, remove the four 
hex head screws (12) and the stator 
plate (13). Lift the stator off the 
volute case (21) and set aside. 

9. Remove the impeller. To 
remove the impeller (25), hold the 
rotor (16) in your hand and tap the 
impeller with a plastic or rubber 
mallet so as to tum the impeller 
counter clockwise. 

I 0. Check the seal. Remove the 
rotating portion of seal (24) from 
shaft (16) by inserting a screw
driver under the edge of the seal 
and lifting it off. Inspect the seal 
face for any nicks or an uneven 
seating of seal face. If any are 
present, replace the seal. 
(See Step 14.) 

11. Remove rotor and shaft. 

6 

Tap the rotor shaft ( 16) at the 
impeller end of the shaft with a 
plastic mallet to remove the rotor 
and shaft. Inspect the bearings ( 17). 
If they do not rotate freely and 
smoothly, they should be replaced. 

When new bearings are ready to be 
added onto the shaft, do not push 
on outer race of bearings. This will 
damage bearings. If a rotor and 
shaft is ordered from Hydromatic, 
the bearings will be supplied 
already pressed on the shaft. 

12. Remove seal. Remove the old 
stationary portion of the seal (23) 
from the case (21) by inserting a 
screwdriver into the seal housing of 
the case from the top of the case 
and tapping lightly with a hammer. 
Clean the seal area of the case with 
a clean cloth. 

13. Reinstall the rotor and 
shaft assembly. Push on outer 
race to seat bearing in volute case. 

14. Reinstall seal. Apply a good 
lubricant to the new stationary 
portion of the seal (23) and press 
into the case (21). Coat the new 
rotating portion of seal with 
lubricant and press into place on 
the rotor shaft with the rubber ring 
facing the impeller. 

15. Reinstall impeller. Add a drop 
of Locktite 222 to the shaft and 
screw the impeller on hand tight. 
The impeller will force the rotating 
portion of seal into position .. 

16. Replace seal ring. Remove the 
old square seal ring (20) from the 
volute and stretch on a new ring 
coated with O-ring lube. 

Do not roll the ring onto the volute 
or improper seating and water 
leakage into the motor housing will 
result. 

17. Reinstall the stator. Place the 
stator (15) in the volute case (21) 
so the stator bolt holes line up. Lay 
the stator plate (13) on the stator 
(15) and line up with stator bolt 
holes. Put in the stator bolts (12) 
and tighten evenly to prevent 
cocking of the stator. Push the 
connectors of the power cord onto 
the stator terminals (7 and 8). 

18. Reinstall motor housing. 
Tighten down the four hex head 
cap screws (22) evenly to prevent 
cocking of motor housing and 
achieving an uneven seal on the 
seal ring (20). 

19. Oil. Fill the motor cap with high 
grade transformer oil just cover 
over (13) stator plate (.38 gallon). 

Do not fill the motor housing 
completely - allow airspace for oil 
expansion. 

20. Reinstall oil pipe plug. Coat 
pipe threads with thread sealant 
before installing. Plug ( 4) into 
housing (19). 

21. Check pump. Plug the power 
cord into a grounded outlet and 
start pump by applying pressure to 
the switch diaphragm (automatic 
only - manual should start when 
power.is applied). Motor should 
run smoothly, be free of vibration 
and stop when pressure is removed 
from diaphragm switch. 

*Loctite 222 is a registered trademark of Loctite Corp. 



AUTOMATIC MODELS 
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Ref. Ref. 
No. Part No. Description Qty. No. Part No. Description Qty. 

.. , 1 - Nomeplote, 115V 1 16 13349-011-5 Rotor & Shott w/Beorings 1 
1 - Nomeplote, 230V 1 17 65-001-1 Bearing 1 
2 4580-001-1 Drivescrew 2 19 56-006-2 Housing, Motor (56-026-2 Emerson otter 11/90)G.E. 1 
3 60-000-5 Handle 1 20 77-003-1 Seol Ring 1 
4 119-002-1 Pipe Plug 1 21 12328-002-2 Volute 1 
5 12585-004-5 Power Cord Assemb~, 115V-1 O' 1 22 101-008-1 Bolt, 5/16-18 x 1-1/4" Lg. 4 

l 

l 

I 
5 12585-005-5 Power Cord Assemb~, 115V-20' 1 23 83-002-1 Seol (Stotionory Seot) 1 
5 12585-003-5 Power Cord Assemb~, 230V-20' 1 24 83-007-1 Seo I ( Rotating Seat) 1 
6 4209-004-5 Connector Assembly 1 25 13218-000-5 Impeller 1 
7 6000-059-5 Leod Wire/Terminal Assembly (Blk, S") 8/ 4 11/90 1 26 311-000-2 Suction Bose 1 
8 6000-061-5 Leod Wire/Terminal Assembly (Blk, 6.25") 2 27 19-003-1 Screw, 10-24 x 1-1/2" Lg. 5 
9 6000-060-5 Grnd Wire/Terminal Assembly (Grn, 5") 1 28 665-001-1 Switch, Motor Start 1 

10 2056-003-1 Screw, #6 x 3/8 Lg. 1 
11 995-001-1 Lockwosher, #6 1 AUTOMATIC MODELS 
12 145-008-1 Bolt, Stator - 8-32 x 6-5/8" Lg. 4 29 5502-004-1 Bracket 1 
13 70-000-3 Plate, Stator 8/4 11/90 1 30 176-015-1 Screw, 1 / 4-20 x 3/8" Lg. 

•14 Oil .38 gal 31 995-008-1 Lockwasher 1 
15 13349-000-1 Rotor & Stator (Emerson otter 11/90) 32 51752-403-7 Diaphragm Switch (BS Runge), 115V-10' 1 
15 13349-001-1 Stator, 11 SY if G.E. 8/4 11/90 1 32 51752-404-7 Diaphragm Switch (8.5" Range), 11 SV-20' 1 
15 13369-001-1 Stator, 230V if G.E. 8/4 11/90 1 32 51752-405-7 Diaphragm Switch (8.5'' Range), 230V-20' 1 

(_) • Purchase locally. 

7 



.-,, 

:i 
:i 
.I 

:r 
:1 
i 

:I 
I 
I 

() 

(_) 

8 

Aurora/Hydromatic, a Unit of General 
Signal, warrants to the original 
purchaser of each of Hydromatic Pump 
product(s) that any part thereof which 
proves to be defective in material or 
workmanship within one year from 
date of installation or 18 months from 
manufacture date, whichever comes 
first, will be replaced at no charge with 
a new or remanufactured part, F.O.B. 
factory. Purchaser shall assume all 
responsibility and expense for removal, 
reinstallation and freight. Any item(s) 
designated as manufactured by others 
shall be covered only by the express 
warranty of the manufacturer thereof. 
This warranty does not apply to 
damage resulting from accident, 
alteration, design misuse or abuse. 

If the material furnished to the Buyer 
shall fail to conform to this contract or 
to any of the terms of this written 
warranty, Aurora Pump shall replace 
such nonconforming material at the 
original point of delivery and shall 
furnish instruction for its disposition. 
Any transportation charges involved in 
such disposition shall be for the 
Buyer's account. The Buyer's 
exclusive and sole remedy on account 
or in respect of the furnishing of 
material that does not conform to this 
contract, or to this written warranty, 
shall be to secure replacement thereof 
as aforesaid. Aurora Pump shall not in 
any event be liable for the cost of any 
labor expended on any such material or 
for any incidental or consequential 
damages to anyone by reason of the 
fact that such material does not 
conform to this contract or to this 
written warranty. 

ALL IMPLIED WARRANTIES, 
INCLUDING THE IMPLIED 
WARRANTY OF MERCHANT
ABILITY AND THE IMPLIED 
WARRANTY OF FITNESS FOR A 
PARTICULAR PURPOSE, ARE 
LIMITED IN DURATION TO THE 
SAME EXTENT AS THE EXPRESS 
WARRANTY CONTAINED 
HEREIN. Some States do not allow 
limitations on how long an implied 
warranty lasts, so the above limitation 
may not apply. 

MANUFACTURER EXPRESSLY 
DISCLAIMS AND EXCLUDES ANY 
LIABILITY FOR CONSEQUENTIAL 
OR INCIDENT AL DAMAGES FOR 
BREACH OF ANY EXPRESS OR 
IMPLIED WARRANTY ARISING IN 
CONNECTION WITH THIS 
PRODUCT. INCLUDING WITHOUT 
LIMITATION, WHETHER IN TORT, 
NEGLIGENCE, STRICT LIABILITY 
CONTRACT OR OTHERWISE. Some 
States do not allow the exclusion or 
limitation of incidental or consequential 
damages, so the above limitation or 
exclusion may not apply. 

This warranty gives you specific legal 
rights, and you may also have other 
rights which vary from State to State. 

NOTE: 
PUMP MUST BE REPAIRED BY 
AUTHORIZED AURORA/ 
HYDROMATIC REPAIR CENTER 
OR WARRANTY WILL BE VOID. 
IF REPAIR CENTER IS NOT 
AV AILAB:C.,E, RETURN PUMP TO 
PLACE OF PURCHASE. 
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AURORA/HYDROMATIC PUMPS, INC. 
800 Airport Road 
North Aurora, Illinois 60542 
(708) 859-7000 · 

Part No.: 05625-246-1 

A UNIT OF GENERAL SIGNAL<3s 

AURORA PUMP 

M-SP40-1 
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SERIES 1500 
INDUCTION CONTROL RELAYS 
SERVICE BULLETIN 

PRINCIPLE OF OPERATION 
A BIW floatless liquid level control system consists ·of a 
relay of the proper type, a holder designed to support one 
or more electrodes or probes in the liquid container, and 
the corrosion resistant electrodes themselves. Inasmuch 
as all BIW induction relays are quite similar - differing 
only in contact arrangement, the following description of 
how a 1500-C Relay functions on a pump down control 
application will serve to explain the design, construction, 
and operating principles for the entire line. 

As shown in diagrams below, the laminated core of the 
relay is R shaped. The primary coil is assembled to the 
upper bar of the core, and the secondary coil for the elec
trode is placed on the lower bar. An armature located 
below the legs of the R core is connected to an insulated 
arm carrying the movable contacts. When the armature is 
raised, these contacts close or open the motor and elec
trode circuits, depending upon whether the contacts are 
normally open or closed. (Contacts shown normally open 
in this example.) 

1500-C RELAY USED FOR PUMP DOWN CONTROL 

GROUND-A good 
dependable ground T 
return connection to the I 
liquid Is required I 

L-

PUMP START 
ELECTRODE 

Figure 1-Secondary coll circuit open; armature down. 

B/W CONTROLS November 1994 

When a source of alternating current is connected to the 
primary coil at terminals 3 and 4, the primary coil sets up a 
magnetic flux which - following the lines of least resis
tance - circulates through the shortest path. As shown in 
Figure 1. this is through the lower bar of the laminated core 
on which the secondary coil is mounted. This magnetic 
flux induces a voltage in the secondary or electrode circuit 
coil. No current can flow in this coil. however. until the 
circuit is completed between the electrodes. Thus, the 
electrode circuit voltage being generated within the 
relay has no connection with the power line. 

The BIW 1500 induction relay utilizes the liquid as an elec
trical conductor to complete the secondary circuit between 
the upper and lower electrodes. Thus, when the liquid 
contacts the upper electrode, the resulting flow of current 
in this circuit sets up a bucking action in the lower bar of 
the core. This action tends to divert lines of magnetic force 
to the core legs and sets up an attraction that pulls the 
armature into contact with the legs, as shown in Figure 2. 
This armature movement closes the electrode and load 
contacts. 

The lower contacts on 1500-C Relays (terminals 9 and 10) 
connect the secondary circuit to ground when liquid con
tacts the upper electrode and act as a holding circuit to 
maintain the relay in its closed position until the liquid falls 
below the lower electrode. This holding circuit provides 
control of the relay over any desired range in the liquid 
level, depending on the distance between the upper and 
lower electrodes. 

The flow of current through the low energy secondary cir
cuit is very small and varies with the voltage of the sec
ondary coil. The secondary coil is selected to operate over 
the reslstance of the liquid being controlled. Accordingly, 
since there is a y.ride range of secondary coils from which 
to choose. it is ifr1portant that complete information-regard
ing the nature of the liquid be furnished when ordering 
BIW induction relays. 

GROUND-A good 
dependable ground T 
return connection to the I 
liquid is required I 

L_ 

Figure 2-Second1ry coll circuit cloHd; armature up. 

SERVICE BULLETIN 
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Installation 

(
•~structions 

ay: Install relay in level upright position. Con
- jt wires from AC supply to terminals #3 and 

#4 on relay. Make sure power is of same rated 
voltage and frequency as shown tor connection 
to primary coil on relay data plate. Relays draw 
9 volt amperes. 

Electrodes: Install electrodes in tank or well by 
suspending them vertically from an electrode 
holder or some other suspending means. One 
electrode should be set at desired start level and 
one at desired stop level. For sewage or surface 
drainage sumps, make sure electrodes are hung 
far enough apart so that foreign matter floating 
on water cannot foul electrodes. Size 18 or larger 
Type TW or THW wire is recomme11ded for 
connection lo the relay. 

CAUTION - Although the electrodes are con• 
nected to a low energy secondary coil output 
which has inherently low current. there may be 
up to 800 volts between the electrodes or from an 
electrode to ground. (See Secondary Coil 
Table.) Thus wiring and electrodes should 
be installed to protect personnel from accidental 
contact. 

Ground: A system ground return circuit is re
quired from the indicated relay terminal to the 
liquid in order to complete the secondary circuit 
of relay. Conduit should not be used. Instead. 
connection should be made directly to uninsu
lated metal tank, or to metal pipe connected to 
tank below normal low liquid level. In wells, con• 
nect ground to pump or metallic water pipe. For 

(

~_ -.,,~crete, wood, or insulated tanks, use an extra 
pmon electrode extending slightly below the 

__ /,gest operating electrode. 

Secondary Coil: Because the secondary vol
tage on all BIW relays is an induced voltage 
generated within the relay itself, the secondary 
coil should never be connected to any source of 
power. Voltage of the secondary coil installed on 
a given relay is determined by conductivity of 
liquid lo be controlled. 

Load Connections: BIW relays are two-wire 
control devices having load contacts rated at 
1 hp., single-phase, 115 or 230 volts AC or 
standard duty pilot rating up to 600 volts AC. In 
operation, load contacts act as a switch to 
open or close a circuit. Connecting them to an 
external load does not introduce a source of 
alternating current into the circuit. 

Accordingly, in making connections for direct 
operation of single-phase loads within rated 
capacity of relay, power connections must be 
made as shown in relay wiring diagram. 

To operate higher rated single-phase loads or 
three-phase loads, a magnetic starter must be 
used. In making connections to motor starter, 
follow directions given on the starter wiring dia
gram for connecting two-wire control devices. 

() 
DISCOUNT SCHEDULE LL 1 

Prices Subject to· Change without Notice 

FIELD CONVERTIBLE CONTACTS 
PROVIDES NEW CIRCUIT VERSATILITY 
The all new Series 1500 Induction Relay can have 
contacts easily added and/or changed from N.O. to 
N.C. or N.C. to N.O. 

Remove cover plate and armature 

For a N.O. contact, install 1-N.C. 
the moveable contact in the 
armature assembly facing - N.C. 
toward the top of the relay 
(away from the armature). _ N 0 .. .. 

For a N.C. contact, install 
the moveable contact in the 
armature assembly facing 
toward the bottom of the 
relay (toward the arma
ture). 

ARMATURE 

CONTACT KIT PART NO. 1 S-000001 $13.00 LIST 

N.O. CONTACT 

----1--
For a N.O. contact, install 
the stationary contacts fac
ing toward the bottom of 
the relay (toward the arma
ture). 

LESS DISCOUNT SCHEDULE LL 

N.C. CONTACT 

aufu.-
For a N.C. contact, install 
the stationary contacts fac
ing toward the top of the 
relay (away from the arma
ture). 

CONTACT ARRANGEMENT CODE 

TOP CONTACT 
TERMINALS I I 2 

ABCDEFGHJ 
INO ?NO 1NO 3N.O 2NO 1NO 

INC INC UC IMC UC lNC. 

CONTACT RATINGS 

25 Amp Resistive at 120, 240, or 480 VAe 
1 HP Single Phase at 120 or 240 VAe 

Heavy Duty Pilot 120 to 600 VAe 
2 Amp Resistive at 120 voe 
10 Amp Resistive at 48 voe 
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INDUCTION RELAY 
CONTACT 

ARRANGEMENT 

1500-A RELAY 
Contact Arrangement 

Normally Normally Holding 
Open Closed Circuit 

0 0 

1500-C RELAY 
Contact Arrangement 

Normally Normally Holding 
Open Closed Circuit 

2 0 0 

1500-B RELAY 
Contact Arrangement 

Normally Normally Holding 
Open Closed Circuit 

0 0 

1500~E RELAY 
Contact Arrangement 

Normally Normally Holding 
Open Closed Circuit 

0 2 0 

1500-D RELAY 
Contact Arrangement 

Normally Normally Holding 
Open Closed Circuit 

0 

1500-C RELAY 
Contact Arrangement 

Normally Normally Holding 
Open Closed Circuit 

0 

1500-F RELAY 
Contact Arrangement . 

Normally Normally Holding 
Open Closed Circuit 

2 0 

WIRING DIAGRAM AND OPERATION 

DIRECT OPERATION 
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I L ~ '--- ---! 
I r~ :-c:::::~Y ___,.C)..,__ , 
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0--0 
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~ r ~ L.---, 
l I 
- 0-, 1--®------1-":-_. 
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lGADIAHtltERGIZfllUOVfTIIISUVEL JmUUm21!L 

\OWflrumoDI 
LOADS All Df.lltlRGlltD IRDW THll lML 

PILOT OPERATION 
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r- - -0-{A}-0- n 
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t t [ ~-f-:0- ==:.-= 
t.fi/~h 

' I I 0-~ I -'-- ,._:;;_ __ -'-_, '- - , 
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0---0 
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-=---- L--1 

LOAD CIRCUIT A OPEN AIOvt n11s LML-1 ClOSf~ ::::: 
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0---0 
.- -~ ~ 
Ir ----- I.J 
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~ r ~---., 

L I 
0-, 1-0- --+-==-,--t. '--------' ~ 
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TYPICAL 
APPLICATIONS 

High Level Signal Control. Low 
Level Cutoff when wired in ser
ies with Stop button in 3-wire 
pushbutton stations. Remote, 
long distance and low voltage 
manual control applications, 
etc. 

(Similar to 1100-L) 

Same as 1500-A Relay above 
except that an additional Nor
mally Open contact is provided 
to permit simultaneous oper
ation of different types of sec
ondary signal devices in re
mote locations. 

(Similar to 1100-2L) 

Low Level Signal Control. High 
Level Cutoff when wired in ser
ies with Stop button in 3-wire 
pushbutton stations. Remote, 
long distance and low voltage 
manual control applications, 
etc. 

(Similar to 1100-R) 

Same as 1500-B Relay above 
except that an additional Nor
mally Closed contact is pro
vided to permit simultaneous 
operation of different types of 
secondary signal devices in 
remote locations. 

(Similar to 1100-2R) 

High or Low Level Signal Con
trol. High or Low Level Cutoff 
when wired in series with Stop 
button in 3-wire pushbutton 
stations. Can also be used to 
interlock various types of signal 
devices. 

(Similar to 11 00·D) 

Pump Down Control for sew
age and sump pumps, con
densate return system, etc. 
Low Level Cutoff for sub• 
mersible pumps. Normally . 
closed Solenoid Valve Control 
for discharging liquids from 
tanks, etc. (Similar to 1100-LH) 

Same as 1500-C Relay above 
except that additional Normally 
Open contact is provided to 
permit simultaneous operation 
of second pump. Extra contact 
can also be used for signal 
purposes if desired. 

(Similar to 1100·2LH) 

CAUTION: Electrodes are terminals of live electrical circuits and m4st be installed to prevent accidental contact by personnel. Control power 
must be disconnected before servicing. 

A good dependable ground return connection to the liquld Is required. 



INDUCTION RELAY WIRING DIAGRAM AND OPERATION TYPICAL 
CONTACT APPLICATIONS 

ARRANGEMENT DIRECT OPERATION PILOT OPERATION 

Pump Up Control for supply 1500-D RELAY 0-- --0 0---0 
~ pumps on elevated tanks and 

(I t Arrangement ,-~------, r- -~ ~ towers, carbonators, etc. High 
\ J H d' I r-i= ---- -0- 1 Ir ----- µ 

No11, 1ally Normally · ol ing tt L ~ ,- - "" .J [ ~ 1---TIIIIOlAnD Level Cutoff for pumps and tt ----- --- ......... Open Closed Circuit ti:. r ~ ~ - -., ~ r~---., valves. Normally closed Sole-
L I l I noid Valve Control for plating 0 1 1 :0---{ I-®- .,. _ -+ =- ..... :0-1 1--®- - - -1- "="-L _____ s~"=' [.. __ --- s-i•'.:il~'I' tank and boiler make-up, etc. 
LOADDf.EltflllllltD Al9!tTiff!Y!! ~ U1AD QRCU1'1 OPfJI AIDYI n11s LMl ~ 

(Similar to 1100-RH) ~ ~ 
LOAD DE~ mow nns LEYU LOAD C1RQ111' CLOUD IUOW TltlS LML 

r-; ~----€),-, Same as 1500-0 Relay above 1500-H RELAY [~~J 
Contact Arrangement IL~~---- ➔ ,-- - -<D-CA)-0- h ffllGUIU 

except that additional Normally 
I ri ---- -e,- I I r· ----- µ ...,_, Closed contact is provided to 

Normally Normally·· Holding t t ~ ~ - tWI .J ft[~-=~ permit simultaneous operation 
Open Closed Circuit ~r~1---., "'r~i---., of second pump. Extra contact 

L I 
.. l :0--l i--0- ,---!"'=_ can also be used for signal 0 2 1 :0---{ I-®- - - + -==--,--i · r--i · purposes if desired. L------.....J ~ L-------__,J u::= 

LOADS AH or-na;am AIOVI nus lMl ~ LOAD CIKQ/IT All om AIOY! THIS LMl W!H IUCTJIOOI 

i.o.flll.fmioot tOW'IIIUCTIOOl (Similar to 1100-2RH) 
LOADS AH~ IROW TKIS LML LOAD CIACUIT All CLOl(D mow THIS LML 

r--; :9-l f--0 ... - -Er 7 1500-G RELAY 
• 0-l HD-"J . Pump Up or Pump Down Con-
L ----- ,__ trol for same applications listed Contact Arrangement IL~ .... -----+ r- -~ 0 TOIIOU.'10 

Ir+ ---- -& , Ir- ----- """""' above for B\ W 1500-C and 
Normally Normally Holding ♦ ♦ L 0--;:l+-0- .._ - ""' .J 

[ -0--¾f-0- ... _ 
1500-D Relays. It is also suit-'' ----- .... ...: Open Closed Circuit ~ r ~ .---., ~ r ~t---7 able for use in controlling 

l I 
~ :0---11-®- --+ "='- hydropneumatic tanks and 

1 1 1 0---1 I-®- - - -1- -==--._ _____ _;-~ .. = . ,-~~ .. motorized valve installations. 
L..------J ~a:' 

lOADAD!.fNERGIZfOAICMTNl!LML-IMIIGIZEO ~ UW, ClftatrT 1 Of't:N AIOY! n11s LfYEl- I CLOUD lffl~ llft?IIOOI (Similar to 1100-DH) = 11 1.0WP rumoot 
UWI A ENtllGlltO ID.OW na LMl -1 DHltfflGIZtD L0AD ClflCUIT A ClOllD mow n11s LML-1 Offil 

CAUTION: Electrodes are terminals of live electrical circuits and must be installed to prevent accidental contact by personnel. Control power 
must be disconnected before servicing. 

A good dependable ground return connection to the liquid is required. 

CATALOG NUMBERING SYSTEM 

1500-A------L1-----S7 

Catalog 
Section 

A 
B 
C 
D 

E 
F 
G 
H 
J 

CONTACT 
ARRANGEMENTS 

NORMALLY 
OPEN CLOSED 

1 0 
0 1 
2 0 
1 1 

0 2 

3 0 

2 1 

1 2 

0 3 

LINE 
VOLTAGE 

L1 110-120 Volts 50/60 HZ 

L2 208-240 Volts 50/60 HZ 

L3 440-480 Volts 50/60 HZ 

L4 550-600 Volts 50/60 HZ 

Consult Factory For Special Line 
Voltages Not Listed. 

All contacts rated at: 
25 Amp Resistive at 120, 240. or 480 VAC 
1 HP Single Phase at 120 or 240 VAC 
Heavy Duty Pilot 120 to 600 VAC 
2 Amp Resistive at 120 voe 
10 Amp Resistive at 48 voe 

SECONDARY 
COIL VOLTAGE 

S1 12 Volts A.G. 

S2 24 Volts A.C. 

S3 40 VoltsA.C. 

S4 90 Volts A.C. 

S7 220 Volts A.G. 

SB 360 Volts A.G. 

S9 480 Volts A.G. 

S11 800 Volts A.C. 

S1Z 12 Volts A.G. 

S2Z 24 Volts A.G. 

S3Z 40 Volts A.C. 

TYPICAL LIQUIDS 
Metallic circuits 

Metallic circuits 

Acid or caustic solutions: 
Milk; Brine and salt solutions; 
Plating solutions; Buttermilk; 
Soups. 

Weak acid or caustic solutions: 
Beer; Baby foods; Fruit juices. 

Sewage; Most water-except very 
soft; Pottery slip; water soluble 
oil solutions; Starch solutions. 

Very soft water; Sugar syrup. 

Steam condensate; Strong alcohol 
solutions. 

Demineralized or distilled 
water. 

17 Volt D. C. Sensing Circuit 

34 Volt D.C. Sensing Circuit 

56 Volt D.C. Sensing Circuit 
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Service 
Instructions 

BIW relays are designed and built to require a 
minimum of service in the field. Each one is 
tested and adjusted at the factory to insure posi
tive operation and should not be altered or tam
pered with prior to installation. If a relay does not 
operate properly after it has been installed, the 
following information will be helpful in determin
ing the probable cause. 

rJ RELAY WILL NOT PULL IN 

If relay will not pull in when liquid contacts upper 
electrode, failure to operate is probably caused 
by one of the following conditions: 

1. Power Failure - A power failure to relay can 
be caused by broken wire, blown fuse. an open 
switch, loose screw, corroded connection, etc. 
Check for power failure with voltmeter or test light 
directly on relay line terminals (No. 3 and 4 on all 
BIW relays). Also check voltage at motor starter 
line terminals and overload heaters on motor 
starter to be sure they have not tripped. 

2. Open Coils - Coils used in B W relays very 
rarely fail unless struck by lightning or subjected 
to some severe over-voltage condition. To check 
coils, disconnect electrode connections from re
lay terminals. apply line voltage to the primary 
coil, and touch both ends of secondary coil with 
an insulated jumper wire. Relay should pull in 
when the jumper is connected and fall out when 
jumper is removed. Failure to do so indicates that 
one of the coils is open. If an open coil is found. 
contact dealer or the factory for a replacement 
relay. 

3. Poor Ground Connections - BIW induc
tion relays that operate from a single electrode 
- i.e., Types 1500-A, C, B, E and D - will not 
function unless a good dependable ground con
nection is made to complete the secondary cir
cuit from one end of the secondary coil through 
the electrode and liquid, and back through ground 
to the other side of the secondary coil. If such a 
relay does not operate when liquid contacts the 
electrode, check ground connection to be sure it 
complies with Installation Instructions. 

4. Broken Wires - A broken wire from relay to 
either electrode will prevent relay from operating. 
Broken wires can be checked by shorting the 
upper and lower electrode leads together at the 
electrode holder. If relay fails to pull in, one or 
beth of the electrode leads is open. The indi
vidual leads can then be checked by running a 
temporary wire lrom the relay to holder outside 
conduit. If relay pulls in, it may be assumed that 
break is between the holder and the electrodes. 
This can be checked by shorting between the 
electrode tips with an insulated jumper. 

5. Low Secondary Voltage - If the secondary 
coil voltage is too low for the resistance or con
ductivity of the liquid being controlled, the relay 
will not pull in - or it will buzz and chatter before 
pulling in. In either case, the relay should be 
replaced with one which has a higher voltage 
secondary coil. (See Table.) If in doubt about 
proper coil selection, furnish factory with details 
on liquid - or send sample for test. 

6. Fouled Electrodes - Accumulation of dirt, 
grease or other deposits on the upper electrode 
will insulate it and prevent relay from pulling in. 

If this occurs. the electrodes should be inspected 
and cleaned at regular intervals as required to 
eliminate the difficulty. If unusual quantities of oil, 
grease, or sludge are encountered, the elec
trodes can be mounted inside a pipe that is 
flushed with clean water. A 4" pipe should be 
used - with the bottom located below the lowest 
water level, and vent holes provided attop so that 
the level inside and outside the pipe will be the 
same. A small flow of water entering the top of 
the pipe will cause an outward flow of water from 
the bottom of the pipe and prevent undesirable 
material from entering. Thus, the electrodes 
have a clear surface on which to operate and will 
stay clean. 

7. Electrodes Too Short - It is possible for an 
installation to be completed in which the upper 
electrode is suspended at a point where ·the Ii· 
quid cannot make contact. All installations 
should. of course. be checked to make sure that 
proper electrode lengths are provided. 

□ NOISY RELAY OPERATION 

I!] RELAY WILL NOT DROP OUT 

If relay will not drop out when liquid falls below 
lower electrode, check the following points: 

1. Lower Electrode Lead-A ground in the lead 
wire from relay to lower electrode will prevent 
relay from dropping out on low liquid level. If 
distance from holder to relay is relatively short, 
the best way to check for a ground is to connect 
a replacement wire from relay to the electrode 
holder outside the conduit and test the 
relay for operation. If it drops out properly it 
is safe to assume that a ground exists in the 
original lower electrode lead wire. 

If relay is located a considerable distance from 
electrode holder, check for ground as follows: 
Disconnect power to relay. Remove wires from 
terminals in electrode holder and allow them to 
stick up to eliminate possibility of contacting a 
grounded part. Then turn on power to relay. If 
relay pulls in, a short is indicated between the 
electrode leads, from both electrodes to ground, 
or secondary coil is shorted internally. If relay 
does not pull in, short secondary coil with piece of 
insulated wire by bridging between relay terminal 

If the relay functions properly but is noisy in op- connections for upper and lower electrodes. Re
eration. it could be caused by the following: lay should pull in when this connection is made 

and drop out when connection is broken. If relay 
1. Poor Electrode Connections - If wire sus- does not drop out, a short to ground is indicated 
pended electrodes are used - and have either in lower electrode lead. This ground may not be 
been lost or not properly connected - resultant enough to pull in relay, but it can be sufficient to 
increase 1n resistance is secondary circuit may hoid relay in once it has been closed in normal 
cause relay to buzz or chatter In operation. This operation. · 
condition can be corrected by checking to see 
that proper electrode connections are made. If any of these conditions exist, disconnect power 
Excessive accumulation of dirt, grease or other to relay and replace grounded wires. 

deposits on the electrodes can also result in 2. Electrode Holder_ Excessive dirt or mois
noisy relay operation - in which case periodic lure over insulation at electrode holder or elec
cleaning will eliminate the problem. trodes can cause faulty relay operation. Interior 
2. Low Secondary Voltage - If resistance of of electrode holder and its_ undersid~ should be 
the liquid being controlled is at the upper end of kept clean and dry. Conduit connections should 
the sensitivity range of the relay secondary coil, . be made so that no condensation can enter 
noisy operation may result. Sensitivity may be holder. Underside of ve_rtically mo_unted 
increased slightly by interchanging the ground ~ol~ers should never come in contact with the 
and lower electrode connections at the relay. If h9u1d. l~sulated rod electrodes should be used 
this does not correct the condition, the relay with horizontally mounted holders. 

should be replaced with one having a higher Electrodes should be kept relatively clean and 
voltage secondary coil. free of dirt or grease. Check them periodically to 

B ONE LEVEL OPERATION 

If a relay operates at one level only - starting 
and stopping at one electrode. check following: 

1. Electrode Wires - If wires between relay and 
electrodes are interchanged, relay will not aper· 
ate over range in level but from upper electrode 
only. To correct, simply reverse connections -
either at relay or at electrodes. 

2. Ground Connection - Poor ground connec
tion will prevent holding circuit from functioning 
and cause relay to operate from the upper elec
trode only. This can be easily corrected by mak
ing sure that ground connections conform with 
Installation Instructions. 

3. Holding Circuit - If the holding circuit is not 
closing, the relay will operate from the upper 
electrode only. Since the holding circuit contact 
carries only a small current. a slight film of grease 
or dirt can sometimes prevent proper closure. To 
correct, rub contact surface with a clean paper. 
Do not use sand paper or emery cloth. 

4. Upper Electrode Lead - A ground in lead 
wire to the upper electrode will cause relay to 
operate from lower electrode only. This condition 
can be checked out as described below. 

make sure they do not become fouled with float
ing debris or insulating deposits. 

3. Length of Lead Wires - On installations with 
excessive distance - over 900 feet - between 
relay and tank, relay may tend to hold in due to 
capacitance in electrode lines and fail to drop out 
when liquid leaves lower electrode. Since there 
are a number of ways to achieve reliable long 
distance control, complete information regarding 
such applications should be submitted to factory 
for recommendations. 

CAUTION 
Be sure to disconnect relay control 
power before servicing electrodes 

or electrode holders. 
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SERIES 1500 
(t~DUCTION CONTROL RELAYS 

JERVICE BULLETIN 

CONDUCTIVE LIQUIDS 
With the exception of products such as oil, gasoline, ani
mal fats and other similar products, most liquids and some 
moist bulk materials have sufficient conductivity to use 
BIW level detecting relays. The Series 1500 relay can be 
used on liquids with resistance up to about 90,000 
ohm-cm (conductivity to 11 micromho/cm). For liquids 
with higher resistance the BIW Series 52 relay described 
in Catalog Section 5200 must be used for applications up 
to 12 megohms resistance. The vapor above some liquids 
is considered an explosive hazard and in these cases the 
BIW Series 53 relay with FM approved intrinsically safe 
sensing circuit should be used. See Catalog Section 5300. 

Liquids such as milk and beer, and some pharmaceutical 
products will foam during processing. Tl)e liquid phase is 
always a better conductor than the foam, and when the 
interface level is to be detected, the relay sensitivity must 

. be carefully selected and it would be well to check the 
factory for our recommendation. 
With nearly 50 years of experience BIW has compiled a 
history of applications in most major industries around the 
world. If you have questions regarding the proper relay 
selection, write us, phone us, or send a sample for test. 
Chances are that we have the answer for you. 

TYPICAL LIQUIDS 
The following recommendations are satisfactory for gen
eral use, but because the conductivity of liquids varies 
greatly with concentration, purity, temperature and other 
factors, some applications may require a different selec
tion. 

Uquld llelcrtpllon Secondaiy Coll 

Acetic Acid - Up to 75% 

A number of the products listed are produced as solids 
such as crystals or powders, and our relay selection is 
based on the normally used commercial solutions of these 
materials. 

Liquid Descripllon Secondaiy Coll 

Formaldehyde 

(~) 
- 75 to 90% 
- Glacial 

Acetone 
Acids - General 

-Anhydrous 
Alcohols 

90 Volt 
220 Volt 
Use 5200-H Relay 
Use 5200-H or 5300 Relay 
40 or 90Volt 

Formic Acid - Up to 75% 
- 751090% 

Glyce~ne (Glycerol) 
Hydrochlolic Acid 

Use 5200-H Relay 
90Volt 
220Volt 
Use 5200-H Relay 
40Volt 

u 

Alkalies - General 
- Anhydrous 

Alum Solutions 
Aluminum Sulphate 
Aluminum Hydroxide 
Amino Acids 
Ammonia-Anhydrous Liquid 
Ammonium Chloride 
Ammonium Hydroxide (Ammonia) 
Ammonium Nitrate 
Ammonium Sulphate 
Baby Foods 
Barium Chloride 
Barium Nitrate 
Beer 
Black Liquor 
Blood 
Borax - Up to 10% 

-.Greater than 10% 
Boric Acid 
Bread Dough 
Buttermilk 
cadmium Chloride 
cake Batter 
calcium Chloride 
calcium Hydroxide 
carbolic Acid - Up to 90% 

.• -9010100% 
catsup 
caustic Soda (Sodium Hydroxide) 
Cement Slurry 
Chromic Acid 
Citric Acid 
Coffee 
Condensate - Ordinary water 

-D.I. Water 
Cem Syrup 
Com - Cream Style 
Ethylene Glycol 
~rric Chloride 
~rrous Sulphate 

Use 5200-H Relay 
Use 5200-H or 5300 Relay 
40 or 90Volt 
Use 5200-H Relay 
220 Volt 
90 Volt 
90Volt 
90 Volt 
Use 5200-H Relay 
40Volt 
220 Volt 
Use 5300 Relay 
220 Volt 
90 Volt 
40Volt 
40Volt 
90 Volt 
40 Volt 
220 Volt 
220 Volt 
90Volt 
220Volt 
90Volt 
24 or 40 Volt 
40Volt 
220Volt 
40Volt 
220Volt 
220Volt 
Use 5200-H Relay 
90Volt 
40Volt 
220Volt 
40Volt 
40 or 90 Volt 
90Volt 
480 Volt 
Use 5200-H Relay 
480 Volt 
90Volt 
Use 5200-H Relay 
90 or 220 Volt 
220 Volt 

Hydrofluolic Acid - Up to 20% 
-Above20% 

Hydrofluorsilicic Acid 
Hydrogen Peroxide 
Jams & Jellies 
Juices - Fruit & Vegetable 
Lemon Oil Essence 
Lignite 
Lithium Chloride 
Magnesium Hydroxide 
Mayonnaise 
Methanol 
Methyl Ethyl Keystone ( MEK) 
Milk 
Molasses 
Muriatic Acid 
Mustard 
Nitric Acid 
Orange Juice 
Paper Stock 
Penicillin 
Phosphoric Acid 
Plating Solutions 
Salts - Chemical 
Sodium carbonate (Soda Ash) 
Sodium Chloride (Table Salt)· 
Sodium Hydroxide (Caustic Soda) 
Sodium Hypochlorate 
Sodium Siticate (Water Glass) 
Soups 
Starch Solutions 
Sugar - Low Concentrations 

High Concentrations 
Sulphuric Acid 
"1negar 
Water-Sea 

- Ordinary Potable 
- Ordinary Solt 
- Ordinary Condensate 
- Purified Distilled 
- Purified Deionized 

Zinc Chloride 

220Volt 
40Volt 
90Volt 
Use 5200-H or 5300 Relay 
360Volt 
40 or 90 Volt 
Use 5200-H Relay 
800 Volt 
40Volt 
90Volt 
220Volt 
Use 5200-H or 5300 Relay 
Use 5200-H Relay 
40Volt 
220 Volt 
40Volt 
40Volt 
40 or 90Volt 
90Volt 
220 Volt 
220 Volt 
40Volt 
40or90Volt 
40 or 90 Volt 
90Volt 
40Volt 
40Volt 
40Volt 
90 Volt 
40Volt 
220 Volt 
220 Volt 
360 Volt 
40Volt 
90Volt 
40Volt 
220 Volt 
360 Volt 
480 Volt 
800 Volt or 5200-H Relay 
Use 5200-H Relay 
40Volt 

B/W CONTROLS 
1080 N. Crooks Road, Clawson, Ml 48017-1097 

Phone: 810 435-0700 Fax: 81 o 435-8120 
For Sales & Technical Assistance Call 800 814-1578 

A Product of 

PATRIOT 
Seuora • Control■ Corporallon 

FORM 511 
11/9410M 
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CAT. NO. 6013-W2 
PART. NO. 13-020700 
one Type E-1P Wire Suspended Electrode-Type 303 Stainless Steel 

~-

~ o-

TYPE SW WIRE 
.1ss-.1sso.o. 

PLASTIC SHIELD 
13-049400-StainleSS insert 

PACKING 
04-04gQ()() 
WIRE TERMINAL 
04-134300 

ELECTRODE 
04-049500-
Type 303 Stainless Steel 

Fig. 2 ;; /:-' 
lnstallatton Instructions: •. ff'~] 
fig. 1-StriP •,,.• of Insulation trom end --;::-,'· 
ol wire. Pass wire through hole In alee-'- .' ;:, · 
trade shield and packing, Into the wire '.: ;_, 
terminal. Crimp terminal with cutters ; ,/.: Ji 
or crimping tool so that ii holds the wire·.} ,;ri. 
tightly yet will enter hole in electrode- _,' \-::·::, 
Fig. 2-Pull wire back through shield •.;,r.:,:l 
and thread electrode into the shield's · 
metal insert. Use screwdriver to fasten ' 
securely and compress the packing so 
that liquid will not contact tftlre w1,e. 

"MagneTe/c 
1080 M, crook• _.i 
Cl••-• Mlchl9an 48017 

Form 308-

~ 
_____ _,) 

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



CARBOLINE 

INTERIOR COATING ON EQUALIZATION TANK 
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GENERIC TYPE: :-.vo-ccr.ipcner.t. high-build. modified alu· 
m,r.um epcxy mastic. 

GENERAL PROPERTIES: CARBOMASTIC 15 Low Odor is a 
se!f•priming, high•build coating with excellent adhesion 
to rusted steei anc mcst aged paints. Features include: 

• Proven field performance. 
• Excellent performance over minimal surface prepara-

tions. 
• L.ow odor. 
• NO:"l•bronzmg.· 
• Excellent application characteristics. 
• Excellent film ouild on edges. 
• Compatible with most aged coatings. 
• Single coat for 'TIOSt appiicat:ons. 
• Meets tne most 5tringent VOC (Volatile Organic Con

ter.:l regulations. 

RECOMMENDED USES. Particularly recommended for 
maintenance painting of rusty steel or upgrading old 
coatings. Ideal for metal buildir.gs. piping. precess eouio• 
mer.t. highway bricges and exposed stri..ctural steel. 
Only a sing1e coat ·s required ~or most applications. Hand 
or power tooi cleaning is often acceptable. CARBOMAS· 
TIC : 5 Low Odor -nay ;:i!so be • ... sed where hand tool 
cleaned steel is being coated for the first time. 

NOT RECOMMENDED FOR: Immersion serv,ce in acids, 
alkalies or solver.!s, 

TYPICAL CHEMICAL RESISTANCE: 
Spluh& 

Exposure Immersion Spillage 

Acids 
A,kaiies 
Solv~nts 
Salt Water 
Water 

NR 
NR 
NR 

Excellent• 
Excai!ent• 

•Discolors to gray. 

Fair 
Good 
Good 

Excsllr."lt 
Excellent 

Fumes 

Very Good 
Exce!lent 
!:xcellent 
Excellent 
Excellent 

TEMPERATURE RESISTANCE: (non-immersioni 
Continuous: 180° F (82" Cl 
Non-continuous: 250° F (121° Cl 

SUBSTRATES.: Rusty steel, aged gaivanized steel or others 
as recommended. 

COMPATIBLE COATINGS: Moy be used over most generic 
types of coatings which are tightly adhering and properly 
prepared. A test patch is recommended over existing 
coatings. A mist coat may be required over inorganic zinc 
to minimize bubbling. A topcoat is not normally required. 
Most generic types of coatings are suitable as topc,oat. 
Consult Carboline technical SeNice for specific recom
mendations. 

March 88-N 

CAP.80NL~STiC. 15 Low Odor 

.S?:C1F;C)..:10N DATA 
THEORETICAL SCUDS CONTENT OF MIXED MATERIAL; 

Bv Volume 

CARBOMASilC 15 Lew '.Jdor 90%.:: 2% 

VOLATILE ORGANIC CONTENT: 
As Supplied: 0,74 ibs.:gal.(88 grams,liter) 
Thinned: The following are nominal va1ues: 

•;• Fluid Lb$.: Grams: 
Thinner Thinned Ozs .. Gal. Gal. Liter 

C.-\RBOMASTIC 
ih1nner 25 32 !1 Ct;artl 2.02 242 

CAABOLINE' 
Thinner ,..75 25 32 11 ~:.,art) 1.93 221 

RECOMMENCED DRY FILM THICKNESS PER COAT: 
5 mils (125 microns) minimum (Measured excluding the 
rust on steel substr.::ite), 

For severe exposures inCl1,Jaing immersion, 7 mils i175 
microns) minimum or 2 coars at 5 miis(125 mic,cnsi ea::h 
is recommenoed. 

:-r·r film thickne::s ;n excess of :o '1"1ils(:so mic~cr,s1 1=er · 
::;at ;s :"!Ot recc~menaijd. i:x.:ess:-✓ e film thickness over 
i~organic zinc wili increase damai;;e curing snipoing and 
erection. 

THEORETICAL COVERAGE PER MIXED GALLON: 
1444 mil SQ, ft. !36.0 sq. m I at 25 microns) 
289 SQ. ft. at 5 mils (7.2 sq. m. I at 125 micronsi 

STORAGE CONDITIONS; Store incc<Jrs 
Temperature: 45-110° F (7-43' C) Humidity: 0-90% 

SHELF LIFE: Twentv-four months wr,en stored at 75· F 
;2,1: Cl. 

COLOR: Aluminum (C901) is standard. Red (M500) is aveii
abte for use as a contrasting primer in l'T'\L'l1iple coat 
applications. 

: ~::~;::;~·JG :NF0RMATiON 
Prices may be obtained from your Carboline Sales Recre· 
sentative or Carboline Cus:omer Service Department. 

APPROXIMATE SHIPPING WEIGHT: 

C..\RB0MASTIC 15 Law Odor 
CAABOMASTIC Thinner 

CARBOUNE Thinner # 76 

2 Gal. Kit 

25 lbs. ! 11 kg) 
8 lbs, (4 kg) 

in rs 
8 lbs, 14 kgi 

'" rs 
FLASH POINT: (Pensky-Manens Closed Cup) 

10 Gal. Kit 

124 lbs. (56 kg) 
40 lbs. 118 xg) 

in s·s 
37 lbs. !17 kg) 

in S's 

CARBOMASTlC 15 Low Odor Part A ;,200• F (:., 93• C) 
CARBOM.A.STIC 15 Low Odor Part 8 76"' F (24" Cl 
CAABOMASTIC Thinner 83'" F 128° C) 
CAR BOLINE Thinner # 76 21' F ( - 6' Cl 

To th\t be:t of ov, lrnowlea91 th\l t~l'\r,1ca1 oau ,:on11u·u,d li1re1n 4,11 trut 1nd ac~ura111 at the dAOt of is;rjar,c:a ,.,dare sub1tt.."1. !0 :!i.ange •Ni1r\cJ( crtcr r,0t1Ce u,,. ""''-'" eo"11ct C4.)tholir." 
Corr,o.Jnv ro verily ccrr•ott"less. b,1on, ,oet1f\'il"9 o, crdt,1ng No guar•N•t of accu,acv :s g1vel"': or moli-,~ W• -)1.•ilrtri•u our i,rcaa ... e1$ 10 ;o,,fc:m tu C,m,ollnc, Qu1Mv conlrot W4 
euur<n~ ri, ,,::gon1,b11itv fo, c1>..-~'"fJ~. perlQl'man..:a er 1n1uno, r11ull1110 from usa LraO-.htt,, if~""·,, :11"'rutad 10 re~LactmP,..I of 1,,1rodvc1s ~,:coi or.c ,as, Cata ;r ,ncwn .,, suo,.:ltC') 
chan9~ ~"~Ou• ~nor ~01,ce. '<0 OTt-t;R WAAF\Ai'fft 011 ClUARANT"U OF ANY llND 'S Y.AC,E BV C•••,~l,ro ;x,qESS OR 1MPL1ac srA:urCRY ~-, OPE~A,;ON 0~ LAW, 011 
nT1-.u:~1"1c..c:: 11\,ir-111ri1t-..1i Ma:or-1.o1..,, T4'-11 ,.,..,, •'••f'l ,:Ot'TNJC:li:: cru~ a P&AT1r.tll AQ DuAPrt<:e 
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APPLICATION IN-) ~Ul....1,Ui'~;) 

, 1 :nacrucuont ~rflll ... ~, ,rr-,ndet1 ~c sl"low oroduct rec0Mmendltion1 for 1oec1fie se,v 1ce. ~:,•v are ,ssuea ,, '" 110 ir det11r-'"'·"; :crrect surface p~1rtti0n. mhrinq 
,truction$ ano ,oo11cauon oroceou,8. 11 ,s assumlld thltll\t prOl)6• c,roduc1 recoff\meno1uona nave ce■n m•ce. ~hen ,na:: u:.::-on 1no,.10 l>8 tollOWec! clo..,, 10 011!1,n 

,,,., ma•amum service !rorr ,,,4 m1tene,1s. : 

SU'R:::'ACE PREPARATION: Remove any oil or grease from 
sun'ace to be r:oated with clean r.;i;;s soaked in CARBO· 
L!i'lc. Toir"lnu .72 ,:;r s~rtaca c:;;a~er •3 !refer to SC#3 
instructionsi In accordance with 5S?C-SP 1. 

Stael: 
NON-IMMERSION SERVICE: Power Tool or Hand Tool 
clean in accordance with SSPC-SP 3 or SS?C-SP 2, to 
produce a ,;i!:'.!-scale free surface. Water blasting, fol
lowed by Hand or Power Toot cleaning is acceptable to 
standards as defined by SSPC,SP 2. For more severe 
environments. abrasive blast per SSPC-SP 7 (brush-off 
blast} to a degree of cleanliness defined by SSPC•Sa 1 
pictorial standards. 

WATER IMMERSION SERVICE: Abrasive blast to a Near 
White Metal Finisn in accordance with SSPC,SP 10 !or 
NACE 1¢2) to ootain a 1-3 mil (25-75 micron) blast profile. 

MIXING: Power mix separately, then combine and mix in 

I 

SPRAY: The following spray e0uipment has t::een fourid 
suitable: and is av;;ilabie fr:::m mar.ufacturers such as 
Binks, DeVllbiss and Graco. 

Conventional: ?~essure pot ec:uipped with dual r~ulatr:,rs, 
3i3" LO. :i,inirnL:~ mate~ial hose, ,086" I.D. fluid tip and 
appropriate air c.ac. 

Airless: 
Pump Ratio: 30:1 (min.)" 
GPM Outpur: 3.0 (min.) 
Maceria/ Hose: 3:B" I.D.(min.) 
Tip Size: .019-.025" 
Output psi: 1900-2100 
Filter Size: 60 mesh 

•Teflon packings are recommended and are available 
from the pumo mar.ufac:1.rer. 

I 

BRUSH OR ROLLER: Use clean natural bristled brush or 
medium nap rcIler. Work coating into ail irregularities. 

the followir.g prcoor.ions; 
2 Gal. Kit 

1 gallon 
1 gallon 

10 Gel. Kit TOUCH-UP: For small damaged areas, hand or power sind 

CARBCMAS7iC 15 Low Odor Part A 
CAP.BGMASTIC 15 ~ow O:ior Part 3 

s gallons to a feat:--,e• ~ .Jge. then touch-up by brush. · 
5 gallons , . i 

--~ -.DRYING TIMES: These times are at S mils (125 microns) 

THINNING: May be thinned up to 25% by volume with 
CARSOMASilC ihinner. To extend pot life, may be 
thir.ned up to 25~. by volume with CARSOLINE Thinner 
# 76 (see Pot Life information). 

NOTE: Use of thinners other than those supplied or 
aporoved by Carboiine may adversely affect product per· 
formance and will void product warranty, whether ex
press or imp1iP.d. 

Refer to Spe-::i:cation Data for voe information. 

POT LIFE: Four hours at 75' F (24" Cl when thinned 25~'o, 
two hours at 75• F (24° C) unthinned and one hour at 90° F 
(32" Cl unthinned. CAR BOLINE Thinner #76 may be sub
stituted to extend pot life to 2 hours at 90" F (32° Cl. Pot life 
ends when coating becomes too viscous to use. 

APPt.lCATION CONDITIONS: 
Material Surfaces 

Normal 65-85° F 65-85° F 
118·29" C) tta~zs· Cl 

Minimum 5~ F !HJ" Cl 50" F (10" Cl 
Maximum 90" F 132" Cl 130" F (54° Cl 

Ambient Humidity 

ss-as• F 35·80% 
(18•29" Cl 

50" F (10° Cl 0% 
100° F {38° Cl 95% 

Do not apply when surface temperature is less than 5'' F 
or 2° C above the dew point. 

Special thinning and application techniques may be re· 
quired above or below normal conditions. 

1 i cry film thickness. Higher titm thicknesses wiil lengthen 
cure times. · 

Dry to touch: 5 hours at 75' F (24• C). 

. Temperature 

50° F (10° Cl 
60° F ( 10" Cl 
75' F (24° Cl 
90" F (32" Cl 

BetvJean Coats 
5 days 
3 days 

24 hours 
18 hours 

Final Cwre 
15 dll',IS 
10 da'!,'s 
S davs 
3 days 

Recommended minimum cure before immersion service 
is 5 days ac 75' F (24" Cl. · 

VENTIUTION & SAFETY: When used as a tank lining or in 
enclosed areas, thorough air circulation must be used 
during and after application until the coating is cured. The 
ventilation system should be capable of r,reventing the 
solvent vapor concentration from reaching the tower 
explosion limit for the solvents used. In addition to proper 
vent.ilation, fresh air respirators or fresh air hoods myst 
be used by all application personnel. Where flammable 
solvents exist, explosion-proof lighting equipment mi,ist 
be used. Hypersensitive persons should wear clean pro• 
tective clothing. gloves anc:or protective cream on fate, 
hands and all exposed areas. 

CLEANUP: Use CARBOLINE Thinner # 2. 

CAUTION: REAO AND FOLLOW AU CAUTION STATEMENlS ON THIS 
PRODUCT DATA SHEET AND ON THE MATERIAL SAFETY OArA 
SHEET FOR THIS PRODUCT. 

CAUTION: CONTAINS ,LAMMABLI! 80LVl!HT$. t<EEP AWAY FFIOM $PAFIKS ANO OPEN FLAMES. IN CONFINED AFli:AS WOAKMEN MUST WEAR 
FRESH AIRL.INE RESPIRATORS. HYPERSENSITIVe PERSONS SHOULO WEAR GLOVES OR USE PROTECTIVE CREAM. ALL EL.ECTRIC EQUIPMENT 
ANO INSTAL.l.,A.TIONS $HOULO BE MACE ANO Gl'IOUNDEO IN ACCOROANCE WITl-f THE NATIONAL ELECTRICAL COOE, IN AREAS WMEFIE 
EXPLOSION HAZARDS EXIST, WORKMEN SHOUL.0 ee REQUIRED TO USE NONFeFIROUS TOOLS ANO TO WEAR CONDUCTIVE AND 

NONSP.a.RKING SHOES. A••········-, - ' 
(carboHneJ 
~i.,,toyl-CI. • $1 ~- t.lOS:11.u..15.)0 

Ill~ CQllll)a"I' I 314.-644-1000 

r 
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INSTALLATION INSTRUCTIONS & PARTS MANUAL 

ELECTRIC UNIT HEATERS 
MODELS 2E635B, 2E636B, 2E637B, 2E638B, 2E639B, 2E640B, 2E669B, 
2E6708, 2E805B, 2E806B, 3E341 E, 3E342A, 3E343B, 3E344A, 3E345A, 
3E3468,3E347A,3E348A,3E3498,3E350A,3E351B,3E352A,3E353A, 
3E3548, 3E355A, 3E356A AND 3E3578 

FORM 5S2273 
05835 

1291 /488/5M 

READ CAREFULLY BEFORE ATTEMPTING TO ASSEMBLE, INSTALL, OPERATE OR MAINTAIN THE PRODUCT 
DESCRIBED. PROTECT YOURSELF AND OTHERS BY OBSERVING ALL SAFETY INFORMATION. FAILURE TO 
COMPLY WITH INSTRUCTIONS COULD RESULT IN PERSONAL INJURY AND/OR PROPERTY DAMAGE! 
RETAIN INSTRUCTIONS FOR FUTURE REFERENCE. 

~ _:.----_______ 

E!gure 1 A - Horizontal or Vertical Mounting 

Description 
Dayton heavy duty electric unit heaters are designed for 
continuous or intermittent use. They can be installed for 
use in downflow or horizontal applications in factories, 
warehouses, gymnasiums, auditoriums, farms, garages, 
aircraft hangars, etc. Separate thermostat (not included) 
is required. 

FEATURES 
• Forced air electric unit heater available in 208, 

240/208, 277, or 480 volt as standard. 

• Eight standard heating capacities of 3.3 KW/11,260 
Btu thru 50.0 KW/170, 600 Btu. 

• Selected 208 and 240/208 volt models are single 
phase field convertible to three phase on 5.0 thru 10.0 
KW models. 

• Specially designed inlet louver allows the fan to pull 
cool air evenly across the high mass all-steel ele
ment. 

• Outward drawn venturi and adjustable louver as
sembly further directs the outlet air in a uniform pat-

WE1972 

tern to meet specific air pattern requirements in ei
ther the horizontal or vertical mounting position. 

• Single point terminal board wiring of optional control 
kits. 

• 24 volt class 1 control circuit standard on all contac
tor transformer models. 

• Roomy control box with access door locked into po
sition by two 1 /4 turn fasteners for ease of installation. 

• Optional horizontal wall/ceiling or vertical mounting 
brackets. (As required.) 

• Four weld nuts supplied in case top and back for field 
mounting by drill rods or eye bolt with chain. (Hard
ware supplied by others.) 

• Optional radial or anemostat diffusers lending air 
pattern versatility when mounted vertically. 

• Modular control kits for field installation. Disconnect 
switch, thermostat, summer fan switch, heat recov
ery thermostat. All kits with spade terminals (Except 
disconnect switch). 

56623123 
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KW 
MODEL RATING 

t2E635B 3.3 
t2E636B 3.3/2.5 
2E6378 3.3 

t2E805B 3.3 
t2E669B 5.0 

t2E6708 5.0/3.7 
t2E638B 5.0 

t2E639B 5.0/3.7 

2E640B 5.0 
t2E8068 5.0 

3E341A 7.5 

3E342A 7.5/5.6 

3E343B 7.5 
3E344A 9.9 

3E345A 10.0/7.5 

3E346B 10.0 
3E347A 15.0 
3E348A 15.0/11.2 
3E349B 15.0 
3E350A 19.5/14.6 
3E351B 20.0 

3E352A 30.0 
3E353A 30.0/22.5 
3E3548 30.0 
3E355A 49.6 
3E356A 50.0/37.5 
3E357B 50.0 

- -·-----··--·····-··· ~----------···---·-·- - . 

\ / . \ 
~ . ._) 

'---
MODELS 2E635B, 2E636B, 2E637B, 2E638B, 2E639B, 2E640B, 2E669B, 2E670B, 2E805B, 2E806B, 3E341 E, 3E342A, 3E343B, 

3E344A, 3E345A, 3E346B, 3E347 A, 3E348A, 3E349B, 3E350A, 3E351 B, 3E352A, 3E353A, 3E354B, 3E355A, 3E356A AND 3E357B 

Specifications 
BRANCH SUPPLY 

HEATER/ AMPS CIRCUIT WIRE 
FAN MOTOR 

AIR TEMP. AIR 
BTU/HR MOTOR CONTROL PER PROTECTION SIZE (60°C CFM AT FPM AT RISE THROW 
(1,000's) VOLTAGE PHASE VOLTAGE PHASE SIZE (AMPS) AWG)** HP RPM OUTLET OUTLET (Of) (HORIZ.) 

11.2 208 1 208 15.9 20 12 1/125 1550 400 1030 26 12 
11.2/8.5 240/208 1 240/208 13.7/11.9 20/15 12/14 1/125 1550 400 1030 26 12 
11.2 480 3 24 4.0 15 14 1/125 1550 400 1030 26 12 
11.2 277 1 277 11.9 15 14 1/125 1550 400 1030 26 12 
17.1 208 1 208 24.1 35 8 1/125 1550 400 1030 40 12 

17.1/12.8 240/208 1 240/208 20.9/18.1 30/25 10/10 1/125 1550 400 1030 40 12 
17.1 208 1 208 24.1 35 8 1/125 1550 400 1030 40 12 

208 3 208 13.9 20 12 1/125 1550 400 1030 40 12 
17.1/12.8 240/208 1 240/208 20.9/18.1 30/25 10/10 1/125 1550 400 1030 40 12 

240/208 3 240/208 12.1/10.4 20/15 12/14 1/125 1550 400 1030 40 12 
17.1 480 3 24 6.1 15 14 1/125 1550 400 1030 40 12 
17.1 277 1 277 18.1 25 10 1/125 1550 400 1030 40 12 

25.6 208 1 24 36.1 50 6 1/50 . 1550 700 1000 34 22 
208 3 24 20.8 30 10 1/50 1550 700 1000 34 22 

25.6/19.2 240/208 1 24 31.3/27.1 40/35 8/8 1/50 1550 700 1000 34 22 
240/208 3 24 18.1/15.6 25/20 10/12 1/50 1550 700 1000 34 22 

25.6 480 3 24 9.1 15 14 1/50 1550 700 1000 34 22 
33.8 208 1 24 47.8 60 4 1/50 1500 700 1000 45 22 

208 3 24 27.7 35 8 1/50 1550 700 1000 45 22 
34.1/25.6 240/208 1 24 41.6/36.1 60/50 4/6 1/50 1500 700 1000 45 22 

240/208 3 24 24/20.8 30/30 10/10 1/50 1550 700 1000 45 22 

34.1 480 3 24 12.1 20 12 1/50 1500 700 1000 45 22 
51.2 208 3 24 41.7 60 4 1/20 1550 1100 1580 43 32 
51.2/38.4 240/208 3 24 36.1/31.3 50/40 6/8 1/20 1550 1100 1580 43 32 
51.2 480 3 24 18.1 25 10 1/20 1550 1100 1580 43 32 
67.2/50.5 240/208 3 24 47.8/41.1 60/60 4/6 1/20 1550 1100 1580 57 32 
68.3 480 3 24 24.1 35 8 1/20 1550 1100 1580 57 32 

102.4 208 3 24 83.4 110 2* 1/12 1550/1250 2000/1800 1300/1100 47/53 40 
102.4/76.8 240/208 3 24 72.3/62.5 100/80 2/3 1/12 1550/1250 2000/1800 1300/1100 47/53 40 
102.4 480 3 24 36.2 50 6 1/15 1550/1250 2000/1800 1300/1100 47/53 40 
169.9 208 3 24 139.0 175 2/0* 1/4 1550/1310 3100/2800 2000/1800 51/56 50 
170.6/128.0 240/208 3 24 120.5/104.3 175/150 2/0*1/0 1/4 1550/1310 3100/2800 2000/1800 51/56 50 
170.6 480 3 24 60.3 80 3* 1/4 1550/1310 3100/2800 2000/1800 51/56 50 

( t) These units are wired for direct line voltage and have no contactors or transformers. ( *) Use 75 °c wire. ( * *) Use copper conductors on all heaters. 
NOTES: 1) 30 & 50 KW-Models can be wired for single or two stage, low voltage control. These units also contain a two speed fan switch for HI-LO fan selection. 
2) Air delivery and motor data on dual voltage units reflect higher voltage. · 
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MODELS 2E635B, 2E636B, 2E637B, 2E638B, 2E639B, 2E640B, 2E669B, 2E670B, 2E805B, 2E806B, 3E341E, 3E342A, 3E343B, 

3E344A, 3E345A, 3E346B, 3E347A, 3E348A, 3E349B, 3E350A, 3E351B, 3E352A, 3E353A, 3E354B, 3E355A, 3E356A AND 3E357B 

05835 

Unpacking 
When unpacking the heater, inspect carefully for any 
damage that may have occurred during transit. Check 
for loose parts, missing parts or damaged parts. 

Dimensions 

KW H w D 

3.3-5.0 17¾" 1415/32" 6½" 
7.5-10.0 245/,s 21 ½ 6½ 

15.0-20.0 20111,s 21½ 6½ 

• • • -• • • • -----• -• • • • • • 
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Eigure 2 

General Safety Information 

15/a" · 

1. Make certain that power source conforms to electri
cal requirements of the heater. Disconnect power 
before installing or servicing. If the power disconnect 
is out-of-sight, lock it in the open position and tag it 
to prevent unexpected application of power. Failure 
to do so could result in fatal electric shock. 

WARNING: DO NOT DEPEND UPON A THERMOSTAT 
OR OTHER SWITCH AS THE SOLE MEANS OF DIS
CONNECTING POWER WHEN INSTALLING OR SER
VIC I NG THE HEATER. ALWAYS DISCONNECT 
POWER AT THE MAIN CIRCUIT BREAKER AS 
DESCRIBED ABOVE. FAILURE TO DO SO COULD 
RESULT IN FATAL ELECTRIC SHOCK. 
2. This heater is intended ONLY tor permanent instal

lation in accordance with the National Electrical 
Code (NEC), all applicable local codes and 
ordinances, and all sections of this manual. Any var
iance voids the warranty and may create unsafe con
ditions. All wiring should be done by a qualified elec
trician, using copper wire only. 

3. Special attention must be given to any grounding 
information pertaining to this heater. To prevent the 
risk of electrocution, the heater must be securely and 
adequately grounded. This should be accomplished 

by connecting a grounded conductor between the 
service panel and the green grounding screw pro
vided on the heater. To ensure a proper ground, the· 
grounding means must be tested by a qualified elec
trician. 

4. Do not insert fingers or foreign objects into the 
heater. Do not block or tamper with the heater in any 
manner while it is in operation. Do not touch heater 
while in operation or just after it has been turned off, 
as some parts may be hot enough to cause injury. 

5. This heater is intended for general heating applica
tions ONLY. It must NOT be used in potentially dan
gerous locations such as flammable, explosive, 
chemical-laden or wet atmospheres. 

6. Do not attach ductwork to this heater or attempt to 
use it as a make-up heater. Such use voids the war
ranty and may create unsafe conditions. 

7. In cases in which property damage may result from 
malfunction of the heater, a backup system or a tem
perature sensitive alarm should be used. 

WARNING: TO REDUCE THE RISK OF FIRE OR 
ELECTRIC SHOCK, DO NOT USE THIS HEATER 
WITH ANY SOLID STATE SPEED CONTROL DEVICE. 

Installation 
LOCATION 

NET JUNCTION BOX VOLUME 
KW CUBIC INCHES cc 

3.3 - 5 74.4 1219 
7.5 - 10 198 3245 

15.0 - 20 198 3245 
25.0 - 50 341 5592 

1. Once the total heating load is calculated, the 
quantity and capacity of the unit heaters must be 
determined. Because a large number of low
capacity heaters provides more uniform heat dis
tribution, this approach is recommended when 
the area will be occupied by a relatively large 
number of sedentary personnel, perhaps work
ing on production lines and at benches. 

2. A large number of smaller capacity unit heaters 
tends to prevent hot drafts, reduces noise levels, 
and increases diversity of load to help reduce 

electrical demand and operating costs. 
3. In warehouse areas where even heat distribution 

and constant temperature are less important, a 
smaller number of high capacity units can be 
used - in many cases reducing first cost. To 
maintain reasonable heat distribution and re~ 
duce severe stratification even in lower bay 
areas, the total air volume of the space should 
pass through the unit heaters about three times 
per hour. (Take total cubic feet and divide by 20 in 
order to determine proper total heater CFM rat
ing.) 

4. It is important that the rated voltage of the heat
ing equipment match the supply voltage. Supply 
voltage in excess of the heater rated voltage can 
damage equipment. Supply voltage lower than 
the rated heater voltage will decrease heater out
put as well as run the risk of damaging some 
components . 

5. Horizontal unit heaters are recommended in low 

-3-
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Installation (Continued) 

bay areas with maximum 15 to 18 foot ceilings. 
These should be concentrated along outside 
walls or other areas of greatest heat loss, spaced 
to set up a generally circular air movement, each 
heater- supporting the air stream of the other. 
Additional vertical down blow unit heaters with 
appropriate accessory diffusers can be located 
to counteract ceiling heat losses. 

Figure 3 

Y1 -==-G -=-G 
l I I \ ! 
~~0--0-m 
ll I l l I 
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GENERAL MOUNTING INFORMATION 
All electric unit heaters are shipped fully assembled. 
Installation includes hanging the unit, mounting the 
built-in and remote accessories, wiring of optional 
control devices, and electrical wiring to the unit. 

1. To insure proper delivery of the heated air to 
desired areas, follow the mounting height and air 
projection tables included in these instructions. 
(Follow Figures 4 & 5 for minimum wall and ceiling 
clearances.) 

Minimum Mounting Clearances 

..I 
12" 

12" ..... 

1 
7' 

l r 
Figure 4 - Horizontal 

Discharg~ 

12"* T 
7' 

l*For 7.5-50 KW 
18" FROM CEILING 
24" FROM WALLS 

Figure 5 - Vertical 
Discharg~ 

2. The wall and/or ceiling structure1must be suffi
cient to support the combined weight of the 
heater and any mounting bracket and ac
cessories. 

3. Be sure power source is de-energized before 
installing heater. Check heater voltage and 
phase listed on heater data tape on back of unit. 
to make sure they are the same as the electrical 
service supplied. 

4. Certain units are adaptable from single to three 
phase service. Follow instructions noted on the 
unit wiring diagram for this conversion. Units 
that carry a dual voltage rating require specific 
wiring changes when converting from 240 to 
208 volt service. Carefully follow the instruc
tions on the unit wiring diagram. 

5. Open the access panel (two 1/4 turn fasteners). 
6. Remove the desired knock-out(s) on back of the 

heater (Figures 6, 7, & 8). 

(4) 3/8' DIA.* 

9/16" K.O. 
1/2' K.O. 

1/2" K.O. 3/4" K.O. 3/4·1' K.O. 

(*) For vertical discharge mounting bracket. 

Figure 6 - 3.3-SKW 

; 0 

0 

0 0 0 

1/2" K.O. 9/16" K.O. 

( *) For vertical discharge mounting bracket. 

Figure 7 - 7.5-20KW 

o Fl 
8 
!:: 

§ 
,c 
i=. 

~ 
e 

(4) 3/8" DIA.* 

1/2-3/4-1" K.O. 

o - ·(4) 3/8" DIA.* 

9/16" K.O. 7/8" K.O. 1-1¼-1½-2" K.O. 

(*) For vertical discharge mounting bracket. 

Figure 8 - 30 & SOKW 
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Installation (Continued) 
7. Install any optional accessories following their 

installation instructions before mounting unit. 
Following the correct unit/accessory wiring di
agram, connect the power supply, mechanical 
ground and accessories to the correct terminals 
or termination points using accepted practices. 

8. Heaters may be mounted in the horizontal or 
vertical air discharge configuration using op
tional factory supplied accessory mounting 
equipment or using special hardware facilities 
supplied by others. 

9. After the installation is complete, replace the 
access panel. 

10. Set the controls (thermostat, switch) at their 
desired control points and apply power to the 
unit. 

11. Check for correct operation. 

HORIZONTAL AIR DISCHARGE MOUNTING 

MAX. MOUNTING 
MODEL HEIGHT IN FEET 

2E6358 thru 2E640B, 2E669B, 9 2E6708, 2E805B and 2E806B 

3E341A, 3E342A, 3E343B, 10 3E344A, 3E345A and 3E346B 

3E347A, 3E348A and 3E349B 11 

3E350A,3E351B,3E352A, 12 3E353A and 3E354B 

3E355A, 3E356A and 3E357B 15 

1. Swivel hanger brackets may be used to suspend unit 
heaters from either the wall (Figure 9) or the ceiling 
(Figure 10). 

2. Attach hanger base "/J:.' to top of heater with the four 
5/16 x 18" capscrews and lockwashers (provided in 
envelope). 

3. Attach main hanger frame "B" to wall or ceiling in 
desired location using lag screws "C" or other suita
ble attachments (supplied by others). 

4. Lift heater into position inserting stud "D" through 
hole in main hanger frame and attach 5/8" locknut 
(provided in envelope) "E" tightening to within two 
turns of being tight. (See Figures 9 & 10.) 

5. Swivel heater to desired position, tighten nut (See. 
Figures 9 & 10). E 

i I ®' D 

' ' 
A ~llQ~~ 

Figure 9 - Wall Mount Horizontal Air Discharg~ 

A 

·""' - I iii!!'I• 

Figure 10 - Ceiling Mount Horizontal Air Discharg~ 

VERTICAL AIR DISCHARGE MOUNTING 

MAX. MOUNTING 
MODEL HEIGHT IN FEET 

2E635B thru 2E640B, 2E669B, 9 2E670B, 2E8058 and 2E806B 

3E341A, 3E342A and 3E343B 12 

3E344A, 3E345A and 3E3468 14 

3E347A,3E348A,3E349B, 20 3E352A, 3E353A and 3E354B 

3E350A and 3E351B 18 

3E355A, 3E356A and 3E357B 22 

Refer to Figure 11 
1. Attach short angle brackets "/J:.' to back of heater 

with four 5/16 x 18" capscrews "B", lockwashers "F". 
Be sure vertical leg of angle brackets face top and 
bottom of heater. 

2. Attach inverted U frames "D" to short angle brack
ets with four 5/16 x 18" capscrews "E", washers "F", 
lockwashers "G" and nuts "H". 

3. Attach long angle brackets "J" to inverted frames 
"D" with four 5/16 x 18" capscrews "K'; lockwashers 
"M" and nuts "N". 

4. Attach heater and bracket assembly to ceiling in de
sired location using customer supplied equipment 
sufficient to support the assembly: 

NOT!;:: When mounting heater using 5/16" all thread 
rod (by others) do not screw the rod more than 1/2" 
beyond the inside of the case. 

/J 
. ·•--~ 

,,,.., . 
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MODELS 2E635B, 2E636B, 2E637B, 2E6388, 2E6398, 2E6408, 2E669B, 2E6708, 2E805B, 2E8068, 3E341E, 3E342A, 3E343B, 
3E344A, 3E345A, 3E346B, 3E347A, 3E348A, 3E349B, 3E35DA, 3E351B, 3E352A, 3E353A, 3E3548, 3E355A, 3E356AAND 3E357B 

Installation (Continued) 

--------- -- -------- ---------------- ------ - - -

. 
LINE VOLT 
STRAT r~_-. -1 
STAT . 
LINE VOLT 
SUMMER 
FAN SW 

FAN OVERRIDE 

. 
LINE VOLT 
SUMMER 
FAN SW 

WD5101 

I 
I 
I I 

•..:O:~ :~ J 
I 

M MOTOR 

THERMAL 
CUTOUT 

;-----, 

-,Ji 
·-1-r 

I 

I i 
I I I 

'--v--' I I 

:H SUPPLY HEATER I 
VOLTS GROUND I 

I I 
208, 240, 
277V I 
14> I 

I 
I L __ J I L ______ J 

. 
1 or 2 
POLE 
STAT 

HEATING 
ELEMENTS 

. 
1 or 2 POLE 
STAT 

NOTE: 
FOR 2 POLE STAT 

HEATER 
ENCLOSURE 

REMOVE 1-8 JUMPER 
FOR 1 POLE STAT 

JUMPER 1-8, 
WIRE STAT ,_5 

CONTROL CIRCUIT WIRING 
MUST BE NEC CLASS 1 RATED 
600V 

use COOPER CONDUl:TORS ONLY 

···FIELD WIRING 
•OPTIONAL 

Figure 12 - Wiring Diagram for Models 2E635B, 2E636B, 2E669B, 2E670B, 2E805B & 2E806B 

-------------------------------------------------, 

. 
LINE VOLT 
STRAT 
STAT . 
LINE VOLT 
SUMMER 
FAN SW 

FAN 
OVERRIDE 

....~i;+., I ._ ____ _, I 

I I 
I I 
.L ,·---~ I 
1 ~~:::.l1 
I I 
I I 

10 

THERMAL 
CUTOUTS 

r-----, 
----' - r -·7 : 

L, • 
OISCSW 

I 
I I 2 POLE 
l···· f '4> 

, 1 : 3 POLE 

-~-· .. ... .'t' 34> 

: [fl! ,_r.r. 
I 

1 OR 2 
POLE 
STAT 

I 
I HEATER 
I ENCLOSURE 

V 

__ _____ 9 _____ , ___________ ; ____ : __ 't __ a __ s ___ , __ , ____________ _ 

I I I I I I I : I NOTE: 
! : I I I I I I 1 "FOR 2 POLE STAT 

* 1 I I I l I I : REMOVE 1-4JUMPER ~0",;M~~LT L .:o._-.:~ J ....._,,__, 'I" I , 1 FOR 1 POLE STAT 
FANSW •·-··' SUPPLY HEATER 1 •;···t• JUMPERl104 

WD5106 

{ *) A2 is brown 

:,Li:ov GROUND I : ; ~OR2 WIRESTAT4to5 

1 'ctt : : POLE USE COPPER 
FORCONVERSIONT034> ' 'STAT CONOUCTORSONLY 
POWERSUPPLVTOL1,L2,LJ I L ••••• , J CONTROLCIRCUITWIRING 
LINE A1 from L1 to l 3 L- - -1 I MUST BE NEC CLASS 1 
LINE A, lrom L, 10 to * 2 POLE STAT L __ - - - - -' RATED600V 

REQUIRED 
FOR34>UNITS 

• • • FIELD WIRING 
•OPTIONAL 

Figure 13 - Wiring Diagram for Models 2E638B & 2E639B 
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Installation (Continued) 
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. 
24V 
FAN 
RELAY 

LINE VOLT 
SUMMER 
FAN SW 

LINE VOLT 
STRAT 
STAT 

FAN 
OVERRIDE 

,;:::.:- --
1-:...o,-,-.-ol- -, 

I I I 

! ! I 
,... j"<>-il-07.J 7 I 
I --- I 
I I I 
I---- I I 
o-!--0- o-'-o I 
I L _ _:-_1 I I 
I I I 
I - -- I I 
o-1-~W-o I 
I 1

--""'-' I 
I I I 
I I I 

I 
I 

~------------0---
THERMAL CUTOUT 

24V 

XFMA 

,---i 24V 
r ~:: . .-!!:, 7 SUMME A 
I I FANSW 

I I • • 

<'>-•~ ~~ ~i~AT r ~~:-, ~i~T L, 
I L __ ..J I STAT ---- 1 I I 

HEATING 
ELEMENTS 

C·l 24V 
CONT ACTOR 

I I I I r-b---0-1. 
I I I I 1, I \ \ I DISC SW 

1_ _ _ _ _ _ 0 I 1 •I• 2 POLE 

9 7 a ______ / 4 5 : '-r~--?:: 3 11• 3POLE ---------,----- ,-----I -- I ----- 1------- •------ I·---------------- ,------------,--- ,-----·----..,j 
I I : I I I I I I I 

• I I I I I I • .J... I 
LINE voLT - - --

1 L 1- -- 1 
2
s'u1MEA ?' 1- ---; 1 2•v ;; 1 

SUMMER 1- 1--0-_ o! J -'<>--o:- ~-0 WALL • ..___.,-, 
FANSW 1_ __ -_1 L--- FANSW L---1 I STAT ~~~~~~ SUPPLYVOLTS 

I I 208V I •I• 

HEATER 
fNCLOSUAE 

I I FOR CON~ERSION 10 3 41 
._ re:-- - -,_1 • POWER SUPPLY TO L, .. L~ L,. 

1 I 24V USE COPPER LINEA, FROM'~ TIJ L, 
I 

I 
STAT& CONDUCTORSONLY LINEA,FROML,TO'A,* 

I ! __ ~1-1 FAN SW CONTROL CIRCUIT WIRING 

WD5113 
1,.. __________________ I MUST BE NEC CLASS 1 . •·· FIELD WIRING 

RATED 600V • Of'TIONAL 

( *) A2 is brown 

Figure 14 - Wiring Diagram For Models 3E341A & 3E344A 

-----------------------------------·---- ·-------------------

24V 
FAN 
RELAY 

------ --
1 ----
L.!.~-

I I 

I I 

----------- : __ ·-o-- -
-1 

24V 
1· '.-o-il t-<>j1 
I --- I 
I I 

t~~M~~L:r . I I 

rANSW ?-~~i:~ . 
LINE VOLT 
STRAT 
STAT 

I I 

I I 24V 
I·--- I 1•---, SUMMER r:~-1 .-~::: ... -~11 FANSW 

I I I 24V NOTE 
f I I I• STAT FOR208VONLY 

HEATING 
ELEMENTS 

C 1 24V 
CONT ACTOR 

F FA.NJ I I---- I 24V LINEV 1 from1toL 1 lC·H 
I OVERRIDE 0- ~L t,.p,:~ STRAT 1-{<~~h LINE v, from L, IC•ll tc l I 
I I· - - - I STAT, ' I I I I 
t I 1, I I v, 1-t-:.-b-, ~ISCSW ' I 
f. , I • Ml I I I 0 I \ \ I I •I• 2POLE I 
1: 9, 7, S.· &I 2 ~------ 4 5 1 I I_?.'..--?~• JoloJPOLE I .... ___ _.; r---r--- :·-:· ---- ;.=~.:-..:.~- i-------:-~--------------·t----------·:---1--~ ::~~-~ 

LINE VOLT I ,.- - - I I -- - - I ;4V ,l - - - - 24V ~ I I ENCLOSURE 
SUMMER - 1-0. ... 0

1
-

1 I •~- 0-1 
..J "f~:~ WALL • ....:..._.,,,.-:,, 

FAN SW - - ---• 
1
- - _-_, ~~~~iR I • - - - I STAT ~~~~~~ ~ri.~i~L_i,S 

I I 

Lr---L:. 
l~I 24V 

: y H>-:-, :~~\t 
I ----, 
~ - - - - - - - - - - - - - - - -· WD5114 

( *) A2 is brown 

Figure 15 - Wiring Diagram For Models 3E342A & 3E345A 
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FOR CONVERSION 10 3 41 
POWER SUPPLY 10 L,. L, L, 
LINE A, FROM L, 10 L, 
LINE A, FROM L, 10 A,* 

USE COPPER 
CONDUCTORS ONL V 

CONTROL CIRCUIT WIRING 
MUST BE NEC CLASS 1 
RATED600V - ··FIELD WIRING 

•OPTIONAL 
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(""", 
FORM\ ..... --"'273 

. 05835 

~ 
MODELS 2E637B, 2E640B, 3E~, ), 3E346B, 3E349B AND 3E351 B 

~, 
) 

1
--- .-- ----.--------~---------------------------------------------------------1 
. . · · I I I 

I 

24V 
FAN 
RELAY 

LINE VOLT 
SUMMER 
FAN SW . 
LINE VOLT 
STRAT 
STAT 

FAN 
OVERRIDE 

LINE VOLT 
SUMMER 
FAN SW 
CUSTOMER 
SUPPLIED 

WD5138 

, ------• --
• r----, 
L-o--\,-o!-

t I 
• I 
I I 

,-:-0 1r~-. 
t L.,. - - - .,. I 
I I 
I I 
I,·----, I 
t-:~_o!~ 
I •- - . - J I 
I I 
I I 

t~~l-❖ 
I L---J I 

I 

--, 

.. - - --. 24V 
1- ;o- ·~ _o; 1 SUMMER 
I ._ ____ .J I FAN SW 

24V 
STAT 

I24VI 

;l!E 

--~a.--
AUTO RESET 
THERMAL CUTOUT 

La 

T1 

HEATING 
ELEMENT 

C-1 24V 
CONTACTOR 

'-·--J, I ., ' ,, SW 

I 
I 

: : • g-----; I 

c}-. r~~~ ~t~AT ; t=
1
~~: r-i······J·-···l: ;-POLE 

I I STAT I . I • ' 0' 9' I DISC 
: I I I ~ :.?-----1-----,·J M I I I t --------

L _______ 4 5 -----,---
1
·--·,---gJ 171 l.!J r----_:-_:,:-__ -----· ·----------------: 1 : , " HEATER 't _____ -- -----·,·--- ' I , : , , ENCLOSURE 

·-----, I 

I 

I I I • -:!:- ~--...--,--" I I I I I • : 1 -1 

1 .- • ; 24V 
1 r - - - -. J 24V J..... ~~tr. l. WALL 
l • o! SUMMER 1 • ..._ •'Y 

~~::-.I FAN SW 1 '--. -• : STAT 
I 

• r- ~ - --. l.; 0. .... :"; _t 

t. ..• 

I I 
• r - ... - - ' * 
L ;c~o-. .J 24V 

: : STAT & 
• t-<>i , FAN SW L ___ - •' I 

L - - - - - - - - - - - - - - -· - - - - - - • - .J 

HEATER 
GROUND 

SUPPLY VOLTS 
480V 3<1> 

USE COPPER 
CONDUCTORS ONLY 

CONTROL CIRCUIT WIRING 
MUST BE NEC CLASS 1 
RATED 600V 

FIELD WIRING 
*OPTIONAL 

Figure 16- Wiring Diagram for Models 2E637B, 2E640B, 3E343B, 3E346B, 3E349B & 3E351B 
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Installation (Continued) 

.----------------------------------------------------------------------------------. I 

24V 
FAN 
RELAY 

LINE VOLT 
SUMMER 
FAN SW 

LINE VOLT 
STRAT 
STAT 

FAN 
OVERRIDE 

r------
• -----. '-'~-

' I I I 
I I 

d-o·tt-o•h 
I L---- _. I 
I I 
I I 
I r •- __ -, I 

~ -0-. - ?':-{> l L--- ...J • 

I 
I I 
I I 

{>-:~-~"9 
I L---J ' 
I 
I 
I 

- . ., 

-, II I 

,--- -- 24V 
r;O---t>;°-; SUMMER 
: , ____ .JI FANSW 
I I 
I I • 

I 

STAT 

a -] 1---i 

: THERMAL CUTOUT ___ 
I I 

24V MOTOR (!9 I 11 t~{ I . "{: 

:;:: 1XFMR I I ~ LI __, I 

I 
I 
I 
! 

1 / HEATING . ELEMENTi 

I 
I 
I 

··..L I C-1 24V • r ,-,.,....~ITA,.,.Tl""\n I 
(I I 

f-<>l1~-y I •- '"'-'. l I I I ?" :--- -, l. 24V ~_:-~~ ~ 
L ___ J , STRAT , ,_ - - - ... , r· 1 ••• - • -- - - - r, 

I I : I STAT : : I Q q '( : 
1 1 1 • 1 1 , 1 , , , 3-POLE 

'' t 
I L IP ~-Cj>~ ____ cf ____ lj>_~: DISC SW 

9 7 8 6 2 .:::::::: 4 5 I I I I L _l;l ___ _gJ _ _ill_o ___ f. _______ , ____ ,-------------- ,----:----; --:--.:---~ 
------ I I : I : I : : I I I "HEATER 

: : I : I • I I • ..J... I I I ENCLOSURE 
I I I I I - - - -, I -=:- '---v----' 

1 .- - - - -. 1 ,. ... - -... 24V f" • .l 24V . 
LINE VOLT L ;-0--.<>;--1 

1 L;o,-,_O;--' SUMMER r~•: WALL HEATER SUPPLY VOLTS 
SUMMER L ____ .J I L ___ _J FAN SW I L ____ .J I STAT GROUND 208V 34> 
FAN SW I I I 

I I 

-~re:-----~ . 1 : 24V 
I I STAT& 1 1--o-: , FAN SW I L ____ JI 

WD5121 L---------------------- I 

Figure 17 - Wiring Diagram For Model 3E347 A 

USE COPPER 
CONDUCTORS ONLY 

CONTROL CIRCUIT WIRING 
MUST BE NEC CLASS 1 --- FIELD WIRING 
RATED 600V *OPTIONAL 
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1 
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..... 
0 

I 

~\ 

FOR~.-... .;2273 

05835 

~\ 

Mci'~ .... Ls 3E34SA AND aeasoA 
~ 

I ___ _,/ 

r-----------------------------------------------------------~---------------------, 

24V 
FAN 
RELAY 

. 
LINE VOLT 
SUMMER 
FAN SW 

LINE VOLT 
·STRAT 
STAT 

FAN 
OVERRIDE 

-------------•--•--a---
,----- - -,- -rr-, 
l_[~--1 

I I 
I I 

d;>1t0~h 
I I 
I . I 
'.J-0.-~•.,J y 1 __ :_~ I 

I I 
I I 

t-~~1 
I I 
I I 

_ ___ 24V 
~ o-! SUMMER 

'1 '- _-_-..J l FAN SW 

7 
24V MOTOR 

XFMR 

V2 

I 1 -- 1 24V -- - - 1 V, FOR 208V ONLY l!:,3 I :· * t STAT~ NOTE: 
,I~ , tl~~i STRAT ,-~ 1 LINE V1 FROM 1 TO L1 1 

I I STAT I I LINE V2 FROM L1 TO 1 _,_ ~ -J.- __ ,_ 

~

--~ I I I I O '( q I* I. I I : I I I I \ 1 • I 3-POLE 
I 7 a TT L.------, 4 S 1 ' •-?1--?~--~DISCSW 

I 
I 
I 
I 
I 
I 

H~~
ELEMENTS 

I l!) ~ r------' I I I -------- : ----- : ----- :--- :----- I--------:------: ----------------•I-----, --- , ----:--, ·-----' 
* I I I I 1 

* I I * I I I I HEATER 
I I -L I I I . 

LINE VOLT I 1- - - - 1 I 1- - - - 1 24V I f - - 7 I 24V -:;; ~ ENCLOSURE: 
SUMMER - j-0-- -°.-1 I Lt°--~ -1 

SUMMER 0- ~:-,0 WALL HEATER SUPPLY VOLTS 
FAN SW ---- I ----- FAN SW I - -- I STAT GROUND 208 240V3<1> 

I I ' 
I I ,_i-C:-- -._, . 

I . I 24V 
I I STAT& 

I I 1-oTI FAN SW 

WD5122 L----------------~ 

Figure 18-Wiring Diagram For Models 3E348A & 3E350A 

USE COPPER 
CONDUCTORS ONLY 

CONTROL CIRCUIT WIRING 
MUST BE NEC CLASS 1 FIELD WIRING 
RATED 600V --- *OPTIONAL 
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C':' : 
FORNf5S2273 
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0. 
~ 

MODELS 3E352A AND 3E355A 

-~ 
____ j 

-------------------------------- ----- -1 

24V 
FAN 
RELAY 

r----- -- ·-1 

t..~L- I 
i : : I 
I I I I 

;-~~-, ! I 
I I 

LINE VOLT' 1 1 
SUMMER ~r_,;-.i>-H 
FAN SW I l - - - I 

I I 

LINE VOLTI l•~~:-{, 
STRAT : '- - - - 1 
STAT I I 

THERMAL CUTOUT 

- 1=111 ~-
MOTOR& 
CAPACITOR 

, • ...JII i!~:l£f ~--II 

24V 24V 
r ~_:-_~- SUMMER 2 STG 
' ----' 'FAN SW STAT 
J : • r - - -I 

---- .~, 

24V 

1[?!MR FAN SW_~__, j 

NOTE: 
FOR 1 STAGE STAT 
JUMPER TERMINAL 3-5 
FOR 2 STAGE STAT 
REMOVE 3-5 JUMPER 

FAN 
OVERRIDE! 

~~~
1

1-6 24V 1-!~-i-: 
I I STRAT I - - - - I I 

~- 1 ISTAT I 1' 

1 _______ ? ____ '41 __ !_9 ::. = = = = =; ~ . l 
I I I I ------1 -------- ____ _ 
I I I I I • 1 1U1 ·----------------

LINE VOLT 
I 

r- - - 1 I , 1 1 1 1 • · -,----------

SUMMER L -o-._o'-1 I ,_.j.;;_-;• _, 24V 
1 

1- -- 7 i 1 24V "-. HEATER 
FAN SW 1---' 1 c_-_-j SUMMER?-~,]' 1 WALL ENCLOSURE 

I FAN SW I - - - I I STAT 
I I I I 

I : ,- - - -, : : • 
I -,-EE,- 1 24V , : +---12sm· 
I I ' I I 1-<>,- - -, STAT&· 
- - - •. - - - - - - - - - - :. :_-.: - _ .J FAN SW WD5125 

Figure 19 - Wiring Diagram For Models 3E352A & 3E355A 

SUB 
DIVISION 
FUSE 
BLOCKS 

2 
' -r 
I I • 

l 
HEATING 
ELEMENTS 

I 
24V 
CONTACTORS1 

-,-- -1:i- - -~-· 
: Q' , , : 3 POLE 
Lf_ -"-'- -9~• DISC SW 'i' 

I I I ---,---, -- ,------
' I I I 

t ~ 
HEATER SUPPLY VOLTS 
GROUND 208V 3 «I> 

USE COPPER 
CONDUCTORS ONLY 

CONTROL CIRCUIT WIRING . 
MUST BE NEC CLASS 1 ___ FIELD WIRING 
RATED 600V *OPTIONAL 
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MODELS 3E3b-aA AND 3E356A 

· Installation (Continued) 

THERMAL CUTOUT~;:=:========= 

11-.-,-,l 

24V 
FAN 
RELAY 

I •• - ,. •-. 

·-~ -o-"-'"D_;° -
: ; 

.-:~1-o~, ·- -- - . 

LINE VOLTI ' .- - - - -. ' 
SUMMER i-...: -o. -°i "? FANSW '!":._ ___ _ 

24V 

LINE Vo l "J ' - - - - , ' • - - - - . 24V l 2 STG ._ }:-<>11::;.o·d ,-~ - .oi-, SUMMER STAT 
\ STRAT , ·- - - - _, , ; ·- - - - , : FAN SW r - - - -: 
1 STAT : '. , : :~ - , , 
I FAN O • , I ~-~-Q • ,-~~ 

1 
' 

I OVERRIDE ~c. , , :·----- ,24V , ~----·, 
I I ~ I ' I ' STRAT I ' 

1 ~ I I : STAT : t 

! ~ 8 " ::-:.·.:::::-~ 

24V 

V2 
V1 

NOTE: 
FOR 208V ONLY 

LINE Vi from 1 to L1 (C-1) 
LINE V2 from L1 (C-1) to 1 

NOTE: 
FOR 1 STAGE STAT 
JUMPER TERMINAL 3-5 
FOR 2 STAGE STAT 
REMOVE 3-5 JUMPER 

SUB 
DIVISION 
FUSE 
BLOCKS 

'f 

_ I - _ .. I .. - • I• 

.~ 
_) 

' I I I I I ! 
HEATING 
ELEMENTS 

I 
I 
I 
I 

24V 
CONTACTOR 

I 
I 
I 
I 
I 

I 1 * I~ ~ '-', 3 POLE 
~'{- .. . 1 ... 'r. DISC SW 

I 
I 

I I I I 
1--------~-----T-----,-~ ~ 7 

* I I I I ,. I I 
-----------------~-------------------------, I 1 I 

' I I I I 

I 
J 

I I I I I I 

LINE VOLT I r • • • •, I ' ' • • • 1 '24V ' r - • - -, I I 24V 
SUMMER '- -:O· - •0 :-' 1 '. ;o- -.0: .J SUMMER }-;-<4l~? 1 WALL 
FAN SW ·- - - - _. ' '· - - - • FAN SW : - - - - - : : STAT 

: r - - - -, I : * L;FE,-' I 24V 
: +--~J 2STG 
I I I-¢!- - - - ·, STAT & 

t _________________ ·- - • • ~ ___ ., FAN SW WD5126 

Figure 20 - Wiring Diagram For Models 3E353A and 3E356A 

"-. HEATER -a} ~ 
ENCLOSURE HEATER SUPPLY VOLTS 

GROUND 208, 240V 3 <I> 

USE COPPER 
CONDUCTORS ONLY 

CONTROL CIRCUIT WIRING 
MUST BE NEC CLASS 1 
RATED 600V 

___ FIELD WIRING 
*OPTIONAL 
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-------------------------

24V 
FAN 
RELAY 

r-----1··11-, I ,-- ·--~- -, : 
I I I I 

:-~: ! I 

AUTO RESET 
THERMAL CUTOUT 

(', 
', ;' 
"-_/ 

MODEL 3E354B 

--------------

l
MOTOR& 
CAPACITOR 

24V I 1. r:=r=l =1 I I 

--------------

T, 
L1 

- i 
I 

HEATING 
ELEMENTS 

C-1 

~\ 

' _) 

24V 
CONTACTORS 

LINE VOLT I~,- --, : I 
SUMMER I j-o...o-;t I DI.___. I 
FANSW I ----, I • • -1_J1 I I ___ • 

1 

I 

24
V 24V .__:_:_:_-_-_-_-_-_-_-_-_-_-_-_-.::_-.::,-::-::--::--::-::-:--::=-::~~= - _ ______ 1J 1 LINEVOLT[:~~F ♦ : r~:.-ol,SUMMER ~~~G XFMR . 2SPEED - -L:=====lt-1 HEATER STRAT 1 

1 1 1 
'- - :.J

I 
FAN SW FAN SW .__~::::::::::::::·• ENCLOSURE 

STAT I I I I I ,-,-, \/ I * I ~ -- -, 

FAN i. o ' ~-:o'lkoi-i24V -~~- I NOTE: 
OVERRIDE ,~ I : I - • - - 1 STRAT : '- - _, : : FOR 1 STAGE STAT L3 L2 t-1 I , 1 , STAT , 

1 
1 JUMPER TERMINAL 3-5 ,-.a.- - ·.a.- - ·.a. - • 1 

; l§I 
7 

~ • _ ' ' FOR 2 STAGE STAT ' , 'f "t '< ! 3 POLE I 
~------=f-----= --~-~-~---- ,- _: -:.-:. -:: REMOVE 3-5 JUMPER , •-f- --f-- .v·-• Disc swl 

LIN 

I I ' I I --4----- - ------------ . I I I I I E VOLT I ' I I I. I I _____________________________ .., ______ ., L I I 

SUMMER , - - : , • , 1 • ---. --r--------· 
FAN SW •-!o-.ol· : •-!~_- J_!24V I,-- -,1 1 24V . t -------CUSTOMER - - - · 1 '- -· 

0 
! SUMMER f i°'t.._o;-o I WALL HEATER SUPPLY VOLTS 

SUPPLIED I FAN SW 1 - •• - : 1 STAT GROUND 480V 3 <I> 

: . : ,- - - -, I : USE COPPER 
CONDUCTORS ONLY I ·11:'f¾<>i I I 

I : 'lf;;'>t--J 
! . •.♦.---, 
- - - - -- - - - - - - - - - -· - _, 

WD5139 

Figure 21 - Wiring Diagram For Model 3E354B 

24V 
2STG 
STAT& 
FAN SW 

~~~+iiLN~gi~~S~lflNG : ___ FIELD WIRING 
RATED 600V *OPTIONAL 
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r-- ----------------------------------, 

AUTO RESET 
THERMAL CUTOUT 

,•-•-•-
MOTOR & 
CAPACITOR 

HEATING 
ELEMENTS 

HEATING 
ELEMENTS 

24V 
FAN 
RELAY . 
LINE VOLT 
SUMMER 
FAN SW 

r------
1 ,- -- -. 

--:-~-
' ' ,-;-O-U-<>-;-, 

I ----- I 
I I 

I:-----: I 
h_:>:-_~1 
I 

.... , 

1 , • 24V 
1 r - - - 7 ' 

1 1 
r - - - .. , 24V 2 STG 

LINE VOLT {>-,-01 ~-<} 1 : ,- ;-0- - -~ 1 SUMMER STAT 
STRAT 1 - - - - J 1 

1 
I ~ " - - ~ I "AN SW r - -- -, 

,✓ I I I F2 
SUB 
DIVISION 

I I I I I FUSE 
BLOCK 

STAT 1 
1 1 

1 1 r, x::· , _ .. 
I I I t * I I "'\ 

' ' ........ ~ ' ' ' NOTE: I 
FAN , 

1 

c}-;-o"lk;,o;-<} 24V r; ~7 : FOR 1 STAGE STAT ,.: ......... •-----•-, 

C1 24V 
CONTACTOR 

F2 
SUB 
DIVISION 
FUSE 
BLOCK 

I ' '. : ' STAT : : FOR 2 STAGE STAT , \ ~ \: 3 POLE 
I OVERRIDE ~ 1 : 1 - ____ , 1 STRAT ' -----· ' ' JUMPER TERMINAL 3-5 : '? ~ q: • 

I 2 L------4 5 0, ' I I 

1 ~ ~® ' ' REMOVE3-5JUMPER ~ .. L .. _X ____ 'i'_,DISCSW 
I 9 7 8 6 ,------~ 1 , 

1 
, 

L-------, -----.----I - .-----~-------. ____ .... , ,-------------, -----------------: ------~--~-- : ------- . 
LINE VOLT 1 1 

: : 1 * : 1 HEATER ..!_ ----v---
SUMMER I ,- -- -, 

1 
I ,- -- -, 1 24V ,1. r - -- ·-,..b ; 24V ENCLOSURE ;,- SUPPLY VOLTS 

FAN sw L:-a--s>:--1 , '-;o- .. _0;-' SUMMER y-~, , WALL HEATER 4B0V 1<1> 
CUSTOMER - - - -~ I - - ---' FAN SW I ,_ - -- -· I : STAT GROUND 
SUPPLIED I I I 

WD5141 

I I • ,,----,_, I ·-s-o-. . 24V : '--J2STG 
I ~ STAT& 
: t-<>-• - - .. ~ FAN SW 

L - - - - - - - - - - - - - - - ':._ -_ ·_: _: •_ - - - J 

Figure 22 - Wiring Diagram For Model 3E357B - -

USE COPPER 
CONDUCTORS ONLY 

CONTROL CIRCUIT WIRING 
MUST BE NEC CLASS 1 
RATED 600V 

___ FIELD WIRING 
*OPTIONAL 
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Operation 
Upon a call for heat from the floor level or unit perature rise and at the same time the floor !her".JO-
mounted optional accessory thermostat, the unit fan stat calls for heat, the motor shall be energized Im-
motor and heating elements shall be energized and mediately and the heating element shall be ener-
remain on until temperature reaches setting of gized, as previously described. 
thermostat· at which time, the heating elements The safety high limit shall de-energize the heating 

' nergized. The fan motor shall continue elements and control circuits should the temperature 
rge heater casing of residual heat until exceed the setting of this device. The fan safety over-

shall be de-e 

override is reached, then the fan motor ride shall energize fan motor any time the setting of 
nergized. For those units with a factory this device is exceeded so as to purge heater casing 

to run and pu 
setting of fan 
shall be de-e 

speed fan switch (30 & 50KW), the unit of excess residual heat. When the accessory fan switch 
om the factory is set for the LOW speed is placed in the ON position (for summer air circula-

installed two 
as shipped fr 

Customer option to set to HIGH speed. tion), the unit heater fan motor shall be energized. 
ts available with subdivided circuits, NOTE: The wall thermostat is to be set to the OFF 

fan position. 
For those uni 

y two stage thermostat (optional) will, Position during this mode of operation (units with 
r heat, energize fan motor and the first contactors). 

the accessor 
upon a call fo 
stafle heatini 
to all, the t 

element. Should temp~rature continue For those accessory thermostats equipped with an 
ermostat shall en~rgI_ze the secon~ · integral fan switch, place the switch in the HEAT, or 
elem~nt. Upon a nse in space cond1- AUTO position for operation of the fan and elements 

s setting of the thermostat, the two which shall then be under control of the thermostat 
stage heating 
tions toward 

ating elements shall be de-ene_rgized as described above. When switch is placed in the 
uence. The fan motor shall continue to . . · . 

~tages of he 
in. reverse seq 
run and purg e heater casing of residual heat until FAN pos_ItIon, e!ements sh~II be de-energized and fan 

override is reached, then the fan motor shall be 1mmed1ately energized. setting of fan 
ergized. 

ry unit mounted stratification thermos-
shall be de-en 
The accesso OPTIONAL DIFFUSERS 

tat will energi ze the unit heater fan motor upon a rise Optional diffusers lend added air pattern versatility to 
in temperatu re above its setting. When the unit individual vertical down blow installations, as shown in 
mounted stra tification thermostat closes on a tern- illustrations below. 

Standard Diffusers 
STANDARD LOUVER DIFFUSER WITHOUT STANDARD DIFFUSER , 

I I 
> 'I'\'{ 

'-

USEDO N 

3.3& 5. 
7.5 & 10. 

OKW 
0KW 
0KW 
w 

15.0 & 20. 
30.0K 
SO.OK w 

MAX. 
DIM. MTG. HT. 

(FEET} A 

9 20 
12 40 
18 52 
22 75 
24 84 

li!i.; I I! U!! !.llijl!I 8 
DIM. 

B 

MAX. 
MTG. HT. DIM. 

USED ON (FEET) A 

10 3.3& 5.0KW 9 15 
22 7.5& 10.0KW 12 30 
30 15.0 & 20.0 KW 18 40 
42 30.0KW 22 55 
47 50.0KW 24 64 

ANEMOSTAT DIFFUSER 
Accessory Diffusers 

I I· ---1 
USED ON 

3.3& 5. 
7.5 & 10. 

15.0 & 20. 
30.0K 

0KW 
0KW 
0KW 
w 

SO.OK w 

-----~ 

8 
MAX. DIM. MTG. HT. MODEL (FEET) A 

N/A 
2E666 10 30 
2E666 15 38 
3E360 17 50 
3E360 20 60 

Figure 23- Vertical Discharge Units - Air Patterns 

RADIAL DIFFUSER 
..., 

~ 8 8 
~ 

MAX. MTG. DIMENSION 

USED ON MODEL HT. (FT.) A 
45° goo 45° 90° 

3.3& 5.0KW N/A - - - -
7.5 & 10.0 KW 2E664 10 14 36 30 

15.0 & 20.0 KW 2E664 14 21 42 35 
30.0KW 2E665 20 30 62 44 
50.0KW 2E665 18 28 68 54 

-15-
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FORM5S2273 
MODELS 2E635B, 2E636B, 2E637B, 2E638B, 2E639B, 2E640B, 2E669B, 2E670B, 2E805B, 2E806B, 3E341E, 3E342A, 3E343B, - , 

3E344A, 3E345A, 3E346B, 3E347A, 3E348A, 3E349B, 3E350A, 3E351B, 3E352A, 3E353A, 3E354B, 3E355A, 3E356AAND 3E357B 

05835 

Maintenance 
WARNING: MAKE CERTAIN THAT THE POWER CLEANING 
SOURCE IS DISCONNECTED BEFORE ATTEMPT
ING TO SERVICE OR DISASSEMBLE ANY COMPO
NENT. IF THE POWER DISCONNECT IS OUT OF 
THE LINE OF SIGHT, LOCK IT IN THE OPEN POSI
TION AND TAG IT TO PREVENT THE APPLICATION 
Of POWER. 

ELECTRICAL 
1. Once a year inspect the control panel wiring to 

make certain insulation is intact and all connec
tions are tight. Inspect all heater and relay con
tacts. If the contacts appear badly pitted or 
burned, replace the contractor/relay. 

2. For proper heater protection during operation, the 
correct size fuse must be used. The parts list con
tains the fuse size for all 30 and S0KW units. 

Clean the unit casing, fan and motor once a year. A 
dirty motor will tend to run hot and eventually will 
be damaged internally. Any rust spots on the casing 
should be cleaned and repainted. 

LUBRICATION 
All units up to 20KW have fan motors that are per
manently lubricated so that only occasional cleaning 
is required. Units above 20KW have fan motors 
lubricated for 5 years of continuous duty or 10 
years of intermittent operation. When required, re
move the oil access plug on back of heater at motor 
intake grill, open oil cap, fill with S.A.E. No. 10 
electric motor oil, replace plugs and access plug. 
Ensure that power is disconnected before attempt
ing lubrication. 

Troubleshooting Chart 

SYMPTOM POSSIBLE CAUSE(S) CORRECTIVE ACTION 

Thermostat calls for 1. Open (blown) fuse 1. Replace fuses, check for cause 
heat, but heater (See Replacement Parts List for 
does not function fuse size.) 

2. Incorrect wiring 2. Check wiring connections 
3. Thermal cut-out open, de-energiz- 3. Check for the following: 

ing heater element and control Correct supply volts & phase. 
circuit Correct control wiring (heater 

control must be thru thermostat 
control wiring section only) 
Power interruption to heater dur-
ing heater operation 
Restriction of air around heater 
1-5 minute fan purge after ther-
mostat off 

Fan motor runs 1. Dust accumulation or excessive dirt 1. Clean fan motor and casing of 
"hot" on fan motor grease and oil accumulation 

2. Dirt accumulation 2. Clean louvers and between heating 
elements 

3. Motor needs lubrication 3. See Maintenance 

Fan motor runs, but 1. Element contact not operating cor- 1. Check wiring for open circuit. Re-
no heat rectly place contactor if defective 

2. Element fuse blown 2. Replace fuses, check for cause 
(See Replacement Parts List for 
fuse size.) 

-16-
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05835 

MODELS 2E635B, 2E6368, 2E6378, 2E6388, 2E6398, 2E6408, 2E669B, 2E6708, 2E8058, 2E8068, 3E341E, 3E342A, 3E3438, 
3E344A, 3E345A, 3E3468, 3E347A, 3E348A, 3E3498, 3E350A, 3E3518, 3E352A, 3E353A, 3E3548, 3E355A, 3E356A AND 3E3578 

LIMITED WARRANTY 

DAYTON ONE-YEAR LIMITED WARRANTY. Electric heaters, Models 2E635B thru 2E637B, 2E805B, 
2E669B,2E670B,2E638Bthru2E640B,2E806B,3E341A,3E342A,3E343B,3E344A,3E345A,3E346B, 
3E347A, 3E348A, 3E349B, 3E350A, 3E351B, 3E352A, 3E353A, 3E354B, 3E355A, 3E356A & 3E357B, are 
warranted by Dayton Electric Mfg. Co. (Dayton) to the original user against defects in workmanship or 
materials under normal use for one year after date of purchase. Any part which is determined by Dayton 
to be defective in material or workmanship and returned to an authorized service location, as Dayton desig
nates, shipping costs prepaid, will be, as the exclusive remedy, repaired or replaced at Dayton's option. 
For limited warranty claim procedures, see PROMPT DISPOSITION below. This limited warranty gives 
purchasers specific legal rights which vary from state to state. 

LIMITATION OF LIABILITY. To the extent allowable under applicable law, Dayton's liability for consequential 
and incidental damages is expressly disclaimed. Dayton's liability in all events is limited to, and shall not 
exceed, the purchase price paid. 

WARRANTY DISCLAIMER. Dayton has made a diligent effort to illustrate and describe the products in 
this literature accurately; however, such illustrations and descriptions are for the sole purpose of identifi
cation, and do not express or imply a warranty that the products are merchantable, or fit tor a particular 
purpose, or that the products will necessarily conform to the illustrations or descriptions. 

Except as provided below, no warranty or affirmation of fact, expressed or implied, other than as stated 
in "LIMITED WARRANTY" above is made or authorized by Dayton. 

PRODUCT SUITABILITY. Many states and localities have codes and regulations governing sales, con
struction, installation, and/or use of products for certain purposes, which may vary from those in neigh
boring areas. While Dayton attempts to assure that its products comply with such codes, it cannot guar
antee compliance, and cannot be responsible for how the product is installed or used. Before purchase 
and use of a product, please review the product application, and national and local codes and regulations, 
and be sure that the product, installation, and use will comply with them. 

Certain aspects of disclaimers are not applicable to consumer products; e.g., (a) some states do not al
low the exclusion or limitation of incidental or consequential damages, so the above limitation or exclu
sion may not apply to you; (b) also, some states do not allow limitations on how long an implied warranty 
lasts, consequently the above limitation may not apply to you; and (c) by law, during the period of this 
Limited Warranty, any implied warranties of merchantability or fitness for a particular purpose applica
ble to consumer products purchased by consumers, may not be excluded or otherwise disclaimed. 

PROMPT DISPOSITION. Dayton will make a good faith effort tor prompt correction or other adjustment 
with .respect to any product which proves to be defective within limited warranty. For any product believed 
to be defective within limited warranty, first write or call dealer from whom product was purchased. Dealer 
will give additional directions. If unable to resolve satisfactorily, write to Dayton at address below, giving 
dealer's name, address, date and number of dealer's invoice, and describing the nature of the defect. Title 
and risk of loss pass to buyer ori delivery to common carrier. If product was damaged in transit to you, 
file claim with catrier. 

Manufactured for Dayton Electric Mfg. Co., 5959 W. Howard St., Chicago, IL 60648 
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05835 

It I It t 

~ 
ORDER REPLACEMENT PARTS 

BY CALLING TOLL FREE I 'ffli'iiff'.l:f-ti1~ / 1 
1-800-323-0620 

Please provide following information: 

• Model Number 

• Serial Number (if any) 

• Part Description and Number 
as shown in Parts Lisl 

I 
Address parts correspondence to: 

Parts Company of America 

1657 Shermer Road 

Northbrook, IL 60062-5362 

~-- ---------------- . -------------~ . 

15 

Figure 24 :- Rel'.)lacement Parts Illustration i 

MOTOR 
ENCLOSURE 
ASSY 
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6 
5 

HEATER 
BACK PANEL 
ASSY 
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05835 
Replacement Parts List 

REF. PART NUMBER FOR MODEL: 
NO. DESCRIPTION 2E635B 2E636B 2E637B 2E638B 2E639B 2E805B 2E806B 

1 Element assembly 60715-001 60715-002 60715-008 60715-004 60715-006 60715-007 60715-009 
2 Fan override 56811-001 56811-001 56811-001 56811-001 56811-001 56811-001 56811-001 
3 Fan speed switch - - - - - - -
4 Terminal board 56809-001 56809-001 56809-001 56809-001 56809-001 56809-001 56809-001 
5 Thermal cutout 57640-006 57640-006 57640-006 57640-006 57640-006 57640-006 57640-006 

6 Motor capacitor - - - - - - -
7 Transformer - - 60719-006 - - - -
8 Contactor - - 50378-016 - - - -
9 Fuse (6 req'd.) - - - - - - -

10 Fuse block (2 req'd.) - - - - - - - -
11 Power terminal block 56815-001 56815-001 56815-001 56815-001 56815-001 56815-001 56815-001 
12 Ground connector 1458 1458 1458 1458 1458 1458 1458 
13 Fan blade 56806-001 56806-001 56806-001 56806-001 56806-001 56806-001 56806-001 
14 Bottom panel 56963-001 56963-001 56963-001 56963-001 56963-001 56963-001 56963-001 
15 Individual louver assy. 56986-001 56986-001 56986-001 56986-001 56986-001 56986-001 56986-001 

16 Top panel 56962-001 56962-001 56962-001 56962-001 56962-001 56962-001 56962-001 
17 Motor 56562-012 56562-017 56562-018 56562-012 56562-017 56562-016 56562-016 

REF. PART NUMBER FOR MODEL: 
NO. DESCRIPTION 2E640B 2E669B 2E670B 3E341A 3E342A 

1 Element assembly 60715-010 60715-003 60715-005 56954-004 56954-006 
2 Fan override 56811-001 56811-001 56811-001 56811-001 56811-001 
3 Fan speed switch - - - - -
4 Terminal board 56809-001 56809-001 56809-001 56809-001 56809-001 
5 Thermal cutout 57640-006 57640-006 57640-006 57640-003 57640-003 

6 Motor capacitor - - - - -
7 Transformer 60719-006 - - 60719-001 60719-001 
8 Contactor 50378-016 - - 50378-022 50378-013 
9 Fuse (6 req'd.) - - - - -

10 Fuse block (2 req'd.) - - - - -
11 Power terminal block 56815-001 56815-001 56815-001 56816-001 56816-001 
12 Ground connector 1458 1458 1458 1458 1458 
13 Fan blade 56806-001 56806-001 56806-001 51554-002 51554-002 
14 Bottom panel 56963-001 56963-001 56963-001 56965-001 56965-001 
15 Individual louver assy. 56986-001 56986-001 56986-001 56986-003 56986-003 

16 Top panel 56962-001 56962-001 56962-001 56964-001 56964-001 
17 Motor 56562-018 56562-012 56562-017 56823-011 56823-012 

REF. PART NUMBER FOR MODEL: 
NO. DESCRIPTION 3E343B 3E344A 3E345A 3E346B 3E347A 

1 Element assembly 56954-002 56954-003 56954-004 56954-008 56954-009 
2 Fan override 56811-001 56811-001 56811-001 56811-001 56811-001 
3 Fan speed switch - - - - -
4 Terminal board 56809-001 56809-001 56809-001 56809-001 56809-001 
5 Thermal cutout 57640-003 57640-003 57640-003 57640-003 57640-004 

6 Motor capacitor - - - - -
7 Transformer 60719-006 60719-001 60719-001 60719-006 60719-001 
8 Contactor 50378-016 50378-031 50378-031 50378-016 50378-031 
9 Fuse (6 req'd.) - - - - -

10 Fuse block (2 req'd.) - - - - -
11 Power terminal block 56815-001 56816-001 56816-001 56815-001 56816-001 
12 Ground connector 1458 1458 1458 1458 1458 
13 Fan blade 51554-002 51554-002 51554-002 51554-002 56813-001 
14 Bottom panel 56965-001 56965-001 56965-001 56965-001 56965-001 
15 Individual louver assy. 56986-003 56986-003 56986-003 56986-003 56986-003 

16 Top panel 56964-001 56964-001 56964-001 56964-001 56964-001 
17 Motor 56824-011 56823-011 56823-012 56824-011 56825-001 : (_) 
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REF. 
NO. 

1 
2 
3 
4 
5 
6 
7 
a 
9 

10 
11 
12 
13 
14 
15 
16 
17 

REF. 
NO. 

1 
2 
3 
4 
5 
6 
7 
a 
9 

10 
11 
12 
13 
14 
15 
16 
17 

DESCRIPTION 

Element assembly 
Fan override 
Fan speed switch 
Terminal board 
Thermal cutout 
Motor capacitor 
Transformer 
Contactor 
Fuse (6 req'd.) 
Fuse block (2 req'd.) 
Power terminal block 
Ground connector 
Fan blade 
Bottom panel 
Individual louver assy. 
Top panel 
Motor 

DESCRIPTION 

Element assembly 
Fan override 
Fan speed switch 
Terminal board 
Thermal cutout 
Motor capacitor 
Transformer 
Contactor 
Fuse (6 req'd.) 
Fuse block (2 req'd.) 
Power terminal block 
Ground connector 
Fan blade 
Bottom panel 
Individual louver assy. 
Top panel 
Motor 

PART NUMBER FOR MODEL: 
3E348A 3E349B 3E350A 3E351B 

56954-010 56954-011 56954-012 56954-013 
56811-001 56811-001 56811-003 56811-003 

- - - -
56809-001 56809-001 56809-001 56809-001 
57640-004 57640-004 57640-004 57640-004 

- - - -
60719-001 60719-006 60719-001 60719-006 
50378-022 

! 
50378-016 50378-031 50378-016 

- - - -
- - - -

56816-001 56815-001 56816-001 56815-001 
1458 1458 1458 1458 

56813-001 56813-001 56813-001 56813-001 
56965-001 56965-001 56965-001 56965-001 
56986-003 56986-003 56986-003 56986-003 

56964-001 56964-001 56964-001 56964-001 
56825-002 56825-003 56825-002 56825-003 

PART NUMBER FOR MODEL: 
3E353A 3E354B 3E355A 

56954-021 56954-022 56954-026 
56811-002 56811-002 56811-003 
56809-001 57090-001 57112-001 
56809-001 56809-001 56809-001 
57640-005 57640-005 57640-005 

57100-001 57100-001 57100-001 
60719-009 60719-012 60719-009 
50378-025 (2) 50378-016 (2) 50378-034 (2) 
41280-002 (6) - 41280-005 (6) 

_ ?0836-012 (2) - 50836-003 (2) 
57097-001 57098-001 57097-001 

3981 3981 3981 
57114-001 57114-001 57115-001 
56967-001 56967-001 56967-001 
56986-004 56986-004 56986-004 

56966-001 56966-001 56966-001 
56943-002 56944-001 56945-001 

ORDER REPLACEMENT PARTS 
BY CALLING TOLL FREE 

1-800-323-0620 

3E356A 
56954-027 
56811-003 
57112-001 
56809-001 
57640-005 

57100-001 
60719-009 
50378-025 (2) 
41280-004 (6) 
50836-003 (2) 
57097-001 

3981 
57115-001 
56967-001 
56986-004 

56966-001 
56945-002 

3E352A 
56954-020 
56811-002 
57112-001 
56809-001 
57640-005 

57100-001 
60719-009 
50378-025 (2) 
41280-008 (6) 
50836-003 (2) 
57097-001 

3981 
57114-001 
56967-001 
56986-004 
56966-001 
56943-001 

3E357B 
56954-028 
56811-003 
57090-001 
56809-001 
57640-005 

57100-001 
60719-012 
50378-016 (2) 
57111-008 (6) 
57110-001 (2) 
57097-001 

3981 
57115-001 
56967-001 
56986-004 

56966-001 
56946-001 

Please provide following information: Address parts correspondence to: 
• Model Number 
• Serial Number (if any) 
• Part Description and Number 

as shown in Parts List. 

Parts Company of America 

1657 Shermer Road 

Northbrook, IL 60062-5362 
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Limited Warranty 

Dayton One-Year Limited Warranty. Electric motors are warranted by Dayton Electric 
Manufacturing Company (Dayton) to the original user against defects in workmanship 
or materials under normal use for one year after date of purchase. Any part which is 
determined to be defective in material or workmanship and returned to an authorized 
service location, as Dayton designates, shipping costs prepaid, will be, as the exclusive 
remedy, repaired or replaced at Dayton's option. For limited warranty claim procedures, 
see HPROMPT DISPOSITIONH below. This limited warranty gives purchasers specific legal 
rights which vary from state to state. 

.f\ 
\~ 

Limitation of Liability. To the extent allowable under law, Dayton's liability for consequential 
and incidental damages is expressly disclaimed. Dayton's liability in all events is limited to and 
shall not exceed the purchase price paid. 

Warranty Disclaimer. Dayton has made a diligent effort to illustrate and describe the 
products in this literature accurately; however, such illustrations and descriptions are for the 
sole purpose of identification, and do not express or imply a warranty that the products are 
merchantable, or fit for a particular purpose, or that the products will necessarily conform 
to the illustrations or descriptions. 

Except as provided below, no warranty or affirmation of fact, expressed or implied, oth~r 
, than as stated in the "LIMITED WARRANTY" above is made or authorized by Dayton. 

---~ 
( 
\ . 

. \ ·. 

Product Suitability. Many states and localities have codes and regulations governing sales, 
construction, installation, and/or use of products for certain purposes, which may vary from 
those in neighboring areas. While Dayton attempts to assure that its products comply with 
such codes, it cannot guarantee compliance, and cannot be responsible for how the product 
is installed or used. Before purchase and use of a product, please review the product 
application, and national and local codes and regulations, and be sure that the product, 
installation, and use will comply with them. 

Certain aspects of disclaimers are not applicable to consumer products; e.g., (a) some 
states do not allow the exclusion or limitation of incidental or consequential damages, so 
the above limitation or exclusion may not apply to you; (b) also, some states do not allow 
a limitation on how long an implied warranty lasts, consequentially the above limitation 
may not apply to you; (c) by law, during the period of this limited warranty, any implied 
warranty of implied merchantability or fitness for a particular purpose applicable to 
consumer products purchased by consumers, may not be excluded or otherwise disclaimed. 

Prompt Disposition. Dayton will make a good faith effort for prompt correction or other 
adjustment with respect to any product which proves to be defective within limited 
warranty. For any product believed to be defective within limited warranty, first write or 
call dealer from whom the product was purchased. Dealer will give additional directions. 
If unable to resolve satisfact9Iily, write to Dayton at address below, giving dealer's name, 
address, date, and number or )ealer's invoice, and describing the nature of the defect. 
Title and risk of loss pass to buyer on delivery to com,jm carrier. If product was damaged 
in transit to you, file claim with carrier. ., 

Manufactured for Dayton Electric Mfg. Co. 
5959 West Howard Street 
Niles, 11/i'nois 60714 U.S.A. 

Printed in U.S.A. ©1994 W.W. Grainger, Inc. 94/0069 85469 

Dayton Fractional 
HP Motors 

Motor Installation and 
Maintenance Information 
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Initial Inspection and Handling 

(~ 

\ .. __ ) 

•After opening carton, look for concealed damage. If concealed damage is found, 
immediately file claim with carrier. 

• Check the nameplate to verify that data conforms to specification of motor ordered. 

A DANGER High voltage and moving parts around motors 
and motor driven equipment can cause serious 

or fatal injuries. Always disconnect power source before working on 
a motor or its connected load. Installation must conform to all OSHA 
requirements, the National Electrical Code (NEC) and all local codes. 

Electrical - Motor must be securely and adequately grounded by wiring with 
a grounded metallic conduit, or other grounding method approved by the NEC 
and local codes. 

Insulate all connections carefully to prevent grounding or short circuits. Reinstall all 
conduit and terminal box covers. Do not force connections into the conduit box. 

Thermal Protection - Use thermally protected motors or a motor starter 
incorporating thermal overload protection wherever required by safety regulations 
(including NEC) or Underwriters Laboratories (UL) Standards; or where overloading, 
jamming or other abnormal operating conditions may occur. Under low tempera
ture conditions, manual reset protectors may reset automatically, causing motor to 
start unexpectedly. Always disconnect power before working on equipment. 

Mechanical - Guard all moving parts. Remove the shaft key before running 
the motor without a connected load. Be careful when touching the exterior of an 
operating motor! Motor may be hot enough to be painful or cause injury. This 
condition is normal for most motors when operated at rated load and voltage. 
Do not use the motor in a hazardous location as defined by Article 500 of the 
National Electrical Code (NEC). 

Storage - Motor should be stored indoors in a clean, dry location. 

Location 
• Open, Dripproof Motor - Clean dry locations with access to an adequate 

supply of cooling air. 

• Totally Enclosed Motor - Harsher environments where damp and dirty 
conditions may exist. Totally enclosed motors are not water-proof. 

• Use only UL listed Hazardous Location motors for service in Hazardous 
Locations as defined in Article 500 of the NEC. 

• Temperature around the motor should not exceed 104°F (40°C). Minimum 
temperature is -20°F (-29°C). 

• If the motor nameplate indicates "Air-Over, Cont. A.O.," etc., the motor must 
be mounted in the air stream of an air moving device. 

CAUTION: Not for fans in unattended areas. Refer to below for proper 
thermal protection, and other motor selection information. 

UL 507 STANDARD- FANS FOR USE IN UNATTENDED AREAS (PARAGRAPHS 
125 & 126) . 
Any motor used in a fan product, such as bathroom exhaust fans, wall-insert fans, 
ceiling-insert fans, attic exhaust fans, whole house fans and duct fans, etc., which 
are built into or within the building structure and which are likely to operate 
unattended or in situations in which the operator may not detect a locked rotor 
/,-t-.!1,-,ri' ,-.-,,...,fr,.-\ ,-,...,,...,,..,t;+;,...,n ,.........,,,-t 1,.,-,,,,-, ..-,;+l,,__...,, ,~·""''',I,·-• , ,I 

thermal cut-off (one-shot) device. Rangehoods, circulating fans, pedestal fans and 
ceiling suspended fans are not included. Agricultural fans are included, if they 
are built into the building structure and are likely to operate unattended or in 
situations in which the person operating the fan may not detect a locked rotor 
(stalled motor) condition. 

Power Source 
• Voltage, frequency and phase of the power supply must correspond to that 

shown on the motor nameplate. Low voltage can reduce performance and 
cause overheating. 

• On three-phase power, voltages on all three lines should be balanced within 
1 %. Unbalanced voltages cause motor overheating and poor performance. 

Motor Control Devices 
• Use of a suitable motor starting device is advisable and usually required by 

local electrical codes. 

• Power supply must have fuses or circuit breakers to provide short circuit 
protection for the motor and controller. 

• Where a motor starter is used, follow the control manufacturer's recommend
ations on heater selection or setting. If an existing controller is to be used with 
a replacement motor, new heaters may be required. 

• Any switching device used to control motor must have a horsepower rating 
equal to or greater than the motor. 

• An electronic adjustable speed control must not be used unless the motor has 
been specifically designed for such applications. 

Motor Mounting 
Motor must be securely fastened to prevent vibration and minimize noise. 
For secure mounting use high-quality bolts of the largest possible diameter. 

Where possible, sleeve bearing motors should be mounted with oil ports up 
and accessible. 

Belt-drive sheaves must be in-line. Use a straight edge to check. Do not 
overtighten belts. 

Direct-coupled installations require a careful check of shaft and coupling 
alignment. Shim motor base as necessary. Do not depend on a flexible coupling 
to compensate for misalignment. 

Table A - Minimum Wire Sizes for Three-Phase Motors 
Motor 25 to 50 Feet---- 100 Feet------ 150 to 200 Feet-----
HP 200V 230V 460V 200V 230V 460V 200V 230V 460V 

1/8 14(18)* 14(18)* 14(18)* 14(18)* 14(18)* 14(18)* 14(16)• 14(16)• 14(18)• 
1/6 14(18)• 14(18)• 14(18)• 14(18)• 14(18)• 14(18)• 14 14(16)• 14(18)• 
1/4 14(18)* 14(18)" 14(18)• 14(16)• 14(18)* 14(18)• 14 14 14(18)• 
1/3 14(18)• 14(18)• 14(18)• 14(16)' 14(16)• 14(18)• 12 14 14(18)• 
1/2 14(16)• 14(18)• 14(18)• 12 14(16)• 14(18)' 10 12 14(18)• 
3/4 14(16)• 14(16)• 14(18)* 12 14 14(18)• 10 10 14(16)• 
1 14 14(16)• 14(18)' 12 q 14(18)• 8 10 14(16)• 
1½ 12 14 14(18)' 10 10 14(16)' 6 8 14 
2 12 12 14(18)' 8 10 14(16)* 6 6 12 
3 10 12 14(18)' 6 8 14 4 6 12 

Note: NEC Ariide 310-5 Minimum conductor size for General Wiring at 115-
111n,1Ar ;-... r,1 1 ,1 /1\fllr 
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Troubleshooting 
This chart suggests common answers to electric motor problems. The information 
is not all-inclusive and does not necessarily apply in all cases. When unusual 
operating conditions, repetitive failures, or other problems occur, consult an 
electric motor service firm for assistance. · 

Trouble Cause(s) What to do 

Motor fails Blown fuses. Replace with time-delay 
to start. fuses. Check for grounded 

winding. 

Tight shaft. Occasionally during shipment 
a sleeve bearing motor may 
be received with a shaft 
which does not rotate freely. 
It may be necessary to strike 
the motor, at the shell/end-
shield rabbet, with a rawhide 
or plastic mallet to align 
the bearings. 

Voltage too low at motor Consult local power 
terminals due to line drop. company. Increase wire size 

(refer to Tables A & B). 
Check for poor connections. 

Overload in motor starter Check and reset overload 
tripped. relay in starter. Check heater 

rating against motor 
nameplate current rating. 

Overload (internal thermal Check motor load. If motor 
protector) tripped. has an automatic or manual 

reset thermal protector, 
check if tripped. 

Improper line connections. Check connections against 
diagram supplied with motor. 

Motor may be overloaded. Reduce load or increase 
motor size. 

Defective motor or starter. Repair or replace. 

Not applied properly. Consult motor service 
firm for proper type. Use 
larger motor . 

Motor does not Voltage too low at motor Increase wire size (refer 
come up to speed terminals. to Tables A & B). Check for 
or takes too long poor connections. Check for 
to accelerate. voltage unbalance (3-phase). 

Starting load too high. Check load motor is carrying 
at start. 

Excess loading; tight belts. Reduce load; increase motor 
size. Adjust belts. 

Defective motor. Repair or replace. 

Inadequate starting torque. 
Hinh inPrti;i ln;irl 

Replace with larger motor. 

\ 
~ .... / 

Troubleshooting (continued) 

Trouble Cause(s) What to do 

Motor stalls during Overloaded motor. Reduce load or increase 
operation. motor size. 

Low motor voltage. Verify that nameplate 
voltage is maintained. 

-
Motor vibrates or Motor shaft misaligned. Realign. 
is excessively noisy. Three-phase motor running Check for open circuit, 

single phase. blown fuses or unbalanced 
voltages. 

High or unbalanced Check wiring connections. 
voltages. Consult local power 

company. 

Worn, damaged, dirty or Repair or replace motor; 
overloaded bearings. check loading and 

alignment. 

Defective winding. Bent or Repair or replace. 
bowed shaft. 

Loose sheave or misaligned Tighten setscrew(s); 
coupling. realign coupling. 

Motor overheats Overloaded. Reduce load; increase motor 
while running size; belts may be too tight. 
under load. Dirt blocking ventilation Clean motor. 

openings. 

If three-phase, one phase Check lines for open phase. 
may be open. Check voltage with motor 

disconnected, one fuse may 
be blown. 

Unbalanced supply voltage. Check for faulty connections. 
Voltage on all three lines 
should be balanced within 
1 %. Excessive single 
phase loads. 

Faulty connection. Clean, tighten, or replace. 

High or low voltage. Check voltage at motor, 
should not be more than 
10% above or below rated. 

Defective motor. Repair or replace. 
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Connecting Power to Motor 
To connect motor for proper voltage and rotation, refer to the connection 
diagram on the nameplate or inside the terminal/conduit box. 

Table B - Minimum Wire Sizes for Single-Phase Motors 

Motor 2S Feet 50 Feet 100 Feet 150 Feet 200 Feet 

(~ 

-~_j 

HP 115V 230V 115V 230V 115V 230V 115V 230V 115V 230V 

1/8 14(18)* 14(18)* 14 14(18)* 12 14(18)* 10 14(16)* 8 14 
1/6 14(16)* 14(18)* 12 14(18)* 10 14(16)* 6 14 6 12 
1/4 14 14(18)* 10 14(16)* 8 14 6 12 4 10 
1/3 14 14(18)* 10 14(16)* 8 14 6 12 4 10 
1/2 12 14(18)* 8 14 6 12 4 10 3 8 
3/4 10 14(16)* 6 12 4 10 2 8 1 6 
1 10 14(16)* 6 12 4 10 2 8 1 6 
1½ 8 14 6 12 3 8 1 6 1/0 6 
2 8 14 4 10 2 8 1/0 6 2/0 4 
3 6 12 3 8 1/0 6 2/0 4 4/0 3 

Note: 

• NEC Article 310-5 - Minimum conductor size for general wiring at 115-440VAC 
is No. 14AWG. 

• Above wire sizes based on approximate 5% voltage drop during starting; copper 
conductors; and 75°C type THHW, THW, THWN, RH, RHW insulation, etc. For 
aluminum wire, increase two wire size steps minimum. See NEC Article 310 for 
ampacities of aluminum conductors. 

•Type S, SO, SJ, SJO, etc. flexible cable wire sizes. See NEC Article 400 for 
ampacity. 

[A WARN I NG J All aspects of the installation must conform to 
_________ .. __ the requirements of the NEC, including Article 

430 (Motor Circuits and Controllers), and all local codes. Wherever possible, 
each motor should be powered from a separate circuit of adequate capacity to 
keep voltage drop to a minimum during starting and running. Increase wire size 
where motor is located a distance from the power source. Wire size must be 
adequate to minimize voltage drop during starting and running. Refer to Tables A 
and B for suggested wire sizes. Distances shown are one-way between source and 
motor. Portable cords, if used, should be as short as possible to minimize voltage 
drop. Long or inadequately sized cords, especially on hard starting loads, can cause 
motor failure. All electrical connections in ;,esystem must be secure to prevent 
voltage drop and localized heating. 

• Determine direction of rotation before connecting driven equipment to 
prevent damage. 

•To prevent bearing damage, do not strike shaft with hammer or other tool. 

• If the motor has been damp or wet, then have motor serviced by a qualified 
motor repair shop before operating. 

Starting Motor 
Be sure motor is properly grounded. 

Connect motor to load and run briefly. Check for unusual noises and vibration 
(see Troubleshooting). Check motor current; it should be close to nameplate. 

Visually re-inspect the installation. Make sure that the guards and other protective 
devices are securely in place. All covers and gaskets must be re-installed to 
mini_mize the entry of dirt and moisture. 

A DANGER Before performing any maintenance, 
disconnect power and allow motor to come 

to a complete stop. Discharge capacitors, if any, for safety. 

Recommended Maintenance 
Remove dirt accumulations in and around vent openings, by vacuuming. Dirt 
accumulations can cause motor overheating and a fire hazard. Enclosed 
motors can be cleaned with an air jet; wear eye protection. 

Periodically inspect the installation. Check for dirt accumulations; unusual noises 
or vibration; overheating; worn or loose couplings, sheaves and belts; high motor 
current; poor wiring or overheated connections; loose mounting bolts or guards; 
and worn motor starter contacts. 

Exercise caution with solvents; some solvents may attack motor insulation, finish 
or bearing lubricants; some are highly flammable. If solvents are used, make sure 
area is well ventilated. 

Sleeve bearing motors require periodic reoiling. Follow reoiling instructions on 
the motor (See nameplate or terminal box cover). If instructions are not included, 
re-oil continuous duty units once a year, intermittent duty units every two years 
and occasional duty units every five years with 30 to 35 drops of SAE No. 20 
non-detergent or electric motor oil. Do not overlubricate. 

Dayton ball bearing motors are pre-lubricated at the factory and do not require 
relubrication. 

Order Replacement Parts By calling Toll Free 1-800-323-0620 

Please provide following information: 

• Model Number 
• Serial Number (if any) 
• P.irf f)(''",rnn1in11 ,111d N11rnhr,r ,1•. <,hnvm 1n f\1r!c, I;,,, 

Address parts correspondence to: 

Parts Company of America 
1657 Shermer Road 
Nnrthhroo~- 11 (;O()l)?.c,-;-i,;:, 
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OPERATING INSTRUCTIONS & PARTS MANUAL 

INTAKE GUARDS 

MODELS 60581 THAU 6D591 

FORM 5S3561 
05580 

0594/109NP 

READ CAREFULLY BEFCAE ATTEMPTING TO ASSEMBLE, INSTALL, OPERATE OR MAINTAIN THE PRODUCT 
DESCRIBED. PROTECT YOURSELF AND OTHERS BY OBSERVING ALL SAFETY INFORMATION. FAILURE TO 
COMPLY WITH INSTRUCTIONS COULD RESULT IN PERSONAL INJURY AND/OR PROPERTY DAMAGE! 
RETAIN INSTRUCTIONS FOR FUTURE REFERENCE. 

Description 
Dayton Intake Guards are to be used with Dayton 12" 
thru 30" direct-drive and 24" thru 60" belt-drive 
exhaust fans. These guards are strongly 
recommended for use on fans located in any area 
accessible to personnel or where there is a possibility 
of loose objects being drawn into the fan. All intake 
guards comply with· OSHA regulations. Each unit 
consists of four (4) side panels, perforated guard, and 
assembly hardware. All guards have a galvanized 
finish. 

Figure 1 - Overa·11 Dimensions 

Specifications 

FAN DAYTON DIMENSIONS GUARD SIDE 

SIZE STOCK NO. -- GRID PANEL 
MODEL A I 8 C SECTIONS GAGE 
6D581 12" 4C545* 16-1/8" 13 1-1/4" 1 20 
6D582 16 4C546* 20-1/8 13 1-1/4 1 20 
6D583 18 4C547* 22-1/8 13 1-1/4 1 20 
6D584 20 3C304* 24-1/8 14 1-1/4 1 20 

6D585 24 3C305* 3CC73 28-1/8 20 1-1/4 1 20 5C193 

6D586 30 3C378* 3CC7 4 34-1/8 20 1-1/4 1 20 
56194 

6D587 36 3CC75 3CC78 40-1/8 · . 27 2 2 20 3C606 3C705 

6D588 42 3CC76 3C607 46-1/8 30 2 2 20 3C706 

6D589 48 3CC77 3C608 54-1/4 32 2 2 18 3C707 

6D590 54 3C671 3C708 60-1/4 34 2 2 18 
6D591 60 3C609 3C709 66-1/4 37 2 2 18 

(*) Venturi frame listed. Contact Grainger for motors and blades. 

Copyright 1994, W.W. Grainger, Inc. 

TOTAL FREE 
AREA% 
OPENING 

85 
85 
85 
85 

85 

85 

85 

85 

85 

85 
85 

11325102 
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General Safety Information 

IA WARNING 
INTAKE GUARDS TO BE USED IN CONJUNCTION 
WITH EXHAUST FANS. CARE SHOULD BE TAKEN 
TO ENSURE THAT POWER SOURCE TO FAN IS 
LOCKED OFF BEFORE INTAKE GUARD IS 
INSTALLED SO THAT THE FAN CREATES NO 
HAZARD TO INSTALLER. 

IA CAUTION 
Intake guard complies with OSHA regulation. 
Make sure intake guard is securely in place before 
placing fan into operation. 

Installation 
INTAKE GUARD HOUSING FOR EXHAUST FANS 

IMPORTANT: FAN SHOULD BE SECURELY 
MOUNTED TO WALL PRIOR TO INSTALLATION OF 
INT AKE GUARD HOUSING. 

1. Bolt (4) side panels together with 1/4" dia; x 1/2" 
long bolts and lock nuts (supplied). Panel bolts 
should be hand tight only. 

2. Install center channel post with #1 O x 1/2" sheet 
metal screws (supplied) on sizes 36" or larger 
which have two piece guards. Post not required 
with 12" through 30" models which have a single 
grid. 

CENTER CHANNEL 
POST FOR FANS 36" 
OR LARGER WHICH 
HAVE 2 GUARDS 

FASTEN INTAKE 
GUARD TO FLANGES 
OF PANELS 

',,, 

BOLT SIDE PANELS TOGETHER 
OVERLAPPING THE SMALL 
FLANGES TO THE OUTSIDE 

Figure 2 - Illustration 

FASTEN MOUNTING 
ANGLES TO THE WALL 

3. Fasten guard to face with hinges and #1 O x 1/2" 
sheet metal screws (supplied)See Figure 3. 
Tighten side panel bolts. 

4. Fasten housing to wall or directly to fan frame; 
hardware not supplied. a) Use 1/4" x 2" masonry 
anchor for masonry walls. b) Use 1/4" x 2" lag 
screw if fastening to a frame wall. c) If fastening• 

directly to fan frame, which is already mounted on 
wall, use 1/4"-20 x 1/2" bolts and nuts. 

NOTE: On sizes 12" thru 30" the housing should be 
mounted with the hinges on the right-hand side panel. 
On sizes 36" and larger the "up" arrow on the channel 
post should be at top (See Figure 3). 

Figure 3 - Assembly of Hinges 

A CAUTION 
Maintenance 

Make certain that the power source is 
disconnected before attempting to service or 
disassemble any components! If the power 
disconnect is out of sight, lock it in open position 
and tag to prevent application of power. 

CLEANING 
Clean intake guard and housing of any accumulated 
dirt which would restrict air flow. 

-2-
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Figure 4 - Replacement Parts Illustration 

ORDER REPLACEMENT PARTS BY CALLING TOLL FREE 
1-800-323.()620 

Please provide the following infonnation: Address parts cormspondence to: 

• Model Number Parts Company of America 
• Serial Number (if any) 1657 Shenner Road 
• Part Descripnon and Number Northbrook., IL 60062-5362 

as shown in Parts LisL 

5--

Replacement Parts List 
REF. PART NO. FOR MODEL: 
NO. DESCRIPTION 6D581 6D582 6D583 6D584 6D585 

1 1/4-20x1/2" Bolt * * • * * 

2 1/4"-20 Locknut * * * * * 

3 Side oanel 90262001 90263001 90264001 90265001 90266001 
4 Channel support - - - - -
5 #1 Ox1/2 SM screw * * • * * 
6 Guard assembly 90289001 90290001 90291001 90292001 90293001 

(*) Standard hardware item, available locally. 

REF. PART NO. FOR MODEL: 
NO. DESCRIPTION 6D587 6D588 6D589 6D590 

1 1/4-20x1/2" Bolt * • • • 
2 1/4"-20 Locknut * * * * 

' 
3 Side oanel 90268001 90269001 90270001 90271001 
4 Channel support 90273001 90274001 90275001 90276001 
5 #10x1/2 SM screw * * * * 

6 Guard assembly 90295001 90296001 90297001 90298001 

(*) Standard hardware item, available locally. 

-3-

6D586 QTY. 

* 12 
* 12 

90267001 4 
- 1 
* 6 to 9 

90294001 1 

6D591 QTY. 

* 16 
* 16 

90272001 4 
- 1 
* 16 to 26 

90299001 2 
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LIMITED WARRANTY 

DAYTON ONE-YEAR LIMITED WARRANTY. Intake Guards, Models 60581 thru 60591, are 
warranted by Dayton Electric Mfg. Co. (Dayton) to the original user against defects in workmanship 
or materials under normal use for one year after date of purchase. Any part which is determined by 
Dayton to be defective in material or workmanship and returned to an authorized service location, 
as Dayton designates, shipping costs prepaid, will be, as the exclusive remedy, repaired or 
replaced at Dayton's option. For limited warranty claim procedures, see PROMPT DISPOSITION 
below. This limited warranty gives purchasers specific legal rights which vary from state to state. 
LIMITATION OF LIABILITY. To the extent allowable under applicable law, Dayton liability for 
consequential and incidental damages is expressly disclaimed. Dayton's liability in all events is 
limited to, and shall not exceed, the purchase price paid. 
WARRANTY DISCLAIMER. Dayton has made a diiigent effort to illustrate and describe the 
products in this literature accurately; however, such illustrations and descriptions are for the sole 
purpose of identification, and do not express or imply a warranty that the products are 
merchantable, or fit a particular purpose, or that the products will necessarily conform to the 
illustrations or descriptions. Except as provided below, no warranty or affirmation of fact, 
expressed, or implied, other than as stated in "LIMITED WARRANTY" above is made or authorized 
by Dayton. Certain aspects of disclaimers are not applicable to consumer products; e.g., (a) some 
states do not allow the exclusion or limitation of incidental or consequential damages, so the above 
limitation or exclusion may not apply to you; (b) also, some states do not allow limitations on how 
long an implied warranty lasts, consequently the above limitation may not apply to you; and (c) by 
law, during the period of this Limited Warranty, any implied warranties of merchantability or fitness 
for a particular purpose applicable to consumer products purchased by consumers, may not be 
excluded or otherwise disclaimed. 
PROMPT DISPOSITION. Dayton will make a good faith effort for prompt correction or other 
adjustment with respect to any product which proves to be defective within limited warranty. For 
any product believed to be defective within limited warranty, first write or call dealer from whom 
product was purchased. Dealer will give additional directions. If unable to resolve satisfactorily, 
write Dayton at address below, giving dealer's name, address, date and number of dealer's invoice, 
and describing the nature of the defect. Title and risk of loss pass to buyer on delivery to common 
carrier. If product was damaged in transit to you, file claim with carrier. 

Manufactured for Dayton Electric Mfg. Co., 5959 W. Howard St., Niles, IL 60714 U.S.A. 

Printed in U.S.A. 
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INSTALLATION INSTRUCTIONS & PARTS MANUAL 

MOTORIZED DAMPERS . 
MODELS 4C560, 4C561 & 3C315 

FORM 
553106 
01280 

READ ALL INSTRUCTIONS CAREFULY BEFORE ATTEMPTING TO INSTALL YOUR DAYTON MOTORIZED 
DAMPER! · 
RETAIN INSTRUCTIONS FOR FUTURE REFERENCE. 

Description 
Dayton heavy-duty dampers are constructed of extruded 
aluminum frame and vanes. Dampers can be mounted 
~orizontally or vertically. For intake or exhaust applica• 
''.ems. Tie rod linkage is attached to vanJs on !an side. 
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Figure 1 - Dimensions 

WIDTH 

112\ i--i 3! 
-
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REAR VIEW 
(CLOSED) 

u -·-

FAN 
DIA. 

16" 

20· 

24" 

STOCK 
NUMBER 

4C560 

4C561 

3C315 

Dimensions 

VOLTAGE 

115V, 60 Hz 

220V, 60 Hz 

115V. 60 Hz 

220V, 60 Hz I 
115V,60Hz 

220V,60 Hz 

TIE ROD 

TIE ROD 
CLIP 

A-SQ. B-SQ. 

19 161/z 

19 161/z 

2:l 20¾ 
23 20 1/2 

27 241/z 

27 241/z 

AIRFLOW .i 
-- Jllll --

LINK •• ../ l)jJ tl 

OPENING 
c-sQ. REQUIRED 

16 17 

16 17 

20 21 

20 21 

24 25 

24 25 

MOlOR r 0~~ I : 

CLOSED lo 0 

j SECTION 
I (CLOSED) 
! 

POSITION -. j" 0 

OPEN . l;_____.!,,-~j~~ 

POSITION -- ·. ! We 'I - . -- 613/11· ___, t ! 
'-· . Bl/, ------: 

I 

Specifications 
MOTOR(*) UNIT DIMENSIONS (+) 

POWER SUPPLY RUNNING LEAD 
MODEL REQUIRED AMPS TORQUE LENGTH H w D 
4C560 120V, 60 Hz 0.26 35 Inch-lbs. 6" 61/e" 31/:i" 2¼" 
4C561 120V, cu Hz 0.26 35 Inch-lbs. 6 61/a 3112 2¼ 
3C315 120V, 60 Hz 0.26 35 Inch-lbs.' 6 61/e 31_1:? 2¼ 

4C560 240V, 60 Hz 0.15 35 Inch-lbs. 6 61/e 3112 2¼ 
4C561 240V, 60 Hz 0.15 35 Inch-lbs. 6 61/e 3½ 2¼ 
3C315 240V, 60 Hz 0.15 35 Inch-lbs. 6 61/e 3½ 2¼ 

(*) Motor is single-phase continuous dut'/ with a 40°C. (104°F) maximum ambient temperature. 
(+) See Figure 1 for Operating Dimensions. . 
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General Safety Information 
1. Follow all local electrical and safety code'S, as well as 

the National Electrical Code (NEC) nnd the (Jccupa
lional Safety and Healll1 Act (OSHA). 

2. Motor must be securely and adequately grounded. 
This can be accomplished by wiring with a 
grounded. metal-clad raceway system, by using a 
separate ground wire connected to the bare metal of 
the motor frame, or other suitable mea,,s. 

3. Always disconnect power source before worki'lg on 
or near a maier or its connected load. If the power 
disconnect poinl is out-of-sight, lock it in the open 
posilion and lag to prevent unexpected appiication 
of power. 

4. Protect the power cable from corning in contact with 
sharp objects. 

5. Do not kink r'Jwer C3ble and never allow the cnble to 
come in contact -.,.:ith qil, grease, hot surfaces, or 
chemicals. 

6. Mc1ke cert:=iin thaUt1e power source conforms to the 
requirements of your equipment. 

/nr;tallation 
1. Cut opening re.quired for correct damper size. Do not 

force damper inlu -:rening. Damper must operate 
freely. 

2. Following General Safety lnforn:iation an~l Wiring 

LIMITED WARRANTY 
0Al' r(IN ONE"("" l"flrfO WARR4N1V 0.ttt·"' ,notttt•tftl d.tm,._,,.t l,l(IIMIJ 4C~,,.,., •C~' 
J("/lr~ .I JC.C•II .,.,. .. a.,,1,wP(I 0.. 0,hff" fWf1,t Af'O r.'o tO.tt"CW',ftt 1¥ o,,q,nM u,r- 1q,1,n,, tt#'IHtl 
•II"""'·-·"•"·•~,., fl.t'"""'· un,fff' 'IC"I""~ "'' ,,.., ,m,. .... , ,,,,., OAfr OfOU'C'/t,Uf' "'"" OA" "'"''" 
•C ,, ... ,, .. 11,., ... a f't\ £1••'·"' l(l '7f ('l,.lf!f ''"" rt""..,,., ... , <t• ,w,,•m.tntn,p '""'''"'"'"IC • ., IVf"C''•lfO 
'"'•,Cf'"'="''"" At C,,-to,t a,,,9n,ur t ttt-CD'"O crur~ P'fPlld "'"' N ,, lllto f' ■ rtus,.., 'f"'f0t 
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Figure 2 - Wiring Diagram - 120 Volt 
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Figure 3 -- Wiring Diagram - 240 Volt 
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Figure 4 - RepJ!lcement Parts Illustration 

Replacement' Parts List 

REF. PART 
NO. OESCr!IPTION NO. QTY. 

1 60 Hz Motor, 120/240 UL193050 1 

2 Motor crankarm 72SK006D 1 

3 Swivel ball joints DC120TFN 2 

4 Connecting rods, 
1 5/16 X 18" 5161 

..,. 
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INSTALLATION INSTRUCTIONS 

SWIVEL BRACKET KITS 

MODELS 2E641, 2E642 AND 2E643 (--) 

() 

( \ 
\_____; 

FOR HORIZONTAL AIR DELIVERY HEATERS 
FORM 5S2259 

05835 
0392/078/SM 

READ CAREFULLY BEFORE ATTEMPTING TO ASSEMBLE, INSTALL, OPERATE OR MAINTAIN THE PRODUCT 
DESCRIBED. PROTECT YOURSELF AND OTHERS BY OBSERVING ALL SAFETY INFORMATION. FAILURE TO 
COMPLY WITH INSTRUCTIONS COULD RESULT IN PERSONAL INJURY AND/OR PROPERTY DAMAGE! 
RETAIN INSTRUCTIONS FOR FUTURE REFERENCE. 

CEILING MOUNT 

Description 
These bracket kits are mounting accessories for 
Dayton electric unit heaters. All models will suspend 
a unit heater from either.the wall or the ceiling, as 
shown in Figures 1 and 2. These bracket kits are to 
be used with heaters mounted for horizontal air dis
charge o_nly. 

Unpacking 
Prior to beginning assembly, check for any missing, 
loose or damaged parts. This kit consists of: 

Hanger base "A" 1 Locknut "E" 4 
Hanger bracket "B" 1 Lockwashers "H" 4 
Hex bolts "C" 1 

Captive bolt "D" (permanently attached to 1 
hanaer base "A"\ 

Model 2E641 

9634 

Specifications 
Use with 3.3 & 5 KW Units 
(2E635-640, 2E669-670, 
2E805 & 2E806) 

Model 2E642 . . . . . . . . . . Use with 7.5-20 KW Units 
(3E341-351) 

Model 2E643 . . . . . . . . . . Use with 30 & 50 KW Units 
(3E352-357) 

General Safety Instructions 
The mounting structure and anchoring provisions 
must be of sufficient strength to support the com
bined weight of the heater and mounting bracket. 
The heater must be mo unfed with the bottom of the 
heater a minimum of 7 ft. from the finished floor 
(OSHA requirement). Maintain minimum clearances 
from walls and ceiling as shown in Table 1. Do not 
obstruct air flow to or from the heater. Install ac
cessories (following their instructions) prior to 
mounting the heater. 

A WARNING A 
THESE BRACKET KITS ARE FOR USE ONLY WITH 
THE HEATER MODELS SPECIFIED. ANY OTHER 
USE VOIDS THE WARRANTY AND MAY CREATE 
UNSAFE CONDITIONS. 

Installation 
HEATER SURFACE NEAREST TO 

FLOOR I CEILiNG I WALLS 
7 ft I 12" I 12" 

Table 1 - Minimum Heater Mounting Distances 

1. Swivel hanger brackets may be used to suspend 
unit heaters from either the wall (Fig. 1) or the 
ceiling (Fig. 2). 

2. Attach hanger base "A" to top of heater with the 
four 5/16-18 hex bolts "C" and lockwashers "H". 

3. Attach main hanger bracket "B" to wall or ceiling 
in desired location using suitable fasteners. Ob
serve minimum mounting distances in Table 1. 

4. Mount heater by inserting captive bolt "D" through 
hole in main hanger bracket. Attach locknut "E," 
tightening until nearly snug. 

5. Position heater for desired air discharge direction, 
tighten locknut. 

NOTE: For ceiling mounting, it is necessary to put a 
5/16" thickness of washers under castle nut on captive 
bolt. 

Tools required: 1/2" box-end wrench 
1-1 /16" box-end wrench 
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FORM 5S2259 MODELS 2E641, 2E642 AND 2E643 

05835 

LIMITED WARRANTY 

DAYTON ONE-YEAR LIMITED WARRANTY. Swivel bracket kits. Models 2E641, 2E642 & 2E643, are war
ranted by Dayton Electric Mfg. Co. (Dayton) to the original user against defects in workmanship or materials 
under normal use for one year after date of purchase. Any part which is determined by Dayton to be defec
tive in material or workmanship and returned to an authorized service location, as Dayton designates, ship
ping costs prepaid, will be, as the exclusive remedy, repaired or replaced at Dayton's option. For limited 
warranty claim procedures, see PROMPT DISPOSITION below. This limited warranty gives purchasers 
specific legal rights which vary from state to state. 

LIMITATION OF LIABILITY. To the extent allowable under applicable law, Dayton's liability for consequential 
and incidental damages is expressly disclaimed. Dayton's liability in all events is limited to, and shall not 
exceed, the purchase price paid. · 

WARRANTY DISCLAIMER. Dayton has made a diligent effort to illustrate and describe the products in 
this literature accurately; however, such illustrations and descriptions are for the sole purpose of identifi
cation, and do not express or imply a warranty that the products are merchantable, or fit for a particular 
purpose, or that the products will necessarily conform to the illustrations or descriptions. 

Except as provided below, no warranty or affirmation of fact, expressed or implied, other than as stated 
in "LIMITED WARRANTY" above is made or authorized by Dayton. 

PRODUCT SUITABILITY. Many states and localities have codes and regulations governing sales, con
struction, installation, and/or use of products for certain purposes, which may vary from those in neigh
boring areas. While Dayton attempts to assure that its products comply with such codes, it cannot guar
antee compliance, and cannot be responsible for how the product is installed or used. Before purchase 
and use of a product, please review the product application, and national and local codes and regulations, 
and be sure that the product, installation, and use will comply with them. 

Certain aspects of disclaimers are not applicable to consumer products; e.g., (a) some states do not allow 
the exclusion or limitation of incidental or consequential damages, so the above limitation or exclusion 
may not apply to you; (b) also, some states do not allow limitations on how long an implied warranty lasts, 
consequently the above limitation may not apply to you; and (c) by law, during the period of this Limited 
Warranty, any implied warranties of merchantability or fitness for a particular purpose applicable to con
sumer products purchased by consumers, may not be excluded or otherwise disclaimed. 

PROMPT DISPOSITION. Dayton will make a good faith effort for prompt correction or other adjustment 
with respect to any product which proves to be defective within limited warranty. For any product believed 
to be defective within limited warranty, first write or call dealer from whom product was purchased. Dealer 
will give additional directions. If unable to resolve satisfactorily, write to Dayton at address below, giving 
dealer's name, address, date and number of dealer's invoice, and describing the nature of the defect. Title 
and risk of loss pass to buyer on delivery to common carrier. If product was damaged in transit to you, 
file claim with carrier. 

Manufactured for Dayton Electric Mfg. Co., 5959 W. Howard St., Chicago, IL 60648 
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TEEL 
WATER 
SYSTEMS 

INSTALLATION INSTRUCTIONS 

TORQUE ARRESTOR 
MODEL 2P029A 

DAYTON ELECTRIC MANUFACTURING CO. CHICAGO 60648 

FORM 

5S2300 
02434 

READ INSTRUCTIONS CAREFULLY BEFORE ATTEMPTING TO INSTALL THE TEEL TORQUE 
ARRESTOR! 
RETAIN INSTRUCTIONS FOR FUTURE REFERENCE. 

Description 
The Teel torque arrestor snubs starting torque of 
pump and prevents whipping of drop pipe and 
damage to power cable. Torque arrestor also holds 
pump centered. Arrestor insures a snug fit in all well 
casings from 4"-8" I.D. Two stainless steel clamps 
included. 

Specifications 

B . t t· t . 
1 

Pure, non-toxic as1c cons rue 10n ma ena ...... rubber 

Clamps .......................... Stainless steel 
Weight .................................... 4 lbs. 

Installation 
1. After splicing pump cable and attaching drop 

pip'e, attach torque arrestor above pump, as close 
to pump as possible. 

2. Torque arrestor must now be adjusted to casing 
size. Proceed as follows: 
a. Tighten bottom clamp securely. 
b. Push down on top of torque arrestor, leaving 

approximately 1 / 4" clearance on either side of 
inner diameter of well casing. Not enough 
clearance could cause torque arrestor to snag 
inside of the well casing. 

c. When torque arrestor is properly adjusted, 
tighten top clamp securely. 

3. Run pumpwireoverbottomclamp inside of torque 
arrestor and out over top clamp. 

LIMITED WARRANTY 
DAYTON ONE·YEAR LIMITED WARRANTY. Teel torque arrestor, Model 2P029A, is warranted by Dayton Electric Mfg. Co. (Dayton) to the original user against defects in 
workmanship or materials under normal use for one year after date of purchase. Any part which is determined by Dayton to be defective in material or workmanship and 
returned to an authorized service location, as Dayton designates, shipping costs prepaid, will be, as the exclusive remedy. repaired or replaced at Dayton's option. For 
limited warranty claim procedures, see PROMPT DISPOSITION below. This limited warranty gives purchasers specific legal rights which vary, from state to state. · 
LIM/TAT/ON OF LIABILITY. To the extent allowable under applicable law, Dayton's liability for consequential and incidental damages is expressly disclaimed. Dayton's · 
liability in all events is limited to, and shall not exceed, the purchase price paid. 
WARRANTY DISCLAIMER. Dayton has made a diligent effort to illustrate and describe the product in this literature accurately; however. such illustrations and 
descriptions are for the sole purpose of identification, and do not express or imply a warranty that the product is merchantable, or fits a particular purpose, or that the 
product will necessarily conform to the illustrations or descriptions. 
Except as provided below, no warranty or affirmation of fact, expressed or implied, other than as stated in "LIMITED WARRANTY" above Is made or authorized by 
Dayton. 
PRODUCT SUITABILITY. Many states and localities have codes and regulations governing sales, construction, installation, and/or use.Qt products tor certain 
purposes, which may vary from those in neighboring areas. While Dayton attempts to assure that its products comply with such codes, it cannot guarantee compliance, 
and cannot be responsible for how the product is installed or used. Before purchase and use of a product, please review the product application, and national and local 
codes and regulations. and be sure that the product, installation, and use will comply with them. 
Certain aspects of disclaimers are not applicable to consumer products; e.g., (a) some states do not allow the exclusion or /imitation of incidental or consequential 
damages, so the above limitation or exclusion may not apply to you; (b) also, some states do not allow limitations on how long an implied warrantr, lasts, consequently 
the above limitation may not apply to you; and (c) by law, during the period of this Limited Warranty. any implied warranties of merchantability or f tness for a particular 
purpose applicable to consumer products purchased by consumers, may not be excluded or otherwise disclaimed. 
PROMPT DISPOSITION. Dayton will make a good faith effort for prompt correction or other adjustment with respect to any product which proves to be defective within 
limited warranty. For any product believed to be defective within limited warranty, first write or call dealer from whom product was purchased. Dealer will give additional 
directions. If unable to resolve satisfactorlly, write to Dayton at address below, giving dealer's name, address, date and number of dealer's invoice, and describing the 
nature of the defect. Title and risk of loss pass to buyer on delivery to common carrier. If product was damaged in transit to you, file claim with carrier. 

Dayton Electric Mfg. Co., 5959 W. Howard St., Chicago, IL 60648 
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Type: 
Epoxy/ Amine Modified Polyamide 

Description: 
Du Pont 25P is a two package (1 :1 mix), 
high solids, high build, voe Conforming 
(2.2 lbs./gal), multi-use epoxy mastic coating. 
It provides outstanding application properties 
- no induction time, long pot life, can be 
applied in hot or cold weather, faster dry 
times, excellent film build on both flat sur
faces and edges, goes over hand-cleaned 
rusty surfaces, can be applied over damp ~ 

surfaces, most other coatings, and can be 
top-coated with a wide range of coatings. 
Its performance and durability are excellent 
under most conditions and environments. 

Suggested Uses: 
25P is a multi-use product suitable for 
application in a variety of situations. 

• As a single coat in non-corrosive interior 
environments (5-8 mils DFT). 

• As a single coat in corrosive interior 
environments (10-12 mils OFT). 

• As a primer in 2 or 3 coat systems 
(3-8 mils DFT). 

• As an intermediate or mid-coat in a 
3 coat system ( 4-6 mils DFT). 

• Provides excellent durability and adhesion 
over steel, galvanized steel, masonry
concrete, and wood. 

Recommended For Immersion Service: 
25P is recommended for immersion service 
in near neutral, fresh, or salt water exposures. 
It is not recommended for use with potable 
water. It may be used for fire water towers, 
ballast tanks, clarifiers, waste water treatment 
plants, offshore structures, pier pilings and 
supports, and other areas where a high level 
of water resistance is required. 

Compatibility With Other Coatings: 
• 25P is highly compatible with most 

generic types of coatings. 
• It can be applied over most coatings in 

sound condition; if in doubt, apply a test 
patch before painting. 

Color Change/Chalking 
Du Pont 25P is primarily designed for 
corrosion protection. If gloss, color 
retention, and color stability are important, 
Du Pont25P should be topcoated 'Nith Cort~ 
26P, lmron® 326 or 333, or Du Pont SOP. 

. Resistance: 
Acids: Very good 
Alkalis: Excellent 
Humidity: Excellent 

Solvents: Excellent 
Abrasion: Excellent 
Weather: Very good 

Salts: Excellent 
Ammonia: Excellent 

(Will chalk on 
exterior exposure) 

Maximum Service Temperature: 
200°F ( 93°C) in continuous service 
300°F (148°C) in intermittent heat 

Volume Solids (Mixed): 
70%Avg. 

Weight Solids (Mixed): 
82%Avg. 

Weight Per Gallon (Mixed): 
11.8 Lb. Avg. 5.4 Kg. Avg. 

Suggested Film Build (OFT): 
- Single Coat - 5-8 mils in non-corrosive 

environment 
10-12 mils in corrosive 
environment and 
immersion service 

- Primer - 3-8 mils 
- Mid Coat - 4-6 mils 

Coverage Per Gallon: 
1122 Ft2 @1 mil DFT 
224 Ft2 @ 5 mils DFl" 
112 Ft2 @ 10 mils DFT 

Gloss: 
Satin Finish 

Colors: 
Standard - White, Cirrus Gray, Shale Gray, 

Clay Tan, Red Oxide, 
Aluminum 

Custom Color - See Color Spectrum 
Color Wheel 

/,JI technical &CMce, raccmmenclalions and S9Nices are rendenld ll'f the Seller gratis. They n ~ on 
lechnical dala which lhe Selle/ beliews ID be reliable, and are ln1ended for use ll'f persons hlMng skill and 
know-howatlheirowndiscretionandrisk.Sellerassumesnoresponsibilityforresul1Bobluledordamages 
incurred from their use ll'f Bu-,,,r in whole or in part. Such recommendations, technical advice or serllices 
are not to be taken as a license !Dope rate under or intended to suggest infringement ol any existing patent 
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DU PONT MAINTENANCE FINISHES 
High Performance Coatings 

Flash Point (Tag Closed Cup): 
25P Bases > 100°F 
VF-525 < 73°F 

Surface Preparation: 
For atmospheric service an SSPC-SP-6 
(Commercial) is preferred for optimal perfor
mance. If not possible or practical, then hand 
tool clean to an SSPC-SP-2 or power tool 
clean to an SSPC-SP-3. For immersion serv
ice a SSPC-SP-5 is required. 

Activator: 
Add 1 part VF-525 Activator to 1 part 
25P Base. Mix until thoroughly blended. 
You may begin painting immediately - there 
is no induction time. 

Pot Life: 
8 hours at 70°F-90°F when reduced 15% 
by volume with Y-32035 or RTOO1 P thinner. 

Shelf Life: 
12 Months Minimum 

Reduction: 
2-5% of Y-32035 is required under normal 
conditions. For maximum pot life, reduce 
15% by volume with Y-32035 or RTOO1P. 
Use T-8054 thinner in hot or windy conditions 
for spray application. Reduce 10-15% with 
RTOO1 P thinner when applying by roller or 
brush in hot or windy conditions. 
If more than 25% reduction is required, con
sult your local Du Pont reoresentative. 

Application Thinners: 
Normal Conditions - Y-32035 ,,,.-
Hot or Windy Conditions - T-8054 (spray) 
Hot or Windy Conditions - RT00.1 P (roll or 

brush). 

Clean Up Thinners: 
T-8054 or MEK 

Packaging: 
1 & 5 Gallon Containers 

Shipping Weight (lbs.): 
BASE ACTIVATOR 

1 Gallon Container 
5 Gallon Container 

14 
68 

11 
55 

Application Conditions: 
Do not apply if material, substrate, or ambient 
temperature is below 35°F (2°C) or above 
100°F ( 43°C). 

Dry Times (Hours): 
@ 5 mils OFT 50% R.H. 

50°F 70°F 90°F 
(1QOC) (21°C) (32°C) 

To Touch 3-4 2-3 1-2 
To Handle 8 4 2 
To Recoat 5 3 2 
Full Cure 14 Days ?Days 4Days 

Application Equipment: 
Apply by brush, roll, or spray. 
ROLL:¼"-½" lambs wool or synthetic roll 
cover such as One Coater. Keep roll wet. Roll 
in one direction, rewet, then cross roll. 

Air Spray: 
Binks DeVilbiss Graco 

Spray Gun: #18or JGA502or 800or 
#62 MBC510 900 

Fluid 
Nozzle: 66or67 EorD 04or086 
Air Cap: 66or 704,765 02, 03or 

67PB or78 952 

Airless Spray: 
Pump: Capability to produce 3000 psi 

( e.g. Grace Bulldog, EH333 or GM5000) 
High Pressure Filter: 60 mesh 
Fluid Hose: 3/e" x 150' max. 
Note: If more than 100', use45:1 King 

and to ½" x 100' plus 3/a" x 50' 
Air1ess Gun: Grace 207945, 208663, 220-954 

or220-730 
Tips: .015"-.027" 
Minimum pressure to avoid fingering: 

2000psi 

Additional Comments: 
1. voe= 2.2 lbs./gal. (avg.) 
2. Custom Color Bases are short filled to 

allow for colorant addition. 
1LB25P - Light Base (124 oz./gal.) 
2MB25P - Medium Base (120 oz./gal.) 
3DB25P - Deep Base (116 oz./gal.) 
4NB25P - Neutral Base (112 oz.jgal.) 

3. Consult the Material Safety Data Sheet 
prior to use. 

All tec:hnical advice, recommendalions and seMCeS we rendeN!d by the Seller gratis. They are based on 
leehnieal dala whiCh the Seller belMMIS to be reliable, andate inlencled for use by per.ions having skill and 
know-how al their own discretion and risk. Seller assumes no responsibility for results cblained 0( damages 
incurred lrcm their use by Buyer in whole 0( in part Such recommendalions. tedmical ar:Mce 0( sell/ices 
are not 10 be taken as a license to operate under or intended 10 suggest infringement cl any existing patent. 

H-00408 Printed in U.S.A. 10,91 



FILTRATION SYSTEMS 

FILTER BAG HOUSINGS AND FILTER BAGS 

( 
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Division of Mechanical Mfg. Corporation 
10304 NW 50th Street • Sunrise. FL 33351 USA . 
Tel: 305-572-2700 • Fax: 305-572-3401 
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Introduction and Backaround 

F:itratcn Systams is ;iad that you 
have seiec:sd cur ;:rcc:uc:s tor your 
li~uid fiitraticn requirements. Our 
prccu~s have the most advanced 
desit;n features to achieve excs!lent 
rssuits tor straining, filtering and liquid 
c:ariiicaticn ai:;:~iic:aticns. Ey 
famiiializing ycurss!f with this booklet, 
rr:csl :f your c;:..:esticns about this 
e,.., ,ic--nt w·1·11 °'"le "'ni::•uei-c,.; -••. ,,le. a. c. ...,v., •·---• 

Cur cesit;n inte~ra!es an over-the-top 
iniet and hin~ed c!csure which 
provides a 3E0 degree positive seal to 
eliminate bypass of unfiitersd liquid 
around tt:e filter bag. More 
impommtly, sines the filter bag is 
situated at the tcp of the overflow rim 

-
in tlie vessai. no contamination 
rsac:ies the downstream side. even 
c:unnc filter bac chances. - - -
Contamination coilec:ed in the fitter 
t:ac is then easier to cist:ose of - . 
withct.'t .c:eaning the vessel. 

NOTE; A filter bag that has been usad 
with a hazardcus liquid may contain 
residual amounrs of this matarial and 
shouid be handled with the same 
safeguards that would be usad in 
handling any hU=rdcus and/or toxic 
mareriais i.e .. gloves. respirators, 
protective eyewear. ate. Fiiter bags 
usad tor such applications should be 
dispcsed of in accardanca with 
federal. state or local laws and 
requirements . 

FEATURES 
Over-The-Top Inlet 

360 degree Hinged Closure with Lid Handle 

"O" Rings in Lid 
Investment Casting for Consistent Quality 

Lid Stop 

Taps for Gauges (Upstream & Downstream) . 

Vent Valve Tap 

Tap for Drain 
Glass Bead Blasting for Uniform Finish 

T-316 S/S Baskets with Longitudinal Taper 

OUR-VESSELS ACCOMMODATE STANDARD SIZE FILTER SAGS AS WELL AS HIGH 
EFFICIENCY ALTER BAGS AND CARTRIDGES MANUFACTURED BY EITHER 3M COMPANY 
OR PALL CORPORATION ANO OTHERS. 

-1-

....... . - .. ··-·---- ··---····· .. . .... 
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Product lde·ntification 

All produc:s aie stamped with a 
unique serial numcer anc can be 
identified by cur tac::r/. eelow are 
sampies of t~e pcssii:ie nameplates 
that are permanently affixed to the 
filter housings. 

NOTE; The remcvai cf the nameplate 
voids the prccr.:c: of any warramy and 
e!iminares fz.:rz;rs idsmificarion of the 
prodr.:c~. 

ASME CODE NAME?LATE 

l~HA.r-. a:i.MC "" ! 
U ct.:mnc er 

MECHAHIC.S.L WF'G. C:RP. 
SUNRISUU. 

SDi.t.L. NO._m,....., ____ , 
Tt.U BUII.T_...,,. __ n __ _ 

w.t..w,. --''°-----
r.wt.wcaic m.,. qq -,.! 

~ WE!lL itliP. -za•; l.'t,.!!g_PSI I 
I 

Identifies both the ~'"ltional Board 
Number and the Serial Number of the 
vessel. It also designates the working 
pressures and temperatures of the 
vessel within sate limits. A "U" stamp 
indicates that the vessel has been 
desfgnedcmd manufactured in 
accordance ·within the guidelines of 
ASME Code Section 8, Division 1. 

NOTE: Any repair or modification of 
housings with an ASME code plate 
will void the housing of its ASMc code 
status and may cause an unsafe 
condition in the usage of this vessel. 

... -----

NON-CODE NAME?LATE 

FiL:RATlON SYSit~S I 
MECHANIC~L MF'G. CORF1 

SUNR!Si::.:i.A. ,o"-::;z-,;oo ..... -· -· 
s~~IAL .~o •. __ 9_s_s_2 ---, 

I 
l.UXl'-'U).4 ?RtSSURE ___ . ?SI I 

-· - 2i::o •- ! . ).I.A.XU,4UM 1 :.Mr-. • r , 
I 

Identifies tl":e seriai numc:er of the 
vesssi as weil as the wori<ing 
pressures and temperaruras of the 
vessel within sate limits. 

- 2-

3-A SANITARY SYMBOL PLATE 

NUMBER 10-0J 

Identifies the vessel as having been 
designed and built in accordance with 
3-A Sanitary Standards, establishing 
desian and fabrication criteria for - . 

cleanability of product contact 
surfaces for dairy quality products. 
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If it is not an 
Over-The-Top Inlet, 

It is not Filtration: .. 

CCMFONENT PARTS OF A· 
FiLTRATiON SYSTEMS 

-·i -- VE-c::.-• r-:1..1 C::-1 :: .... c:.. 

1/4" NPT 
DOWNS'I'RE:,.Y 
Gauge Pert 

. 'L.! h-
ASYE Code- I 
Plate _ 

3/4"1\'PT 
Drain PodJ 

I 

Closure Nuts 

"-- Adjustable Tripod 
Stand 

Lower Flange * 
C0m1ecti0n 
(OUTLET) 

* 

• Note: Ref er to brochure for 
'--== specific type of com,.ections · 

Filtration Systems TM 

Division o; Mecnamcat Mfg. Coroorar,on 

. 3 -
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Operating Instructions 

1) ,.:..m:~or ~tie ac:jus!at:le tri+:ca stand 
tC'I t~s- fleer er a ::ase. Ee cem~in to 
save acc::iticr.a1 literau.:re that nas 
t:esn :r.c:ucec •.vith the unit fer 
c:-;-:r-c.,.,1·nc -r-c ·ut•· .. - """"-'=,.-r-c= ..,.(:,:.,:::-~ ,_ c. •• l w,c 11i..:•--·=·· .... 

2) The cirec::cn ct lic:;uid flew is from 
the tc:: (inietl thrcuc.;n ttie bcttcm 
(ourle!\. NOT:; When making piping 
c:r.r.ec:cns ::e csnain net to :end the 
fiitsr vesssi in any way. or iea:<s wiil 
-:c:::;:- ::ut the t:ac:, ct ths tiitsr vessel 
"C" i;ing. 

3) A shut off vaive shouid !:e ir.si:alled 
betcre and after i:he fiiter vesssl to 
allow the fiiter bags. carriidges or filter 
baskets to be changed. 

NOTE; Valved. modular filter systems 
allow fer individual housings to be 
isolated so that there is no disruption 
of continuous service. Fiiter bags may 
be repiaced one at a time, whiie the 
other i1cusing(s) are fiitering. 

4) Fiow rates tor tilter bags vary by 
manufacturer. Determining the 
number of vessels for use depends 
upon how many filter bags wiil be 
used simultaneously. Flow rates for 
our filter housincs mav be found in the - . 
individual brochures. 

NOTE: Flow rate information is based 
on the Tiiter housing without the filter 
_bag. 

5) Ccnr:ec:icr.s: A pressure gauge 
snouid be insi:ailed in the 114• NPT 
c:auce ocrt on ttle cover. Tne second 
prsssu~e gau~e snculd be installed in 
either t!ie ccwnstream pipeiine or in 
the 1 / 4" cownsi:rsam NFT gauge port 
en the fiitsr vessel beefy. Tne 
ciffsrenca ber11een the two gauges 
inc::icatss rne ·'pressure diffsrential" 
ac=-css 'iiis fiiter cag, signaiing 
"tlinc:ir.c:': anc the nes•= fer fiiter bac - -
iep1acemem. 

A vem vaive sliot.!id be ins'iailed in the 
1 /4" NF, vent pcrr on the c:ver. As 
lic:;uid enters the vessel. air is allowed 
to escape through the vem valve to 

• I I j ·• avo1c an air pcc.i{eL. 

GENE:iAL RULES 

Initial operating pressure with a clean 
filter bag installed in the vessel will 
remain consi:ant until the filter is 
approximately 80% "blinded". 

-4 -

When the pressure differential 
increases by approximately 15-25psi, 
the filter bac should be chanced. This - -
figure can vary with the manufacturer 
of the filter bag. Actual pressure 
differential. pressure drops, ar:td the . 
treauencv of filter bao chances can . . . - -
only be determined by experience in 
each individual application. 

--· ---------·· . . - ...... ------·-- ... ----· .. ....__ 
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Operating. Instructions . 

FiLTER EAG INSERTION 

lnser. :he fiitar i:ag into the support 
basket !nstailed in the housing and 
form the t:ag to the c::mcurs of the · 
su;:pcn ::aske!. making sure to fully 
extenc: it to the i:cttcm. Caie should 
be taken :o make sure the fiiter bag 
c::llar ·.viii firmiy seat when the 
mac::inec faca ct the c:::·,er makes 
ccmac: 'Nith the tiiter bag. 

It ·,c:: •-- --·:en c· ·-e m-c--:nen f-c0 
..,. U , C: =~•' J ~1 1, 6 ,c. • ,a I -.. C w 

ot the c:ver tha! c::mpresses and 
seals the fiiter bag imo the housing, 
providing a quaiity seal and 
preventing bypass around the filter 
bag. 

LIO CLOSING FROCEDURE 

Close the cover of the housing, 
being careful not to drop it. 

Brine all the hold-down bolts into 
w . . 

position and hand tighten the rear 
bolts on the cover. Hand tighten the 
front bolts on the cover. 

Final torque should be done by 
repeating these steps until the cover 
is tightly and evenly closed. This 
procedur.e.should be followed to· 
insure complete sealing. We 
recommend approximately 30-50 ft. 
lbs. of torque on the hold-down bolts. 

SiAnTING TO FiLTE:=i 

We rec:mmend _c~ening the upstream 
vaive (shut-off vaive) before the 
c::owns!ieam vaive (shut-off vaive) to 
:::ravem ar.v cacx flew frcm cc::.minc. 

• w 

Vent any air from the housing by using 
the vem vaive ins'tailed in the cover 
and than slcwiy ir.c:-easa the pressure 
in the sys!em. 

FiLTE:=i SAG riEMOVAL 

A) Shut off the pressure tc 
the system 

E} Open the drain 

Slowiy open the 3;4• drain located in 
the bottcm head of ttie filter vessel and 
capture the liquid in an appropriate 
container (i.e., suitable for the filtered 
material that you are evacuating}. 
Saf eguarcis should be taken in wearing 
the same type of protective ~lothing 
suitable fer the material that is being 
handled .. 

C) Open the vent valve 

NOTE: If a filter baa is not chanaed on 
. - - . 

a timely basis it wiil not drain; if this 
-•happens; remove the filter bag and . 
pour its contents int~ the new filter bag, 
installed in the vessel, and filter it! 

.. 5. 
. . . .. ·------------ .. -·· . 
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Troubleshootina 

Housing Leaks .••• A ne1N fiitsr 
hcusm; ·t✓ iil net lsak. All F:itration 
Svstems' vessais are hvcrcsraticallv . . . 
ore!ested at cur fac:crv to e!iminate 
' . 
anv prc::isms ir. the fie!c::. If a housinc . -
cices ieak: 
I) C

... ,,,.. .. ,... . ·• , ,ec:-< u ~ir.i;s ior cir.. c:.ms or 
sweilir.~; :f so. repiaca the ·'C" Rings. 
2} Chee:< the ;rccacure fer c:csing the 
lid anc at:piy the rec::mmer.c::ed 
tcrque ;ressure and ressai the filter 
hcusir.;. 
3) Chae:-< that bctii shut-off vaives on 
either sic:e ot the system are cpen for 
filtering (Upstieam and Downstream). 
4) Chee:< ail threacisd connec:icns 
and redo these threaded c::nnections 
with a "teak loci-(' product. 
5} Chee!< to see if the filter bag is dirty 
and "blinded". 
6) Check to see if the casting body is 

-
::sm: ac;:iy a smaii;r:t sci;e over the 
emire mac~ir:ed fa.cs of tt:e vesss! 
t:ccy to see if during pipir.g it was 
:em cut of line. 

Foor Fiitraticn Resuits .... 
I) Checx tr.a position ot t,e fiiter bag 
:n the su;:;:crt basket to rr:aKe sure it 
is seated flat and flush at tt:e tcp ot 
:~e vessel to attain a gccc: ssai. 
.... , c1■• • •• •loo ... t · · · ~~ .. ecK 1r ,11e m er cag nas oeen 
:-:=c:ec er tern to cause t:y~ass. 
3) If there is atncrmaily si':crt filter 
::ag life you r:iay n_eed to ilic:-ease the 
fiiter hcusir:g ~o a !arger system. Our 
e•=uipment is cesigr.ed fer ex;:ansion 
if required: also valved muiti-housing 
systems are avaiiable to ci:rain longer 
!if e frcm a filter bag and eliminate 
CCWntime. 
IF YOU HAVE ANY C:UESriCNS CR NEC 
ASSISi.:.NCE ?!.:ASE 00 NOT HeSii;. i"E iO CAW. 
US /305) !i2·2iCO 

Notes on Safety 
Our filter vessels are designed to be 
used safely to filter liquids under 
pressure in acc::rdanca with 
temperature and pressure restrictions 
as stamped on the name plate 
affixed to the product. 

NOTE: lmorocer use of a filter 
vessel mav result In iniury or 
property damace. Anv misuse or 
modification of these oroducts will 
void both the manufacturerswarranty 
as well as the ASME certlflcatton. 
if it ts an ASME Code vessel. · 

-6-

F:itration Sysrams' vessels are not 
cesigned fer lethai service. "Letha! 
Servica;1 refers to vessels containing 
letliai substancas, poisonous gases 
or liquids of such a nature that a very 
smail amcurn of the gas or vapor of · 
the liquid (mixed or unmixed) is dang
erous to life when inhaled. In addition, 
substances of this nature which are 
stored under pressure or may generate 
a pressure, if stored in a closed vessel 
are also considered lethal. 

The fallowing steps must be taken 
before using this equipment ... 

].~~:-····~ ··-· ·-· ~- ·---·- ..... ·--·----.. ·····~----. _ ... ------ -- .. -· 
/ 
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Notes on Safety 

1) ~:Hc-.v :he :nstr-..:c:Jcns in :he ::istailaticn 
ar.c :::eraucr.s :-:-.aru.:at. 
Zl :eicre ;:ressu~::r:g a filter ·,essel. 
aiways make s:.:re the c:r:r:ec::or.s and lid 
harcware are sec:.:re1y faster.ea. Se certain 
that ~he ;:ress1.:re r.,mr.g ct the fiiter vessel is 
greater ~!':an tr:e ~cssi:::ie iimrt ycu rr.ay have 
wr.en ~r.e fiiter ·,esse1 is ff:lir.ceo" with a dirty 
filter :a;. (If ~he c;eratin; ;:ressure can 
excaec ~he :res:sure restric::on stamped on 
the af'fixea ;:iate. a ;:-essure reiievin; device 
mus. :::e ir:s.ai!ec.) 
31 'Near ;:retec::ve ;arments. s;iash 
;:r=~~::c:i. eye :r:-:ee:!cn and res~iratcrs, if 
ne-:essar;. i-:c: !icuics that sciasn er spray 
:2r: e21.:se i::l.!r~s. 1/1:esr ;:r::ec::ve c::thing 
anc eyeweer ~= ::-event ::r:t3C: with a hot 
lic;:.:ic er !uriacs ar.: when c:-:anc;in; a tilter 
t:a;. (If !he li~:.::c :: l::e fiiterea emits fumes 
or gases. we t:.:r.:-:er ~ec:mmend a fume 
hcoc over tt:e· fl:!er vessei.) 
4) ·c· rin;s (;askets) are su:ject to we~r 
a_nd shculd be c:-:eclted each time the filler 
t:ag is chan;ec fer cirt, c:.:ts. ai:rasicn or 
swelling. Rei:lac9ment cf the gaskets should 
be dcne i:ricr tc i:ressurization of the filter 
system. (ee cer?ain that the fluid to t:e 
filtered is chemically and thermally 
ccm;::atit:le with the filter vessel. •o• ring 
rr.aterial. and the filter bag material. Fluid 
comi:atit:iiity includes all materiais in contact 
with the lic:;uid i.:r.c::er elevated temperature 
and ;::ressure.) 
5) Always reiieve the pressure to the filter 
system before lccsening lid hardware, 
opening up a iic: er removin; a filter bag or 
cartridge. 
6) Disi:-ose of mter cags prci:erty. A filter 
t:ag that has been used with a hazardous 
liquid may ccntain residual amounts of this 
material and should be h.Adled with the 
same safeguarcs that would be used in 
handling any hazardous andicr toxic 
material; Le., gloves, respirators, protective 
eyewear, protective c!cthing, etc ... Filter bags 
used for such applications should be disposed 
of in accordance with federal, state or local 
laws and requirements. 

~) s;;;s :as ins:r-:c:::r.es :::e :r:t:aiac::n y las 
cet ~anua1 ce c::erac:=:i. 
21 . .:..r.tes :e :resur:::2r ei !ii~:-:. asecurese 
sierr.::-e cue ias c:r.ee:::nes. ::.::er.a y tapas. 
es.en :ien seilacas y a;::retac:as. As~urese 
cue :a :s:sc::ac ce ::-esicn ce1 fiitro sea 
r:-.3vcr c~e ,a cei !im:te max:~c :csrb!e cuando 
ei fi:t:-: este ':Cs::--..:idc'• Cec:c: a1 s1.:c!o 
ac:.:~u1sc= en 1a :crsa c csr::.:=.ic ?.:saca para 
!ilt:-ai. (Si ;a :resion ce c::erac::n excsce la 
::-es:c:, ce re!mc::n esta~:aca e:i ia ;iaa. 
:er:e ser ins-.aiac:a ur:a va1vu1a ce se~uridad). 
3) Use ec:.:i:o ;:rotec:ivo. ;:r::ec:::n anti• 
saic:ct:e. antec:cs ce secur:cac y ec::uipo 
res::ra.:cric si {uese r.ecssar:o. L.cs· iic:;uidcs 
e21ientes c;:.:e sa1c1Q.: o se es:arean. ;:,uecen 
~t.:sar :~emacuras. Use rc:a ;r:tec:iva y 
~:::~:::, ;ara ·:c.s :;~:. ;:_re111r:1en~=. asi .. 
:::-:tac:: :::-: !f hc:.::c= : :a s~:sr:-;;:a C3uente. 
:!.:ar.c: vava a :arr:::ar :a :::~: :ar3 !Utrar. (SI I 
e1 lic:,;:c:c Ct!e Ma ce !er filtraco em:te humc:s o 
cases. :eiicr:scs o tcx~c:s. ~csct~s 
rec:mencamcs usar acerr.as :,ma ~cierta 
;:rctee-w~a socre el filt;:.) 
~) Los err.;:acues ("C" rin;s) es.an sujetos a 
c::eteriorc y siemore ce::en ser rev1sac::cs 

. ccmcietamente. c:3ca vez cue se e3mi::ie la 
t:c!sa c csr.uc::c. en busca' de mi.:;re, grietas. 
c:nac:as. at:rasicn o en;rancec:r;-::entc. EI 
reem~iaz= de !cs em;:aCjues. dece ser hecho 
antes de ;:resurr..ar el sistema ce filtrc. {Este 
ccm;::letamente se;uro que el lic;uic::o c;ue va a 
ser filtrscc. es quimica y termaimente 
c:m::atii:::le c::, el tico de filtro usacc, los 
emi;:a~ues y el material de las t:.olsas o 
carn:chcs usadcs.) Ls com;:atibiiicad de los 
lic;uiccs c::n ei ec;uii:o, se reriere a tccos los 
materiales y c:m;::cnentes c;~e esten en 
c:ntac:c c:,n el lic;uido incluso c~ando sean 
scrr.eticcs a alts temperature y presion. 
S) Siempre descorrr;:nma el sistema de filtro 
antes de levantar una taca, ar.oiar c:~alcuier 
ccmccnente. c rerr.over ·una bolsa o c:artucho. 
6) beshagase de las i:::clsas y c:ar.uchos 
usac:cs en fcrma a~ropiada. Una i:olsa o 
C3rtuc:,o c;ue ha side usacic con materiales 
peligrcscs o toxiccs. pueden c:ontener 
residucus de este material, y por lo tanto 
deben ser tratados ccn el mismo cuidado con 
c;ue serian tratadcs aquellos materiales 
peligrcsos y toxicos, por ejemplo usando 
guanies. protec:ion para los ojos, ropa 
protec:iva. etcetera. Las bolsas de filtrado 
usadas en tal aplicac:on, deben ser deshechas 
de acuerdo c:on las leyes federales. estatales o 
locales. y de acuerdo c:on todos los requisites. 

PRODUCT WARRANTY: m THE EVENT AJ>IY VESSEL IS FOUND TO BE DE1'EC17✓E IN MA TE!'IIAL OR WORKMANSHIP. FCR A ;,e;:uco CF ONE YEAR 
FROM THE CA TE OF i"l:Ji"CHA.SE. FILTRATION SYSTEMS· ONL y UABdJTY WlU. ee TO REPAIR CR REP1.ACE THE PRCOCCT. 

T);E W.NUFAcnJl'IEi'! RESERVES lliE RIGHT TO CHANGE SPECIFICATICUS WITHOUT NOTIC~ THERE ARE NO EXi'FIESSEO ::R lMPLIED 
WARRANTIES. IVITH RESi"ECTTo PRODUCT MERCHANTABIIJTY AHOIOR FmlESS FCR A SPEClF1C PURPOSE. FIL T'RA TION s,·s;'£MS \VILL NOT BE 
LIABU. FCFI ANY INC:ce,rr AL DAMAGES FRCM THE use OR 1,IISUSE OF OUR PF!COUC':'S t.;NOER ANY ClRCUMSTANCES. 

. ./ 



~-j--. 

---~, 
(' -

-c -\ 

-
T ---I 

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

-I 

) 

-· 

II 
--, 
- I .~ ....... - '· 
~ _. 

: _-... ·--"'\ "' -'. -..:_ • I r 

---: i . j j - ...... / -;, -_,,, . ., _., 

"'"-· 

Filtration Systems~
1 

C:r ... s.:-- :~ '. ·:.:·-=- :J ·~-1:; C.:·::":r,::: ------



.. 

T_,... 
I 

I 
I.,_ 

-· \, --------
~ 

_,J 

-c-·) 
._........_ __ . 

J 
.. 

J 
J 
J 
1J 
I .• 
1] 

MODEL NS-112 
1 · •. · ·• 1·· 1 - ..... . . ,·:..·• . '.'IF" ,.-,-.,., , L . Ll.!r i~:...-· .,- , ...... 
'!W,- .:I .;:.. • _:-t;::. ·::· . 
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Description 
Mcc:e! NS-112 Sag Filter Housing in T-304 Stainless Steel at 
15Ci:si(250°F). Vessel uses a #1 size filter bag {7"dia.x 16" long). 
Lic:.:id flew is frcm the inside of the filter cag to the outside. 
Tne su;::port !::asket and filter bag are sec:.:rely locked into 
a recass at :he top of the overllow rim, providing a 360 degree 
positive ccmpressicn seal. Since the filter bag is locked in 
at :he tcp cf the vessel, all of the dirr is trapped inside the bag. 
Tne fiiter ·,esse! never requires cleaning after use. 

Specifications 
Maximum Werking Pressure 1 S0psi 
Max:mwm Wcr:-<ir.g Temperature 250°F 
Max:mum Water Fiow 110gpm (does net inc!ude a filter bag) 
Maximum Sui:::pcrt Basket Differential Operating Pressure 75psi 
Hycrcstatically 7 ested to 250psi 
Inlet & Outlet: 2· NPT 
Ship;:ing Weight: 85 lbs. 

Standard r'eatures 
Mccal NS-112, type 304 stainless steel, glass bead finish: 

exterior, interior and basket 
Mees! NC-i 12. carbon steel, one coat shop primer, exterior 

Over-Tne-Tcp Inlet 
360° Hin;ed Closure with Lid Handle 
Lid Sat sty Detems and Lid Stop 
Investment Casting {Lid & Body) · 
Perforated T-316 SIS Support Basket with Longitudinal Taper 
Gauge Ports (Upstream & Downstream) 1/4" NPT 
Vent Port 1/4" NPT 
Drain Port 3/4" NPT 
Buna-N O-Rings 
?lated Carbcn Steel Hardware - Sar Knobs 
Adjustable Stainless Tripod Stand (NS-112) 
Adjustable Carbon Ste~! Tripod Stand (NC-112} 

Options 
Modified Connections - Flanged, Threaded or Sanitary 
Interior Grade Finishes (Including 3A Sanitary) 
Electropolish Finishes - Exterior, Interior or Both 
Mic:-on-Rated Strainer Baskets · 
Mesh & Micron Lined Baskets 
Assorted O-Ring Materials 
Steam & Hot Oil Jackets 
Low-Profile Horizontal Outlets 
Cartridge Contaminant Chambers {holds four 1 o• cartridges) 
Drain Valves & Vent Valves 
Pressure Gauges 
Available in Carbon Steel {Model NC-112} at 150psi {250°F} 

I MODEL NS-112 \J bcj 
A B C 0 E WT.LBS. 

12•NPT 
'r;:ONNECTION · 15"'" 7vr 14" 20· 14:i,,•• 85 
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T :nc 1/.i"NPTVent Pon 

I ! 1 ~ 1/4"NPT 
.,~ \ @ , ·~ Uostream 

A ~ ~aauge Pon 

l \ ® j_Handle 
t: ~ 

i~ 
1/4" NPT Oawns:ream Gauge Pen 

r A~ 
11,1• NPT Ups!l'eam IT T 

SIDE VIEW Gauge Port 11 

. j1/4"NPTVen1lf'\ 
Hanc!e I Port II l E 

1/4" NPT \ + II 11 
Oownsll'eam .. ~ ?' E JtI..I 
Gauge Port -·• 1 ,~-i...,r~ 

. l....sw 
AdJUStable ,· O O 

~··· 

3/4"NPT 
Drain 
Port 

T 
2" NPT!nlet 

C 

'\ 2" NPT Outlet 
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. Description 
Medel NS-122 Sag Filter Housing in T-304 Stainless Steel at 
150psi{250°Fj. Vessel uses a #2 size filter bag (7"dia.x 32" long). 
Lic;uid flow is frcm the inside of the filter bag to the outside. 
rne suc;::crt :asket and filter bag are securely locked into 
a recess at !he tcp of the overflow rim, providing a 360 degree 
positive compressicn seal. Since the filter bag is locked in 
at the tcp ct me vessel, all of the dirt is trapped inside the bag. 
The filter vessel never rec;uires cleaning after use. 

Specifications 
Maximum Werking Pressure 150psi 
Maximum Wcri<ir.c Temperature 250°F 
Maximum Water Flow 220gpm (does not include a filter bag) 
Maxir.,;.::-:, Sup;:cr: Basket Differential Operating Pressure 7Spsi 
Hydrcsiaticaily Tested to 250psi 
Inlet & CL:tlet: 2" NPT 
Shippir.; 'Neight: 100 lbs. 

Standard Features 
Mcdei '.\IS- i 22. type 304 stair.less steel, glass bead finish: 

ex:ericr. interior and basket 
Moce! ~JC-i 22. carton steel, one coat shop primer, exterior 

Cver-7he-Tcp lniet . 
360° Hir.1,ec C!csure with Lid Handle 
Lid Safety De tents and Lid Step 
investment Casting (Lid & Body) 
Perforated T-3i6 SIS Support Basket with Longitudinal Taper 
Gauge Ports (Upstream & Downstream) 1/4" NPT 
Vent Port 1/4" NPT 
Drain Port 3/A." NPT 
Buna-N O-Rings 
Plated Carbon Steel Hardware - Bar Knobs 
Adjustable Stainless Tripod Stand (NS-122) 
Adjustable Carbon Steel Tripod Stand (NC-122) 

Options 
Modified Connec:ions - Flanged, Threaded or Sanitary 
Interior Grade Finishes (Including 3A Sanitary) 
Electrcpolish Finishes - Exterior, Interior or Both 
Micron-Rated Strainer Baskets 
Mesh & Micron Lined Baskets 
Assorted O-Ring Materials 
Steam & Hot Oil Jackets 
Low-Profile Horizontal Outlets 
Cartridge Contaminant Chambers (holds four 20" cartridges) 
Drain Valves & Vent Valves 
Pressure Gauges 
Available in Carbon Steel (Model NC-122) at 150psi (250°F} 

MOOEL NS-122 I A B C D E WT.LBS. 
2"NPT I ,s···· 7"" 28" 34• 14~· 100 CONNECTION 
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One piece. se!f-c!eaning horizontal 
outlets are opticnal on all single filter 
housings as well as on duplex and 
mu1ti-hcusing systems. Available in 
stainiess and carbon steel, this option 
can be usad en equipment with flanged, 
threaded or sanitary connections. 

Tnis cutlet !ewers filter bag removal 
. clearance height by an additional 4 • on 
all systems. When a filter bag is loaded, 
it can be removed without the use of a 
platform. Size #2 filter bacs 
are 32;' long a~c: when removed from a 
filter housing must clear the top of the 
v~ssel, known as the Overflew Rim. 
Fiitraricn Systems has the lowest filter 
baq removal height in the industry. 
Note: Lower wcrking height means 
easier rilter ba; c.ianges. 

l 
T 

32' 

Plllduct W1rra111y: Ill tll• tyllllt any .,...., is IDUIICI to be dafaclive in material DI 
wor111nansn111 for a ~•ncd of 011e yHr from cate of Purc:llaM, Fihralion Sysiems 
only liability wtll t:e IO repair or replace Ille ~ 

The rnanufac::ur•r reHIYH tll• right lo c.'lange l!leCificaliolls without notice. the,. 
111110 1zp19ss or imp..O warr1111i••· with ,.~ to product rnen:llanlability and/ 
or fitness tor speciroc ;ull)Os•. F"~ttation Systems will 1101 be liallle for any inddefl. 
lal damages from th• uu or misuse of cur Products unoer any c:in:umstancas. 

Low-Profile Configuration Options on 
Individual Filter Housings 
Inlet Over Outlet: (C-Configuration) 
rne outlet of the filter vessel. relative to the inlet is on the 
same clane, or in the shace of the letter -c· in a profile 
view. 1·n this type of arrangement. the filter can be used in 
a loop on piping arrangements. 
Inlet Opposite Outlet: (S-Conflguratlon) 
The outlet of the filter, relative to the inlet is 180 degrees 
opposite to each other, or in the shape cf !he letter •s· in 

1 a profile view. In this type of arrangement, the filter 
becomes in-line with existing piping. 
Custom Low-?roflle Arrangements: 
The outlet cf the filter vessel, relative to :he inlet can be 
configured in any type of 360 degree pattern, so that all 
types of piping arrangements can be ac:ommodated. 

Note: In all "LP" (low-profire, horizontal cutlet) \. 
configurations, the standard drain placement is generally 
opposite the outlet of the vessel. The location of the drain 
can be modified upon requer .. 
To Order: A// modeis can have the ~LP" apricn by placfn~ 
the charac:ars "L.r as a suffix to the required equipment. 

•c• CONFIGURATION 
{Threaded Connection) 

•s• CONFIGURATION 
(Threaded Connec+jon) 

_....,... 
- tM"Nl'T 

Upolrnffl 
Gluf•l'oll 

'""'Nl'T-

Manufactured by: 

-"-
- tM"Nl'T 

"-9alll 
Glufai"on 

,v,•NPTVeni 

Filtration 
_____ Systems•w 

4 

Divisien ·ot Mechanical Mfg. Ccrt:cration 
1030-1 NW 50tn S/11et • Surtnse. FL 3335.t USA 

Tel: 305•572-2700 • Fax 305-572-3401 
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There are 3 distinci des;cn advantaces 
to th~s patented llquia filter ·bag -

1. A flanged bag collar that 
provides an integral sealin~ 

gasket when used in 2 

Filtratio·n System's filter vessa!. 
No bypass of particulate wiil 

occur around the sealed baf 
collar when the filter bag is 

under elevated pressure. 

2. A dual handle lift-out, 
!ocated above the liquid level, 

eliminates contact with dirt 
and unfiltered materials 

and allows quick filter bag 
removal for replacement 

3. Completely welded construction 
prevents solids, larger than 

the micron rating of the media, 
from bypassing the filter 

bag. Conventional filter bags 
are sewn, allowing particles. 

to bypass through the needle 
holes of seams. 

: 

-----.... _ 

,.-

I 



t.. 

-· 
-

.. 

_j 

~-

_j 

J 
J 

~ 

.-,--~ .. 

Materials of Construction 
100% Polyprcpylene 

Maximum Recommenced Temperature 1 ao·F 
FEATURES BENEFITS 

HIGH 
EFFICIENCY 

NO SEWN 
SEAMS 

FLANGED BAG 
COLLAR WITH 
INTEGRAL GASKET 

DUAL 
HANDLES 

SURFACE 
TREATED 
EXTERIOR 

100% 
POLYPROPYLENE 

FULLY 
COMBUSTIBLE 

HIGH 
STRENGTH 

LOW PRESSURE . 
DROP 

BAG 
IDENTIFICATION 

ECONOMICAL 

Consistent, 
verifiacle results 

No bypass of 
unfiitered fluid 

No bypass around 
fiitsr bag seal 

Cuic!-< and easy filter. 
t::ag removal eliminates 
ccmac: with dirt 
er 1,Jnfiltered material 

ivlir.imizss fiber 
migration 
downstream 

Srcad range of 
chemical compatibility 

Total incineration at low 
temperatures reduces 
disposal costs 

Minimizes bag 
breakage reducing 
product failures 

Low resistance to flow 
means greater yield 
per filter bag 

Micron rating and filter 
bag size permanently 
embossed eliminates 
incorrect replacement 

Low cost, high 
performance liquid 
filtration 

Chemical Cornpatib.ility 
rne following list is a guide to chemical compatibility 
cf ;:::olypropylene with several commonly used 
fluics grouped by chemical categories: 

:I C.:,mpatible in mcst situaticns = !.!mrted compatit:ility, testing is sug;ested . 
::I Generally not c:mpatible. ~esnr.g rs suggested 
:=;uid compatibility with polyprocyrene fillers (at room temperature) 

Acids Chlorinated Solvents 

Acetic Acid ■ Careen Tetrachloride 0 
Car:::onic Acid ■ Chloroform 0 
c::ncAcld ■ Tric!"lloroethylene Q 

i='·.:rmicAc:d • 
Hycrochloric Ac:d • Esters 

1-:ycrofluoric Ac:d :a Amyl Acetate • 
NitncAc:d 2 Butyl Acetate ■ 
?!':csphoric Ac:d • Ethyl Acetate • 
S:,;ifuric Acld • Methyl Acetate • 
Alcohols 

Ketones 
:L.tanol ■ Acetone 

,... 
l.... 

::~anol • Methylethyl Ketone 
-; ..... 

::~yiene Glycol • 
Giycerine ■ Oils 
lsc:::ropanol • Cottonseed Oil l' --Ms,hanol • Mineral Oil • Alkalies 
A~rnonium Hydroxide • Other Fluids 
Fctassium Hydroxide ■ Formaldehyde ■ 
Scdium Hydroxide • Gasoline D 
Aromatics Hexane 0 
Benzene Cl JP-4 • 
Toluene a Kerosene • 
Xylene II Min~ral Spirits II 
Ethers Phenol • 
Dioxane ■ Pyridine D 
E:her D Turpentine D 
Tetrahydrofuran □ Varnish □ 

ACCUFIT WELDED"" FJL TER BAG SIZES 
Product 
Dimensions 

Size #1:(P1) r Dia. x 16" long 
Size #2:(P2) r Dia. ~ 32" long 
Size #4:(P4) 4" Dia. x 14" long 
Size #5:(PS) 4" Dia. x 24" long 

Max. Recommended 
Flow Rate(gpm)Water 

S0gpm/filter bag 
· 75gpm/filter bag 
25gpm/filter bag 
50gpm/filter bag 

MICRON RATING AVAILABILITY 

, 1 3 s 10 1s I 25 I so 75 100 1so 200 

IMPORTANT NOTE ON CHEMICAL & THERMAL COMPATIBILITY AND ACCUFrTWELDED"UCUID FILTER BAGS 
The compatibility data presented in this brochure is for general Fac:crs such as degree of concentration of a subs1ance in a fluid, 
guidance only. In most cases, the use of a specific filtering temperature and duration of filter bag exposure are also factors tc · 
material, such as polypropylene, can be safely recommended be considered. Chemical and thermal compatibility is further 
without special testing. Issues cf possible filter bag incompatlbility, defined tc include all materials exposed to fluids such as the filter 
such as swelling, teaching of the filter bag material into a fluid bag. O•rings and filter vessel, under elevated pressure and/er 
solution er disintegration, can only be determined by the user under tamperature. If chemical and thermal compatibility is in doubt, 
actual on-site operating conditions. please check with the manufacturer. 
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Applications for Accufit Welded™ Liquid Filter Bags 
Low cost, high performance liquid filtration can be achieved with Accufit Welded™ Liquid Fiiter Sags, 
where fine filtration is required. Our filter bags are compatible for many applications such as ... 
Acids and Bases 
Adhesives 
Aerosols 
Amines 
Bulk Chemicals 
Beverages 
Coil Coanngs 
c:eaning Fluids 
Cosmetics 
Cutting Fluids 

C.:intec::cnery Produc:s 
Dye Stutts 
Eiec-.m: Utilities 
E!ec:rcprating 
Fats and Oils 
Facnc C.:ianngs 
Hydraulic F:uics 
lncus:lia1 Coatings 
Lac::uers 
Llcuor 

Wcuid Detergents . 
Magnetic Mecia Coatings 
Cil Well Acplications 
Paints & Varnishes 
Pacer Coatings 
Pharmaceuticals 
Petrochemicals 
Photographic Prcdu~ 
P!gments 
P!astisols 

Plating Soiulions 
Po1ymers 
Precess Water 
Pnnanglnks 
Reagent Chemicals 
Sem,c:ncuc:ors 
Sugars 
Vegeraole Oils 
Water 
Etc. 

Ac:ufit 'vVs!c:ec-:-·.i Liquid F1itar Eaf-!:etermir.ing Pressurs Drop 

w 
0 
~ 
E 
en 
c:, 
< 
C 
LI. 
0 
i-: 
LI. 

d 

8.0 

6.0 

4.0 

Cf.) 
C: 2.0 
w 
C. 
0. 
<l 

10 20 40 60 80 
FLOW RATE CF WATc;; • GPM 

STEP 1. THE MICRON RATING AND FLOW 
The graph shows the pressure drops imposed by one 
square foot of (clean) bag material based on various micron 
rates and flow rates of water. Using your rating and flow, 
find the pressure drop. 

STEP 2. CORRECT FOR BAG SIZE 
Divide the pressure drop found in step 1 by the square feet 
of surface in the bag size you want. 

STEP 3. CORRECT FOR VISCOSITY 
If the viscosity of your liquid is heavier than 1 cps(water), 
multiply your result from step 2 by the proper correction 
factor from chart at right. This should give the correct 

. pressure drop for your application. 

STEP 4. TOTAL PRESSURE DROP 
Add the pressure drop from the bag to the pressure drop 
of the filter vessel to determine the total. 

100 120 

50 
100 
200 
400 
800 

1,000 
1,500 

.2,000 
4,000 
6,000 
8,000 

10,000 

4.5 
8.5 

16.6 
27.7 
50.0 
56.2 
n.2 

113.6 
161.0 
250.0 
325.0 
430.0 

Note: While the Information herein is befieved ta 
be reUable, we do not guarantee its accuracy. 
Purenasers are urged 10 make llleir own tests. 

... --(-~---~· 

.,.-

J Manufactured by: f!!!,•1t· ... at1·on Syst· ems;.;--c 1993 Mechanical Mfg. Coll). . r j • I 

· c_,· ~MITATION OF LIABILITY: F'iltralion Systems..shall net be held resp~nsible er fiable for Division of Mechanical Mfg. Corporation 
. 1i.ny, 1oss or damage resulting 1~m. direct o~ indirect. incidental, special or consequential, 10304 NW 50th Street• Sunrise Florida 33351 USA 

.] _ _,,..ns1ng fro_m the sale, use er ffllSuse ass0C1ated wilh product merchantability and fitness Tel: 305·572-2700. Fax: 305-572-3401 
fora specific purpose. WARRANTY: In the event Filtration System's product is found to be 
defective in workmanship, Filtration Systems.only obligation and a customer's remedy, 
shall be to replace the product or refund the purchase price. 
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- _____ .. ~- ·::.:';· ·: ::.:.o :. ": ·:; -:.:..a::-:; : ::1:".CSC ;ilter bag. 

:.i:sh Su::c~ :aske!: ,. :: ::~: s:w::ass s~eel (SxS 
-=:=. :. ............. --••-=:: ·::.:- -=-: s:::s .;:~.~2-~.:t and #5. 

Canister :asket: "'."'.-::s :as-:s: -:as a sciic wall and a 
:s-::~a:s-:: ::::::- :.,;:!s: a:-: '·:s :".:c ,=iitration Systems 
-:·.:s::".:s. ·: s .ss-: ·:11:-. a ".:s· :a: a:-:: :s :esicned to ... - . -
-:.c ;:-a~:..;:a~ :~;!":"::Cl:s. s;..:~ :.s ac::,,a!ed car::on. The 
-::-:c~:::c~ :~ ::-:;:.:cl.s ::.~~:-:; ::-:e 7'.i!:i-aticn cyc!e can 
a ::r :=-:: ::;.::Si:::"'" :~ ::~.c~ :ass::-; ~:-:~::t.:gh the 
... :r .::;·_ ... .:.. -•=· -~· ... : :.:::::::-: ::- ::-:: :-:~cval cf 
. ::..:::::~ ~--· ... -..s: :·c---~- 7:"::s 7-3iS sia!r.less 
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_- ..... -.... : .. ·. :: ·-~= ":::-:.:.::- .·,::· .. ··-= ....... • : 
_ -- _ --- - -- -. =· :s· :::::- s -a:s :' -.3·: s~air.iess 
:.:-: .. --·-· :,-::..-: :.. - ~ ·.::..··,: --·=-- :. '·- ... ,::: s ___ If. 
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Perforated Strainer Saskets: Heavy-duty 
::~:ra:eC s:~=.::-::r :as~::!s ca:, c:r.·.,e:: size #1,#2,#4 
a--: =: ~:;::: ·.e:s::s ::;:: S~t"a'.r.e:s. ?:r.:rated st:-ainer 
:::as;.;::s are 'a:'.·=~=== •~=~ T-3C.:. s:a:~:sss steel and are 
a.a:!a:::e :~ 4 

: ... 3.s··. ~ . .:.. ... 3:~: ... ::e~·•. ~1~2" ar.d 1/16" 
~: : ::a:-:::·s .. .:i..;; s:~::~::s c:~:a::; a '.?t:-,:u: har.dle. 
_ ... :-:: ~.:s: ::~·- er:·:~a. st~a:r;:s. ~t.:r ~iite~ hcusir.;s 
-~ ~:=.::. :--::.;~ •· :·,·: ~a:: :a;ac::::s. :!::·.·: ccn:!nucus 
~-=~.-:::: ·.·.:::-: · . .: ·.:c s1s::~s ar.: ;~:v:c; :-r.cch 
- ;--=, =~= = ?.":?. ::~-:-.:a·:'/:::": ::a::-:-.;. Finer st~aining 
;.::· .. :~:::~s :.~- _:··::e ::-:: f!...;: =:~a::.:: \1-as~ ar.C 
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;\.lesr: ar.c \lie~::-: ~::-:e·.: :asKet Strainers: 
: ;-s:··.:::: ;-·:;~··.- :· - . 1 ·: .;::a;::·ess :,ee,. ::-:ese heavy-
:_:·. =-=-~· -;:: ::: . --= '··-' - : .• :·-:: :::a;:r:c~t:cn for 
. -=-~-;: :·--;;.· :.-:-:·:-··e::..;.:;-e:::s.7::esebasket 
:::·:-.:;·· ·,,, :··:::: --= _,_·: --= :-2-: ·:c:.;':s ::-:::.:ailcwthe 

:.: : :.: · :-
· 1:-.~ ·:-: -· ==~~ :;f ::-:e 
.:·:.s ·:--2- -·,.:-:-:::l:-:e (mesh 
:-; .;::-.·:: :e. -:,e :iasket 

:_·.:; -~- =~ ··-= :.:;s::- ~ ·--= -=-· -·:r-: --=s .he 
.• =· - : : -:;; :· :. -= _ = -'-··= :;;-::-e-: ::r. ::-:e-solid 

:=. ... ;-: --=·~.;:·-a:-::·.:.:.:.: :.-,d :c::...; ::.r::~r:c the 
-=-=~:.--: -~~es.-:.·:: ... :: --.:.! ... ·.-:c .. -:.5-:. ·:c. ~50.200 

.~tic.·=r:: E. • _.. · : . .:: .:.c. :c. ~C~. 2!U 

American Fe!t & Filte~/G~F Support and 
Sf:ec:afty Saskets: ?s·:·a:sc ar.c ~,lesn Support 
5as;.:e:~ ':· .:.:.: a:-:: ~= ::· es =~ ar.c =2 ~iter vessels. 
S::·::a;:-_. :a.s.-:::s s~c;. as s:·:..:-:ers. :ilter ::::t:, baskets, 
~::::~-·:r:•: :.:.s-:e!.s a:;:::- s::r :asK:!s can be 
:=._. -=~-=- · ...... -==~ ·::::,. .:ss:.s .. .lJ! ~as:<ets are 
--· ~ •. _...,.;·_ • • -- I. ~-= - :ss s:seL 

Rosedale 3askets: T-; ·-: s:air.less steel perforated 
s:.::::-: :::.::~:: ~s;:!acers-:~ ':~ Rcsecaie Brand Filter 
',-=~!:S :::::S.S:y!c: -'.:&i30j.Othervariations 
::• ::::-:·~~:-s. -::s~ S. :-r.ic:-:- -:-:1 ~ask;ts can be 
:;,:· ;~:,.,: ':· ::-:s:: ;e:e~:-::: fil!er vessals. 

2 

C-=ii::r::tec: :ag Seal ~ing: -·~:s :a; :::a. =:r.; :s 
:.s:l;::·: ::-. ::: :~ a ~::ter :a;::-::~:: :::s::-; ::-: :~c :f 
.. - . -===:=•. -:-:;s ... r.:::..e ::'- ·:s ~s~:-=:s ~ ~=•: ::•;;ee 
::s.::·.1e ::a: a:-:: -:-.ei:::: ::~:~:ss~:i. i.:;.;;:-:a:::-:; ::-:e 
:::::::::s.: ~::- ::,;:ass. 7he·$: :ai; sea: ... ~;.s a.r: --3~6 
s:a.:-;ess s~=~: ar:: -:a;. :e ::.;s::~-::r ·::- i~sc:::: 
".:s· :a; :es:;:-:s. 

...... -- Ac--.. c:s""r'/ K1t· :::•-·-··-- -·-- -·-c•.,et ~:aer ::c:g' VV._ l.i If• -•:.;1.::.: ~;,~C: :,:C t'"t, 

a-::::: se: :esi;:-:ec :c :e ~c~.~!sc :~:: ::-:e ·:;:er vessel. 
·- ::·.-·:::.;a; ::::s a,:c,,-., •er~:-:: ~::ic·:,1r.; ::s!"a::: ... s: 1) 
:-s:;-:::-:c :-:-:s :.:c -~:c ::-:: ~:.;::c:-: :as-::! 2: ::s~ing and 
:::s:;.; '::ie ;;:ter·,,esse! 3J a:ic·:,1r.; a ~s-:c ::i::~ :ag to 
=~:a.~ ·i;:: a. ·.'Jas:e ::sccsa, :1-;c:<a! •.11i::: a ;;:1a:ement 
:s ~s:a,rec. Cr.ca ~r:e :ie·.·• 7Uter :a; s ·~siat:e-: :nt~ the 
·.,-:sse:. tt:e :-ema!nir:~ c::-::er.ts ~::r:-: ::-: .:sec ':;ter bag 

. ca:-. ::e pcured intc !r.e r.et.v fitter ::a~ ::r ::r.-:tr.~ed 
f:::~atcn. mir:imiz:r:g ;=rcc:.:c: was:e. 

Filter Bag Insert: This fixture eliminates filter bag 
=~eakage. When an inse:. is placed in:o a filter bag, the 
!:a-: is kec: ex~er:ded. ore•,entir.c the t:ac from :1oating 
\',!'"S!'l heavy viscous !ic;t;iC:S are ~sec. 7he F:l:er Sag 
1:-::s:~ f1.,;n:ier reduces ouisatior. ar.d ·4it:-a::cri of the 
!:a:. thL:s ::rsver.iir.c e·rcsicn. It a!sc ::.::~ ;:ro:ec: the filter 
:a: acain~t ~irec: f0rce ca.:.:sed :Jv ln:::a! a!r ;::cckets or 
c·_.-:k ;;:enin; ci valves. This pr~~i.:c: .s ta::r:cat.!d of 
T- ;)i 6 stair.fess sta:I. 

-----~ 
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_,sc•: . . .!.,ic'.'IS ft.al 
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........ -.:.::. -~= ;·-;: ;:· =· =.:. =- .:::-:: =: .ii:: ~:ltar 
-:_,:·.-;~. ~=-=~·:.::.:;: ~ .. :- -.;·: ~:.::..;.:ess s:ae~. 
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Scavenc:er At:achr.:ent: -~:s :::ess~r/ is used in ~-- .. •--··=- ... ,:,. ..... =---.-, .. · -· - =··-- -.. c =ilter ...,..,,;••w .. -•••#·•••••- ••--••-•--•- _,1,-,C,to I 

S::s:a~. ·.;.J~er. a::a::-:;;: :: ::-:s s:..::::n hcsa. the built-in 
t:ca: :r.a.::e.s :!":: ~s:r :: ~=;~c,.--e :.:-.-: 7iiter sur.ace 
c:~:a~::-:a:.r ~icr.-: ::c~::s :'✓er a .a:;e area. 

4 Displacement Float: 7~:s a::=:s?ory. a~er removal 
- 1_ \.'"'- •- - ... -,.. •- •· ·-·-=-• - - ''C" - .... ..,,..,.;r.'-g ·,n ''"e 

l 
I '"•'·· ,.,':' -=-:t• •'::I..-~ •• ··•-•v • ·•• •. _,.,_, ''" UI 

~ t:i::~ :a;. ~.::-:ir.i::~; :·: .:~:: ::~s a"".: faC:i::at!~g 
-~- · c:-::::-;::-; ::-.e ::;:;;~ :,,;. : s:!.:;cs-~-:: flca:s are 

a·.:::.:-:::-: fi:r SiZ: =~ ~--= =2 ;-,:;...; -;s :n s;:air:less and 

9 
.J 

C:";~:.:: sr;-:1 ar-::: :1~: ~: ... =-=~-= :. ~ ~i~-=~t handle. 

3 

·--= =:-:::.: ~ --=·-: =·-~= 
-; .: _:.•.~~ 

.. ~~:.. :.:;: .... :-··-; ;,;.:. :: 

..... __ ... - ··.; _,::-: .. ::· :a;~ 
!-: : - - - :.::•:·. -::. ~-- :. 
:.:~·= - ·---- .• -... s; : :: 

C-r··;..;,.. .. C.::r.:amir.ant c:-:a~::er: 7:-::s ~:~cvab!e 
::-~..::~;.:=;::-·.;;~s a-:. :: ::..r :a;":::~ -:::.:s;r:;s :r.:o 

··· ... .s:-:;;~ -:f =~= =~=-~:;~ ~== :r:e vessel 
;~~--~ .. ;~; .. ~i-~=~-a:: •·.::· ~e-::a :::~~:~: -:-:::~:::a::cn :f 

. . . ·:.:-:~ :.·: :.a-::""::;ss a.:-: s::~r. =~= =~=-~cer ~s 
--· =- :.:~ ::-:i .:ss: as :;-e -~·:. -:~.~.::j-; ::c;cs..:re 

-__ :· -- -.::: .:: ... 
::-: :· -~· . ':SSE- .. -= •• - .:. .. _ ~- . : .. :. .... :_ .,i .. -~ :t. 
.. '=·-=· .. •-= . -= • --= .: .... : ::-si ·:: -:·-:: :: :e-:::a:-:sc 
..... _;:, --= - =-·--= -:: ... 
.. . =~-- :;:s :i'."' ::- •.:::·:-a: .. ·:·::-:: -~x! ::-::.~;: 

--: :::-:· :;; :: ... :~:-:~:-· :.-a~::· .a~: ~:s 
:-a::.-.;.·=: s 'i:· :a:s: ··:-:-: -:--::·: s:a.:"..:Ss s:::i ar.c :s 

P~:7:::e:-.'8ackwash lr.sert: 7:-.. s ':a:-;sc-tc;, insert 
• ·: :.- : : ~:-: ~:i:-:· ::.; ~: .. ::--.:s-? _::;~s ;e~=:-~:ng 

:. :,!""' ::-: .. .:..: :- .: -·--=-=::·:.-·:.·a~- :rs;:. ;re,,er.ts the 
~ '.; , ___ ::---., .. - • :.-e:'. ·"'.: ''.::. s :;•;ersec. I! is 

,n 
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constn.:c:ed c: :er-:·:;.:;;.:--::-: ~rainless steel. This 
fixture can alsc : e -= =.: 1;. :: =·;:iiter (with a filter oag) 
to cacture larce~ :J-: : == ·'~:;;, :;:v1c:nc =:.:at-stage 
filt~aucn. 'N'r.e·r-. .-: ; :. :- -::c;:::--,atec ~lter c:oth in 90. 
1 SO or 2:0 ~:c::- ·:,: - ;: . ::-e "::er ::ctn ;s =acxed up 
:::y pertcratec - ·:: · : , · .= - e::.; !::e!. 

Sar Knob Wrer.: :- : -- :: :::: a:lcws :!"le coeratcr to 
easily tcrc;t.:e c::.s:.. ·= -_:s :::;~::y ::> prc;::erry seal the filter 
vessel. This har.: :: : :: •~:::c::!ec oi elated carton steel. 

Joint Seal: Sta1r:.e:s s:eei :eak preventative is an 
effective threac:ac :c -:: :::-:-:;:ct.:~c sealer for all threaded 
connections. Avaiia: = -: .:.cz. ::c.:les. 

Fi_lter Vessel Stanc::: . .!:,ailable for 2-8 modules 
(single filter vessels' ':; s-s;'ss filtration using individual 
housings. Ideal fer s:a; -; fii!rat:cn by descending 
particle levels. Ava: a: e :--: :c::; s:ainless and carbon 
steel. 

4 

L:cuic: Pump anc! i=iiter Stand: ?rcvices a 
::::~-:::·:e s:a:::r:a:-:· ":-s.::-:e ':r :!".s ai;--:icerated 
:a-:·-'.a:e-:: ,·,s:e~ as a:-. :i!e~a:e :c a :-1ar.d-tro.1ck 
·- • _: __ : __ : :•=--- : =•;a,;a,. e ·r: -"r:::cn ste .. l 
::._. ': .. .:.. .• ·- -" • - .. - •• -· • v- w ... 

c:-: ::a: s:-:: ;::"!r:-:s:. :x::;:c:-:.· 

Portable Cart: ~e •a~c:.;s ?:r~:ie Liquid Pump 
ar.= i=':i!er s·,s:er:, t:ar.=•!r.:cx :l":a, :an hold a filter vessel. 
Mal".:.:tac:-.;rec :n car::n s:eei {Shep primer, exterior). 

Low-Profile, Horizontal Outlet: T~is one..piece, self
c::ar:~~ :-:c:-::::ntal cutlet is c;:licnal for all #1 and #2 size 
fii~er ·,esse!s. It recucc:s filter:ao removal clearance 
heic:-: :·: .!" =~ sir.cle vesssis ar~d 3" on multi-housing 
sys:e:--s·. (L:·::er working r:ei~ht means easier filter bag 
c~ar;es;. T:-::s cp:icn is avaiiai:::le in stainless and carbon 
s:se, a-: :a:- :e uset :n •,esse!s with flanged, threaded 
or sa- :a:-: .:::-:-1ec::cr.s. The Low-Profile, Horizortat 
Oi.:::e: :'.". ::-:e •:::ar vesae!, ·eia:i·,e to :t:e ;nlet, can be 
c:,: ;_ ·e..: :-: :..--.y ty;:e :-12:0 :e;ree pattern so that all 
t;:-e:; :' :.::'.".; arrar.;smer:s :a:-. :::e accommodated 
(S-a-:: - ,,;'.".:-:c~: lllus:ra::cr. F=i. 
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!-:eatlr.; ..1ac:<a~s: -,_ s ... ::ass::-_; '.S ;.;sac :er 
-a::-:a.- -; :;,; ·;: :;;-:;;·::.::.~;;s =~:-::-:;; ,;,:ra.icn and 
:!- :;; -~== :. ·- s:;;a.:- - :: :;! :: ·.•,.a:e,. 7h1s produe! 
--:.~ ··• ';~- ::--:-::::~.: 1-: s .:..s:.i: ·•.,; 01 s:arr:p. It is 

:;;;·;;,;: = ---=:-= ·=-·-·- - - s:a. :: -:ea:::-: ·ac:<e!s are 

_:.:.-:::!a;:.:.·.:. a:::·_. :..~ ... .:.. :· -=·. 

Hose or Pipe ~nd Fiiter: Fer ~se with a #4 or #5 
s~zs .f;i!&r :a; =~ s:~a!r:e.· ::s;.,:e!. Tnis .. c~en system" can 
:-: a:a:::-::: := a:-·,. si:e :--:s-= ::- ;:;: i.:; :o .:.0 diameter. It 
is ;.·,a':a:';; :-: s:a.-.. ;;ss s:;;;;: :r al~~ir.;;~ ar.c is supplied 

~-.::--: :- : -:: .. .,c: · J :us:omer's rem~; 

1/a1ves: .:.:1 Fiitr:::ticr. Sys:e:-:-:s -:.s::-:;s :".ave a vent 
: :-: - ::-;; ::: as :,e;, ?.s :. =~~ :- -,_= =: !.. =2 size vessels 
- .::. -= :. :. ~ .. ~i;:- :~a:-::-: i-: ::-;; =~ ?. =: s;::e vessels 
·:::.;;a· Z"°'i;:- :~::.::-:-::-:. :.:- .a:.;;s :.l': avaiiaclein 

... :--~•- ... , .... --r _-.,. __ , -· ,.,.. :S. 

Gawi;es: .:.u Fiitrsric~ S~is,e~s -:;;sir:;s have (2) two 
· .:.·· ~i?- ;a~;= :c;.s :: -::: ·-: ..::sr::a.t':i arid 
: :·,'.:--s:~:=-~ ;:~ss~:; -·-: ::•:·;:-.::a: ::~C','IS users to 
: :::;·-::-;; ::r:s,:-:ar a ::..: ":;· :a; s ::aa:1 er "blinded". 
:;~_.:;: ar; '. .;." '-:i=- :a:.-:-:.-:;:. Z· :- ::a1. glycerin 
· -;:~ :-~:::s, :a:-:;;. ---;::: ;l-;:s -:a·;e a stainless 
:.::: --~.; =-•·""" === ~.: =--; ... -= .. :: .... re:.~~ 
_ .. : . .:.,. -~~~ :ii•:~- .~is. 

Adjustable Tripod Stand: .~vaiia:ie in stainless 
a:-c ca~:.::, steel tor s;:e =· .=Z.=~ a:-:c :tS :ilter vessels. 
-":sse s:al'lcs ailcw ~~= ·.-ersa:::::y :: ~ais;ng and lowering 
::-:a fitter vessel as rec:;:rec. 

Filtration Systems 
: • J :- :.' ·.::?:.':ar:ical ,Wfg. Corporation 

: ::::.; .'.: ·. : ;:.- =··~=-' • s •. -:~:s,e .=iorida 33351' USA 
T".! .. · 1::-=:-::-1:-ao • F:ix: 305-572-3401 

FS =.;: 
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.::r;:•r 3ags .& 
Ca!'m~gu 

FACT: A sic:e-:rmy vessel 
has t:ie filter ;jac and 
restiainer :::aske! sitting on 
a :ecge. whic:, does not 
prevent contaminant 
bypass arounc: the outside 
cf :he filter bags ... 

FACT: A sice-:mry vessel 
has the filter bac mounted 
below the inlet. The filter 
bag, when blincec, must be 
pulled throug:i the 
er.c~!.lsted, contaminated 
areas whic!'i will cause 
particulate to fall 
cownstrear:i ... 

FACT: A side-entry vessel, 
with a blinded· filter bag, 
traps liquid above the bag. 
When the bac is removed 
fer changeout, the 
unfiltered liquid falls 
downstream ••. 

FACT: The Filtration 
Systems vessel, with its 
over-the-top inlet, locks the 
basket and filter bag 
securely into a machined 
counterbore. The bag sits 
flush with the overflow rim; 
therefore, contaminant can 
never fall downstream. 

Housfr:g for Sags and 
Car~;fcges. 150 or 300 psi, 
Stainless or Carbon, 
Val'lec or Non-Valved, 
Sinf le or Multi-Vessel 
Units from 30 through 
2,CCO gpm. 

□ Volume Filtration 
□ Bags or Cartridges 
□ Micron-Rated 
□ Code Applications 
□ Industrial Applications 
Cl Basket Strainers 
□ Liquid Bag Filters 

·•1: :·!•t: •:a.1c£•.-.1a, ,:JIWINNISOTAi 
......... ~ '•~.a•, .... ,.a:":" .. :,,l::, 

·••£:,t·!=:: •a.,ce-...:'( :,•4'.1.Co,., 

Cl Quick Delivery 
Cl All Products Stocked 

i 
l 
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=~;{ :.:s for more 

\1::a! s-~ 4~ Sac; :: :e,. -::.;.s::--,; -: - -~-: s:a,~:ess Steel 
a: · :: :r ~:o :s1 .:,:,: = = . ·;-essei ~se~ : =2 s1.:e filter 
:a; ~ .. ::1 .. '< ~, .. :!";. _,:-_::: ·1 :w s •:-:::-: :::e inside 
or ~~e ·::ter :a; :: ::--! :i..:s::! -·~, s;.::=~ :asKet and 
~i1ter :a; :are sec:.:r!!y ::-;!: ~!: ? •9eess at :ne top 
:~;-~e .="~:~=:N ·~r-:-~· .• =:;\:::-:~ .. 1 .. ~:-:_ :ei;_;t ::o~itive 
............ r .SSu .. , aea1. ..,,. ....... ! ,,!. -l ... S . .,,cx:ed 1ft It 
U'":! ::: :: ::-:e •,esse: a.i :: ~:""e · :::-: 3 :~:::ec inside 
t:-:e :a~. ~:-:e 'nter ·,esie• •e-,-!r ·ec~::-es ::ean?ng after 
use. ~S:.1: '.J S:a:-:-:: :":":!!:S :S:-~ ~!c:.;:r!!':'"!~ts. 

Mccel S·,23-V, du:1ex svs:em is ec1:icped with 
ineiv,c:ually valved nc1.s,n;s: As :c::'\ ncus,r.;s operate 
s,multar.eously, tne cr.s:rum ca:ac::y ct :ne system,. 
is ecuciec: :nis allo'NS !:r ,:-:ere ccns:sten: !iltration and 
a1s0 extends tne iife ct :ne m:er ca;s. Fiiter media can 
be c:-:an;ec withoi.:t ::sr-.;::i:::, of service. 

Mc:!: '-:S-~2~ :a~~·:;e =;iter ~c1.:s1r;s ,:::er 'rem tne 
::: ::-::et~ :o ~:-:! :c::::-:i ;Cu:re:: JS::-:; 1 :ar::icge 
C.:-:z~1r.ar:t :~:ar.-:er - a :-,~e·,a::e. :cs:::ve sea1ing 
~=x~-.:-! ::ia: !ie::s •::.;r s:2r:c2r: ::a~:-~:;e. ~H:ers 1n a 
· .. c:..:ster of FQur1 !r~a~;e~e~:. :es1;•1c !e ~r:umize 
ex:::s-..:re :o :::':a:-,:-:a:-::s :'! a11::w,r,; ::-e ·emcval of 
:~! !:e~: ~ii:er ?~: :::ar.-:er as 1 su·;·e .::-:::. n is not 
:-e:2ssar.1 :: :;eJ:- :~ !::.:.sr: ::-:e 'i!:er •1esse: 1::er ~se. 

Mee el FNS-i22. ?:r:a:le !.:quid F~m:ar.c :"iiterSystem 
is :uigned 10 ;1:m=. transfer anc m:er :iC'Jids from 
ta:, <S, crums ::r reservoirs. IC:eal l::r :ieanu;::i of 
acc:::entai spills. · 

- Air C:e!"!:ec,.N0n•Eiectr1c 
- Pun::: so1ics uo to 11a :nc:-: 
- Fllte;, .S tc 600 micrcns 
- 35 ;!!'.::is ;er :i:iinute 

!Filt?aiion Systems 
Di~,s.:::: ::! .\lechanical W;. :or;:,oration 

:03C4 N~'.' :::-: S:.-!e! • Sunnse. =·t ~~351 USA 
Tei: J:S-S:"2-2700 • F3x: 3CS-572-3401 

, .. ~·. 
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Description 

General Description 

The ULS-11 Series Liquid Level Detection System is an ideal, low cost, ultrasonic 
liquid level detection system for many applications. It operates in a broad spectrum of 
viscous to light liquids. , 

Princil)le of Operation 

The ULS-11 Series operates using ultrasonic sound wave propagation. Ultrasonic sound · 
waves are greatly attenuated when transmitted through air. Conversely, when liquid is 
present, transmission of the sound waves is greatly enhanced. The electronic control unit 
generates electrical signals that are converted to bursts of ultrasonic energy at the sensor. 
The ultrasonic bursts are transmitted across the liquid sensing gap. Upon receipt of a 
valid signal, the solid-state electronics generate a data enable condition, indicating 
liquid is present. This signal energizes a relay to provide a contact closure. 

GEMS 
Model No. 

ULS-11 

Mounting 
~ 

Integral 

Model Description 

Input Power 

9-42 VDC 

Notes: 

Output 

lAmp 
N.O. orN.C. 

1. Standard sensor for contact type point level: 316 stainless steel. 

3. 3/4" NPT is standard, different NPT and flanges are optional. 

Function 

Level 

4. Standard length of sensor is 2.5". Extension up to 99" is available. 

- 1 -
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Installation 

General 

The unit is easy to install. The sensor, with its integral electronics control unit, can be 
mounted in any position or orientation desired. 

Make sure that all wiring, conduit andt.electrical fittings conform to local Electrical Codes 
for the location selected. 

Visual Inspection 

Unpack the control unit and sensor assemblies. Visually inspect them for any damage. 
Advise Factory immediately if either assembly is damaged. 

Preliminarv Operational Check 

Before installing the unit, a simple operational check-out should be performed: 

1. Fill a container with liquid. 

WARNING: In a hazardous environment, never open housing cover or connec·; 
power leads without first disconnecting electrical power at the source. 

2. See wiring diagram for making the proper wiring connections. (9 to 42 VDC) 

3. Apply power from the source. 

4. Place the sensor in the liquid. Relay should energize. 

5. Remove sensor from the liquid. Relay will deenergize. System is functioning proper!:, 

6. Disconnect power to the control unit. 

7. Proceed to final installation. 

If the system does not function, notify the Factory immediately. 

- 2 -
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Final Installation 

(~; Invasive Contact Type 

C) 

(_,,,l 

Follow the instructions below: 

1. Drill a suitable hole in the vessel or pipe wall and tap for 3/4" NPT. In thin walled 
vessel or material not suitable for threading, weld or braze a bushing to accept the 
sensor. 

' 
2. Screw the sensor in the threaded section and make sure that there is a good seal. Use a 

pipe compound or sealing tape to avoid excessive tightening. Do not overtighten. 

3. Run the p~wer and control wiring cables to the electronics control unit. 

Observe all applicable electrical codes and proper wiring procedures, 

Wiring Diagram 
Model ULS-11 

Wiring Color Code 

1, Power 
Red (+) 
Black(-) 

2. Relay 
COM= White 
N.O. = Blue 
N.C. ;= Brown 

3/4" NPT 
Thread 

I 
L1 

1 

- 3 -

T 
2.5" 

Black 
Ground 

I 
4.5" 
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115VAC,SOHz 

3 Cc<"\ci , c~le... ~ 

b1~c.l~ - l-\o-\-
t_._ .. /n ·, t e. - 1i\ v e:t ~ \ 

jre e,,ri - J c~-.1" d 

A (s'1d .') = d:< ;~ 11 

T 
l 

1.5" 

l 

-r 
I 

A 

l 

' 

2.0 11 
-

1 

NORMALLY OPEN 

10 AMP CONTACT 

(., .. /(\I ~ - C) N\IYI O <7 
b\11( - t-,J,(.) I 

Q {uW/\ - N .c ' 

3/4 11 NPT 

2.5"0 
fl 

- --

' ~7/8" ~ 
MAT~?.!AL: 3isss 

CALL FACTORY FOR SPEClAL 
SIZE:. MATERIAL, EXTENSION 
LENGTH 

IMI- Imo Industries Inc. 
Gems Sensors Division 
Plainville. CT 06062-1198 

TITLE 

SYSTEM WIRING DIAGRAM 
UL TRASON/C LEVEL SENSOR 
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Specifications and Dimensions 
• 

Repeatability: 2 mm or better 

Delay (On): 0.5 seconds 

Input Power: 9 voe :o 42 voe (o;,tional AC.power available) 

Leakage Current: Less than 50 µ A 

Output: One .A.mp, Relay output (dry contact, N.O. or N.C.) 

P rotectlon: Transient, Reverse Polarity 

Sensor: 316 55 standard. Consult Factory for other materials 

Temperature: -20°F to +160°F 

Pressure: Up to 1000 psig 

:.~.:.:m!lng: 3/4" NPT STD. (For special mounting, consult Factory.) . 

Cable Length: I 10 Feet (For longer lengths, consult Factory.) 

3/4• NPT THREAD 

MATERIAL: 316SS 

CALL FACTORY FOR SPECIAL 
SIZE, MATERIAL EXTENSION 
LENGTH 

- 4 • 

3.314• 

l 
1-3/4' 
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Maintenance 

Electronics are constructed with solid-state components and epoxy-potted. Periodically, 
check and clean the sensor when used with liquids which cause a coating build-up on the 
sensor. No other maintenance is required. 

Cleaning 

If the pipe or vessel to which the unit is mounted is to be steam-cleaned or cleaned with 
abrasive detergents, remove the entire unit before cleaning by: 

(1) Disconnecting the power at source: 

(2) Opening the housing cover; 

(3) Removing power and control wiring cables; 

(4) Unthreading the sensor. 

To reinstall, follow· installation procedures. 

System Malfunction 

Should the system malfunction, notify the Factory immediately. 

- 5 -
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Warranty 

All components of GEMS systems are warranted to be free from defects in 
material and workmanship for a period of one year from the date ofshipment 
to the original purchaser. This warranty applies to general purchaser and to 
components installed, serviced apd operated according to GEMS' instruction 
manual. 

GEMS will repair or replace, at its option, FOB at its plant or any other 
· location designated, any part which proves to be defective in manufacture or 
workmanship. 

~All claims must be made within the Warranty period. No claims outside of 
the Warranty period will be honored. 

Warrar.1.ties are not applied to any components which have been damaged by 
improper installation, use exposure to unusual atmospheric conditions or 
components which have been misused, abused, damaged by neglect or acci
dent. This warranty shall not apply to any components which have been 
altered or repaired without the prior writ: ::.1 consent of GE11S. 

GEMS assumes no responsibility or liability for any labor or material or back 
charges, without written authorization. Any products returned must be with 
prior written authorization. 

THE FOREGOING IS IN LIEU OF ALL OTHER WARRANTIES, EXPRESS 
OR IMPLIED, INCLUDING ANY WARRANTIES OF MERCHAN~ABILITY 
AND/OR FOR FITNESS FOR PARTICULAR PURPOSE AND GEMS AS
SUMES NO OTHER LIABILITIES EXPRESS OR IMPLIED. GEMS SHALL 
NOT BE LIABLE FOR NOR.\1.AL WEAR AND TEAR, NOR FOR DffiECT, 
INCIDENTAL OR CONSEQUENTIAL DAMAGES. IN NO EVENT SHALL 
GEMS LIABILITY EXCEED THE PRICE OF ITS PRODUCT AT THE TIME 
OF PURCHASE. 

• 6 • 
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~GOULDS PUMPS.INC. 
~ WATER TECHNOLOGIES GROUP 

se.ECA FALL5. NEW~ 13148 

lnstallatlon, 
Operation and 
Maintenance 
Instructions 

l 
(_) (-) SAFETY INSTRUCTIONS 

~ 

j 
i 
·! 

TO AVOtD SERIOUS OR FATAL PERSONAL INJURY 
OR MAJOR PROPERTY DAMAGE, READ AND 
FOLLOW ALL SAFElY INSTRUCTIONS IN MANUAL 
ANDON PUMP. 
THIS MANUAL IS INT&NDED TO ASSIST IN THE 
INSTALLATION AND OPERATION OF THIS UNrr AND 
MUST B! KEPTWffH THE PUMP. 

A ThisisaSAl'ETYALERTSYMBOL 
When you see this symbol on the pump or in the 
manual. look for one of the following signal 

· ~ms and tie a1cn to tt1o potemia1 tor persona1 
UlJut)' Ot propeny damage.. 

·m-,1•g•1t§!!l!!;j"'·I ·Haros«: hazards ittat WILL caUM serious . 
porsonal injury, death or major propetty damage. 

, .... ~-WA_R_N_ING_! Wams of hmzds mat CAN cause ~ous 
persooal iJuuey, deadl or major property damage. 

&f-.-CAUTION--f ~ams of bal.ards lmtt CAN causepemmal 
injl.11)' or property damage. . 

NO'ne&INDlCATBS SPSClAL lNSTRUcnONS WHlC.H 
ARE VER'V IMPOR.TANT AND MUST 
BB FOLLOWBD. () () s:=:w~:~:o,:o 

MAlNTAIN 4LL SAFE'!'\' DECALS, 

P.2/S 

Serie: 
NPO 

.A.WARNING UNIT NOT DESIGNED FOR USE 
WITH HAZARDOUS LIQUIDS OR 

~ FLAMMABLEGASES. 

NOTICE: INSPECT UNlTFOR DAMAOB ANO REPORT 
ALL DAMAOE TO 'I1m CAlWBR OR 
DEALER IMMEDIAT.EL Y. 

ModdNumbcr. ________ _ 

Serial Number:~--·~---
DeaJet: ____________ _ 

Dam of' Pun::hase: ____ Installation: __ _ 
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DESCRIPTION AND SPECIFICATIONS 

C ) 
The Series NfO embraces a line of I" NPT discharge, general 
liquid transfer and ~pomp application end suction c:enaifugal 
pumps. The liquid end C01lSUlK:don is of AISI 304 sreioJas sreel. 
stamped and welded. Trimab1e. =rd-open impelkn are of AISI 
316 stainless steel. 

Max Liquid Temperature; 
212° F (100° C) ~ seal 
250011 (1~ C) Opckma1 hip temp seat 

Max Pressme: 1~ psi (862 kPa) 

Swu per Hoat:-20-Bvenly disai.buted 

• Piping should be no smaller lhan l" (25.4 mn1} disclmp aad 
l¼" (31,S mm) sucdon attd kept as shon as possible, aYOiding 
unnecessary fitting$ so mimmit.e mccio(i losses. 

- . • AJI piping MUST be Independendy M&pported and MUST NOT 
(_ l t-1lace any piping loads on the pdfflp. 

j NOTICE: 00 NOT FORCE PIPING INTO PLACE AT PUMP 
SUCTION AND DISCHAR.GS CONNECTIONS. 

• All pipe joints MUST be ahiigm. 

l 

PIPING -SUCTION 

• Short and direc:t !A!Ction piping is nicommended. ~ suction lift.~ 
ovc:sr 10' (3 m) and liquid tcmipc:rauues over 120° F (49° C), 
coru:ult pump petfotmancc curve for net positive succion head 
required (NPSHR). 

• 1f a pipe size larger man pump suction is required. an eccentric 
pipe reducer, with the straiSb£ side up, MUST be installed a: the 
pump suction. 

• II pwnp is ins&alled below the liquid source, install a full flow 
isolation vaJve in the suction for pump Inspection and 
maintel'&8DC8. 

NOTICE. DO NOT USB THE ISOLATION V ALYS TO 
lliROTTL.a PUMP. THIS MAY CAUSE LOSS OF 
PRIME. EXCESSMTBMP.SRATIJRES AND 
DAMAG£TO?UMP, VOIDlNOWARRANTY. 

• 1.t' the pump is installed above the liquid sour=, the following 
MUST be provided: · 

• To avoJicl air pockets, no part of the piping~ be above the 
' pump sucuan COllnl:!Ction • 

• Slope piping upward from liquid source. 

• Use a foot valve «check valve ONLY if necessary for 
primmg or to hokl prime during intermittent duty. 

• 1be suctioo strainer or suction bell MUS'r be at least 3 times 
the suction pipe diarnerer area. 

• Jnsun, that the si:1.e and minimum submeigcaee over SUQUOD 
inlet is sufficient to prevent air from ente:iog throlllh a suction 
VOJ:tex. See Flglll'CS 1 through 4. 

Pf PINS-DISCHARGE 
"Install a oheck: valve swtable to handle the flow. liquids wt to 

ptOYent backflow, AI,- the cheek valve. install an appzopriltely 
s= gate valve to be used to rogularc the pump capacity, 1)WIIP, 
mspecaori and for~ 

• When required. the pipe inmaer sbouki be installed between the 
check valve sad tho pump~ 

IDSW1, ground-1 ffl accardinB to 
local and National Electrica1 Oxre 
requiremtmls. 

lnsWl an all le; disconnect ~witch 
nearthepump. 

Disconnect and lockouc electrical 
power before inswling ot servicing 
pump.· 

Electrical supply MUST match pump's namopla&e 
specifications. Incorrect vollage can cau11e fire,~ 
to the mowr and voids warranty, 

MototS equipped witb automatic thmnll procec&iotl open 
the motor's ck:ctrica.l clrnuit when a tberm~ overload 
exl&ts. "1'bi& can cause me pump toSt$!1 ~~y and 
withom warning. 

• Use only $nnded copper wire to motor and ground. Tho ground 
wire MUST be at a least as Iaigc as the wile co tho motcr. Wll'I& 
shot.lid bo color Coded for ease of mainrenance. 

.( 
·, 

·:•:· 



: 

·• 
'j 

( \('?''•; 
~---)·, .. ,.

NOV 03 '9S 09:ss 
FAILURE TO PERMANENTL 'Y GROUND 

AWARNING THE PUMP, MOTOR AND CONTROLS 
Hazardous BEFOR£ CONNECTING TO 
voltage ELECTRICAL POWER CAN CAVSE 

SHOCK, BURNS OR DEATH. 
NOTICE: UNIT ROT A TION lS CLOCKWISE, WHEN 

Vl£W!O FROM 'rHE MOTOR END. INCORRECf 
ROTA1'10N MA 'f CAUSE DAMAGE TO THE 
PUMP ANO VOIDS lliE WARRANTY. 

NOTICE: PUMP MUST BS FULLY PRlMED 
BEPORB OP!RAT!ON . 

.AWARNING =1J~:~~~O FLOW 
PERSONAL INJURY OR PROPERTY 
DAMAGE. 

• Airer stabilizing the system ar normal opermag 
conditions. check tM piping. If nece~ary adjust 
the pipe suppom. 

• Mocon have pennanently lubrialted bearinw,. No lubrication ii 
powble or n~. PoJlow lhe mocor manufacturer's 
recommeQdauons fol mainteoance. 

AWAANING 
Hanrdous 
voltage 

FAILURE TO DISCONNECT AND 
LOCKOtrr ELECTRICAL POWER 
BEFORE A'ITEMPTING ANY 
MAINTENANCE CAN CAUSE 
SHOCK, BURNS OR DEATH. 
CASING MAY CONTAIN 
HAZARDOUS FLUIDS THAT CAN 
CAUSE PERSONAL INJURY OR 
PROPERTY DAMAGE. 

• Conwning pumpage as required. remove pump 
easing vent and drain plugs (408). Removo and 

HIIIMIMW.CIIA discard the respective plug O.nnas. Dnlin and 
~ flush sysrem, as required, 

• Remove die four moior bolts from the motot base or fouodation. 

• Remove me dghi cashlg cap screws (370). then usms dte s!ors 
provided about the easing (100), pry the back pull-out assembly 
from me ca.,in&, 

• Remove and discard the casing O-rins (Sl 3) and the Internal 
casing Q..rins (349). 

NOTICE: IMPELLER 'COMPRPSSBS THE MBCHANICAL 
SEAL SP.lUNO- BE PREP.ARBO POR. nm 
IMPEU.ER. TO SPRING FROM SHAFI' WHEN 
!MP.BLLBR IS REMOV.BD. 

• Remove the end cap from the motor, exposing a slot in the end 
of the mer.or shaft. While holdizla tho shale from rotatioo with a 
screwdriver, remove the impeller locknut (304) by turning it 
COUNTERCLOCKWISE. 

• While continuing to hold the motm shaft from rocauon, remove 
. the impeller by tuming ir COUNTERCLOCKWISE, Inspect for 

wear or damaae and replaoe "'~, 

P,4/S 
• Using two pry bars, I 80° apart, CAREf'UX.L Y separate the s 

housing ( 184) from the n'lO«>r adapter ( 108). The mechaniQ! 
seal (383} rol.lil'y as.-;embly will iilide from the mo«>r shaft witt 
me seal housing. · 

• CAREFULLY push out the mechanical sea! siatiorwy seat fi 
the sclll housing. Inspect and wipe clean the stationary 8eat bo 
Replace as necessary. DISCARD the mechanical seal ~mb 

• If ~ssary, rumovu thu four motor hex bolts {371) and 
CAK£FULL Y slide the mot.Or lldapter from the shaft. 

• Replace rhe moror assembly and deflector (123), as rcqum:d. 

• Disassembly is complete. 

• If removed, replace the motor shaft detloctor. Install the motor 
adapter. wirh lhe drain o~ DOWN, using the four hex be 
Torque bolls to !4 lbs ft (19 Nm). 

• Using a quality grade of 0-ring lubrication, lubm:aie ehe ouiei
elastomu of the mechanical seal iaationazy NIL Pully and 
squarely install the stationary scat inro the seal housing. With ~ 
clean. lint free cloth, CAR£FOLL Y wipe the seat face clean< 
a lubrication or debris. DO NOT damage the seat f~ 

• Slide the m how;ing assembly onto the motor sbaf't, 8Wlting i: 
fully and squarely against the motor adapter. 

• Using a quality grade of Cl-ring lubricant, luoricatt, U1f# inner 
elastomer of the mechanical se.al rotary ~bly. Fully and · 
squarely inswl the rotary assembly .-pin.ff the swionary seat 

• While holding the motor shaft from rowion with a saewdrive: 
install rbe impeller by tumins it CLOCKWISE. insuring that'. 
impeller ¥eats securely qairuii the motor shaft. Install the impe 
locknut, turning it CLOCKWISE, torquing to 10 lbs ft 
( 13.6 N m). Replace rhe moco.r end bell cap. 

• OsJna a quality grade of 0-ring !ubricam. lubrloaie and insc.ul • 
new !Met casing and casing 0-ring. 

• Slide the back pullout assembly into tho pump~ and secu; 
usifta the eight casing cap screws. Torque the eap sorewa &o 70 
in (13.6 N m), usirtg a cross pattern sequence to assure 1he casL 
is pulled down evenly. 

• W-tth MW 0-rings installed, install the casing vent and drain 
plugs,~ securely. 

• Assembly is ~omplete. 

.&WARNING 
Hazardous 
voltage 

SYMPTOM 

FAILURE TO DISCONNECT AND. 
LOCKOUT ELECTRICAL POWER 
BEFORE ATTEMPTING ANY 
MAlNTENANCI CAN CAUSE SHOCK. 
BURNS OR OEATH. 

MO'I'OR NOT RUNNING 
See Pwbable Causes 1 dut,ugh .S 

LrrrL.B OR NO LIQOID DWVERIID 
See Probable Causes 6 through 13 

'EXCESSIVE POWER. CONSUMPTlON 
See Probable ~ 3, 13, 14, 15 and 18 

EXCESSIVE NO!SE AND VIBR.A TION 
See Probable Causes 3, 6, 7, 8, 10, 12, 14, 16 and 17 
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Tr,)ubl..: ~!,,,,,1111·· •, .. 11r,n11,.t!: 

PROBABLE CAUSES 
l, Mou,r thermal. prolf:Cl'.Ortripped 

2. Open clrouit breaker or blown fuse 
3. Irnpoller bindlng 

4. Mowr improperly wired 
S. Defective motor 

6. Pump .is uot primed. air or s.s- in pumpage 

7. Discharge.~ plugaed Ot valve closed 

8. Incorrect rotation (dno phaao only) 

9. Low voltage or phase toss 

10, Impeller wom orplugpd 

11. System head too hign 
12. NPSHA too low-Excessive swmon Wt or lwes 
13. lncorre« imptUf" diameter 
14. ~se head too low-excessive flow rat.e 

lS. Pluid ~~ty, speclfic gravity too hish 
16.Wom~g 

17. Pump, motor or piping~ 

l'u111p l'.:1 h -.;,,,·i,-.:; \:PO 

....... 
100 

101 

108 
123 
184 
soc 
349 
310 
371 

~ 

408 
4129 
513 

r· ·-· 
311 . 

LJMl1'iD WARRANTY 

PartllalllC Maaerial 
Casing MUl4SS 

lnlDellef-4,31· dimnlll!t 
!mpellet-4.00" d'»lltder 
~-175•~ 

A1$1316SS 
lml)eller-3.50" diamt!el' 
tmpeller-3,25· tJlmneeer 
hn(lelllt-3.00"dlemtW 

Motor-- AISl»iSS 

DelleCtOf BUAA-N 

SBaJ hollsinO AISl304SS 
lmpsller lock ~ AISla)4S.S 

O··dB',1-lilmtllal cawig • Viton 
cari screw-casing AISf 430SS 

Hex bolts -fflCIOI' SWeWlared 
Mecnal\ieal SW -StantJard CiltonlCeramJe,tr,n 

Mechanicalsel .. ODllonal ~NA 
Mechanical saal-0f)lional ~ 
Medlanical :ieal -Ol)lloflal eaitmvlungsleM'ilOil 
~seal-OpriONII r.a,~ 
Uet:hri:atseal -O;itiOnal $ll1coR ~ 

M8cllanlcalseat-Ocitlonal SIIIGOAiMd caitloM'ihln 
Mecnri:alsral-OpliQnll SilicOnl28Q CatbtlnlBtJNA 

Plug-vent 811d - AISl304SS 
0-rillg-plug won 

Oi"lng-casillg Vil0ll 

0 
0 ------,~ 

This wamwy applies to an pumps and.relared acoessoriea manufactw-ed and/or supplied by Goulds Pump6. lnc .. Waler 
Tecbn01osia Otoup-America. . 

Any pans found to be defec:tive WU1un the warranty period 8hall be replaced at no ch3r&e to die buyer or any subsec}uont 0wnet 
during the warranty period. Tho wamuuy period shall exisi for twelve (12} months from dar.e of installation. or elshieen ( 18) . 
months from date of manufacture, whichevet exp.u:es flRt. . 

A consumer who believes that a wammty ~• exists mwit contact the dealer, or authoril.ed .-vice center, from whom the 
equipment was odginal!y pun;hased and fumigh Q>fflplete details regarding the ciaun. The dealer, or audloriled service center, is 
allthoru.ed to adjust any wamuUJ claim utilizing Goulds CuStOmer Relations Depanment Md its distributor orgasmation. 
~ warranty excludes: (a) Latior. transportation and related cost." incuned by the consumer to mce the allegedly dtlfec:uv~ 

equipment available to the dealer for inspection. (b) b-iettr.altation C.Qsts of repaired equipment, (C) Re-installation~ of 
repl.a.c:ement equipment. (d) Consequential damages of any kind. (e) Reimbursement for la.s ~ b)' intcm1pdon of service. 
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Installation and Operating Instructions 

Your Grundfos Redi-Flo4 Environmental Pump is 
of the utmost quality. Combined with proper 
installation, your Grundfos pump will give you 
many years of reliable service. 

To ensure the proper installation of the pump, carefully 
read the complete manual before attempting to install 
the pump. 

SECTION 1. 
Shipment Inspection 

Examine the components carefully to make sure no damage has 
occurred to the pump-end, motor, cable or control box during 
shipment. 

This Grundfos Redi-Flo4 Environmental Pump should 
remain in its shipping carton until it is ready to be installed. 
The carton is specially designed to protect it from damage. 
During unpacking and prior to installation, make sure that the 
pump is not contaminated, dropped or mishandled. 

SECTION 2. 

The motor is equipped with an electrical cable. Under no 
circumstance should the cable be used to support the weight of 
the pump. 

You will find a loose data plate wired to the pump. It should 
be securely mounted at the well or attached to the control box. 

Pre-Installation Checklist 
Before beginning installation, the following checks should be 
made. They are all critical for the proper installation of this 
submersible pump. 

[21 A. CONDITION OF THE WELL 
If the pump is to be installed in a new well, the well should 
be fully developed and bailed or blown free of cuttings and 
sand. Dispose of discharged materials in accordance with 
the specific job site requirements. The stainless steel 
construction of the Redi-Flo4 Environmental Pump makes it 
resistant to abrasion; however, no pump, made of any 
material, can forever withstand the destructive wear that 
occurs when constantly pumping sandy groundwater. 

Determine the maximum depth of the well, and the drawdown 
level at the pump's maximum capacity. Pump selection and 
setting depth should be based on this qata. 

The inside diameter of the well casing should be checked to 
ensure that it is not smaller than the size of the pump and 
motor. 

[21 B. CONDITION OF THE WATER 
Redi-Flo4 pumps are designed for pumping cold groundwater 
that is free of air or gases. Decreased pump performance 
and life expectancy can occur if the groundwater is not cold 
or contains air or gases. 

[21 C. INSTALLATION DEPTH 
Pumping sand or well sediment can occur when the pump 
motor is installed lower than the top of the well screen or 
within five feet of the well bottom. This can reduce the 
performance and life expectancy of the pump and should'be 
avoided. 

If the pump is to be installed in a lake, containment pond, 
tank or larger diameter well, the water velocity passing over 
the motor must be sufficient to ensure proper motor cooling. 
The minimum recommended water flow rates which ensure 
proper cooling are listed in Table A. 

[21 D. ELECTRICAL SUPPLY 
The motor voltage, phase and frequency indicated on the 
motor nameplate should be checked against the actual 
electrical supply. 

1 



SECTION 3. 
Wire Cable Type 

( ~\ype of wire used between the pump and control box with no splices and must be suitable for use with submersible (1 
~ did be approved for submersible pump applications. The pumps. · 
conductor insulation should have a continuous Teflon® jacket 

SECTION 4. 
Installation 

The riser pipe or hose should be properly sized and selected 
based on estimated flow rates and friction-loss factors. 

A back-up wrench should be used when attaching a riser 
pipe or metallic nipple to the pump. The pump should only 
be gripped by the flats on the top of the discharge chamber. 
The body of the pump, cable guard or motor should not be gripped 
under any circumstance. 

If steel riser pipe is used: 
An approved pipe thread compound should be used on all 
joints. Make sure the joints are adequately tightened in order 
to resist the tendency of the motor to loosen the joints when 
stopping and starting. 

When tightened, the first section of the riser pipe must not come 
in contact with the check valve retainer in the discharge chamber 
of the pump. 

( 
~fr the first section of the riser pipe has been attached to 
_jpump, the lifting cable or elevator should be clamped to 
the pipe. Do not clamp the pump. When raising the pump and 
riser section, be careful not to place bending stress on the 
pump by picking it up by the pump-end only. 
Make sure that the electrical cables are not cut or damaged in 
any way when the pump is being lowered in the well. 

The drop cable should be secured to the riser pipe at frequent 
intervals using an approved clip or tape to prevent sagging, 
looping and possible cable damage. 

If plastic or flexible riser pipe is used: 

Use the correct compound recommended by the pipe 
manufacturer or specific job specifications. Besides making 
sure that joints are securely fastened, the use of a torque 
arrester is recommended when using these types of pipe. 

Do not connect the first plastic or flexible riser section directly 
t~ the pump. Always attach a metallic nipple ~r adapter into the 
discharge chamber of the pump. When tightened, the threaded 
end of the nipple or adapter must not come in contact with the 
check valve retainer in the discharge chamber of the pump. 

The drop cable should be secured to the riser pipe at frequent 
intervals using an approved clip or tape to prevent sagging, 
looping and possible cable damage. 
IMPORTANT- Plastic and flexible pipe tend to stretch under 
load. This stretching must be taken into account when 

(
"~puring the cable to the riser pipe. Leave enough slack 

;ween clips or taped points to allow for this stretching. This 
_.,ndency for plastic and flexible pipe to stretch will also affect 
the calculation of the pump setting depth: If the depth setting 

2 

is critical, check with the manufacturer of the pipe to 
determine how to compensate for pipe stretch. 

When these types of pipe are used, it is recommended that 
a safety cable be attached to the pump to lower and raise 
it. The discharge piece of Redi-Flo4 submersibles is designed 
to accommodate this cable. (Figure 4) 

i 

~I~ 

Protect the well from contamination: 
While installing the pump, proper care should be used not 
to introduce foreign objects or contaminants into the well. 
The well should be finished off above grade to protect against 
surface water from entering the well, causing contamination. 

NOTE: Teflon•. is a registered trademark of DuPont. 

-----··------· 
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SECTION 5. 
Electrical 

WARNING: To reduce the risk of electric shock during operation of this pump requires the provision of acceptable grounding. If the means of 
connection to the supply connected box is other than grounded metal conduit, ground the pump back to the service by connecting a copper 
conductor, atleast the size of the circuit supplying the pump, to the grounding screw provided within the wiring compartment. • i ; .. · ' ·· 

All electrical work should be performed by a qualified 
electrician in accordance with the latest edition of the 
National Electrical Code, local codes and regulations. 

Verification of the electrical supply should be made to ensure 
the voltage, phase and.frequency match that of the motor. 
Motor voltage, phase, frequency and full-load current 
information can be found on the nameplate attached to the 
motor. Motor electrical data can be found in Table C. 
If voltage variations are larger than :t 10%, do not operate 
the pump. 
Direct on-line starting is used due to the extremely fast run-up 
time of the motor (0.1 second maximum), and the low 
moment of inertia of the pump and motor. Direct on-line 
starting current (locked rotor amp) is between 4 and 6.5 times 
the full-load current. 

Engine-Driven Generators 
If the Redi-Flo4 pump is going to be operated using an 
engine driven generator, we suggest the manufacturer of the 
generator be contacted to ensure the proper generator is 
selected and used. See Table B for generator sizing guide. 

Control Box, Single-Phase Motors 
Single-phase motors must be connected as indicated in the 
motor control box. A typical single-phase wiring diagram 
using a Grundfos control box is shown. (Figure 5-A) 

High Voltage Surge Arresters 
A high voltage surge arrester should be used to protect the 
motor against lightning and switching surges. The correct 
voltage-rated surge arrester should be installed on the 

Control 
Box 

- 230V -
115V 

Single Phase Wiring Diagram for 
Grundfos Control Boxes 

(Figure 5-A) 

Fused 
Disconnect 
Switch 

supply(line) side of the control box.(Figure 5-B) The arrester 
must be grounded in accordance with the National 
Electric Code, local codes and regulations. 

Control Box and Surge 
Arrester Grounding 
The control box shall be permanently grounded in 
ac.cordance with the National Electrical Code and local codes 
or regulations. The ground wire should be a bare copper 
conductor at least the same size as the drop cable wire size. 
The ground wire should be run as short a distance as 
possible and be securely fastened to a true grounding point. 

True grounding points are considered to be: a grounding rod 
driven into the water strata, steel well casing submerged into 
the water lower than the pump setting level, and steel 
discharge pipes without insulating couplings. If plastic 
discharge pipe and well casing are used, a properly sized 
bare copper wire should be connected to a stud on the motor 
and run to the control panel. Do not ground to a gas supply 
line. Connect the grounding wire to the ground point first and 
then to the terminal in the control box. 

Wiring Checks 
Before making the final wiring connections of the drop cable 
to the control box terminal, it is a good practice to check the 
insulation resistance to ensure that the cable is good. 
Measurements for a new installation must be at least 
1,000,000 ohm. Do not start the pump if the measurement is 
less than this. If it is higher, finish wiring and verify that all 
electrical connections are made in accordance with the wiring 
diagram. Check to ensure the control box and high voltage 
surge arrester have been grounded. 

Single Phase 
Power Supply 

L1 N 

00 

Ground 

True 
Grounding 

Point 

Single Phase Hookup 

(Figure 5-8) 3 



SECTION 6. 

( 
, . Start-Up r, 

J.er the pump has been set into the well and the wiring F. If the groundwater is clean and clear when the pump is 
connections have been made, the following procedures should first started, the valve should still be opened until the 
be performed. desired flow rate is reached. 

A. Attach a temporary horizontal length of pipe with installed 
gate valve to the riser pipe. 

B. If required, make provisions to capture discharged fluids 
for disposal. 

C. Adjust the gate valve one-third open. 

D. Start the pump and let it operate until the water runs clear 
of sand and silt. 

E. As the water clears, slowly open the gate valve in small 
increments until the desired flow rate of clear water is 
reached. The pump should not be operated beyond its 
maximum flow rating and should not be stopped until the 
groundwater runs clear. 

G. Disconnect the temporary piping arrangements and 
complete the final piping connections. 

H. Under no circumstances should the pump be operated for 
any prolonged period of time with the discharge valve closed. 
This can result in motor damage due to overheating. A 
properly sized relief valve should be installed at the well 
head to prevent the pump from running against a closed 
valve. 

I. Start the pump and test the system. Check and record 
the voltage and current draw on each motor lead. 

Operation 
A. The pump and system should be periodically checked 

for water quantity, pressure, drawdown, periods of 
cycling, and operation of controls. Under no circumstances 

(
. -.) should the pump be operated for any prolonged periods of 

time with the discharge valve closed. This can result in 
.- . motor and pump damage due· to overheating. 

SECTION 7. 

A properly sized relief valve should be installed at the 
well head to prevent the pump from running against a 
closed valve. 

B. If the pump fails to operate, or there is a loss of 
performance, refer to Troubleshooting, Section 7 . 

Troubleshooting 
The majority of problems that develop with submersible 
pumps are electrical, and most of these problems can be 
corrected without pulling the pump from the well. The 
following charts cover most of the submersible service work. 
As with any troubleshooting procedure, start with the simplest 

solution first; always make all the above-ground checks 
before pulling the pump from the well. 

Usually only two instruments are needed - a combination 
voltmeter/ammeter, and an ohmmeter. These are relatively 
inexpensive and can be obtained from most water systems 
suppliers. 

' : 

WHEN WORKING WITH ELECTRICAL CIRCUITS, USE CAUTION TO AVOID ELECTRICAL SHOCK. It is recommended that rubber gloves 
and boots be worn and that care is taken to have metal control boxes and motors grounded to power supply ground or steel drop ·:>; 
pipe or casing extending into the well. WARNING: Submersible motors are intended for operation in a we1i:·_when not operated 
in a well, failure to connect motor frame to power supply ground may result in serious electrical shock. -· , <' ;;H. · 

,/ ) 
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t'reliminary Tests 

C9 
SUPPLY 
VOLTAGE 

CURRENT 
MEASUREMENT 

WINDING 
RESISTANCE 

w 

Aft ._./ ___ _, 

INSULATION 
RESISTANCE 

~ 
OHMVALUE , 

2,000,000 ( or more) 
1,000,000(ormqref ;· 

. . ,·,, "n ; .. ~, ~"··-:' .. ,:, 

500,000 - 1,000,000 
20,000 - 50,000 :.:,,: 

·· ..... x~.~-;i;~;- :·, .. 
.. · A 10,000 - 20,000 
!\~-· 

{~ _ _) less than 10,000 

How to Measure 
By means of a voltmeter, which has been set 
to the proper scale, measure the voltage at the 
control box. On single-phase units, measure 
between line and neutral. 

How to Measure 
By use of an ammeter, set on the proper scale, 
measure the current on each power lead at the 
control box. See the Electrical Data, Table C, 
for motor amp draw information. 

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

How to Measure 
Turn off power and disconnect the drop cable 
leads in the control box. Using an ohmmeter, 
set the scale selectors to Rx1 for values under 
1 O ohms and and Rx1 O for values over 1 O 
ohms. 
Zero-adjust the meter and measure the 
resistance between leads. Record the values. 

Motor resistance values can be found in the 
Electrical Data, Table C. Cable resistance 
values are in Table D. 

How to Measure 
Turn off power and disconnect the drop cable 
leads in the control box. Using an ohm or mega 
ohmmeter, set the scale selector to Rx1 OOK 
and zero-adjust the meter. 

Measure the resistance between the lead and 
ground (discharge pipe or well casing, if steel). 

What it Means 
When the motor is under load, the voltage 
should be within ± 10% of the nameplate 
voltage. Larger voltage variation may cause 
winding damage. 
Large variations in the voltage indicate a poor 
electrical supply and the pump should not be 
operated until these variations have been 
corrected. 
If the voltage constantly remains high or low, 
the motor should be changed to the correct 
supply voltage. 

What it Means 
If the amp draw exceeds the listed service 
factor amps (SFA), check for the following: 
1. Loose terminals in control box or possible 

cable defect. Check winding and insulation 
resistances. 

2. Too high or low supply voltage. 
3. Motor windings are shorted. 
4. Pump is damaged causing a motor 

overload. 

What it Means 
If all the ohm values are normal, and the cable 
colors correct, the windings are not damaged. 
If any one ohm value is less than normal, the 
motor may be shorted. If any one ohm value 
is greater than normal, there is a poor cable 
connection or joint. The windings or cable may 
also be open. If some of the ohm values are 
greater than normal and some less, the drop 
cable leads are mixed. To verify lead colors, 
see resistance values in Electrical Data, 
Table C. . 

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

MEGAOHM VALUE CONDITION Of MOTOR AND LEADS 

2.0 
1.0 

0.5 -1.0 
0.02-0.5 

0,01 -0.02 

0 - 0.01 

Motor not yet installed: 
New Motor 
Used motor which can be reinstalled in the well. 

. ·.-~ _,. , . ,.,,..; ,,;:c1~.:·.·, :: .. '.,'; 

Motor in well (Ohm readings are for drop cable plus motor): 
A motor in reasonably good condition. 

. A motor wliich m'ay have been damaged by lightning or with damaged 
.. leads. Do not pull the. pump for this reason. 

A motor which definitely has been damaged or with damaged cable. The 
pump should be pulled and repairs made to the cable or the motor 
replaced. The motor will still operate, but probably notfor long. 
A motor which has faiied or with completely destroyed cable insulation. 
The pump r,nust be pulled and the cable repaired or the motor replaced. 
The motor will not run in this condition. 

5 



Troubleshooting Chart 
FAULT POSSIBLE CAUSES HOWTOCHECK HOW TO CORRECT 

A. Pump Does Not Run 1. No power at pump panel. Check for voltage at panel. If no voltage at panel, check 
feeder panel for tripped circuits. 

2. Fuses are blown or circuit Remove fuses and check for Replace blown fuses or reset 

( '\ breakers are tripped. continuity with ohmmeter. circuit breaker. If new fuses blow 
) or circuit breaker trips, the 

electrical installation and motor 
must be checked. 

3. Defective controls. Check all safety and pressure Replace worn or defective parts. 
switches for operation. Inspect 
contact in control devices. 

4. Motor and/or cable Turn off power. Disconnect If open motor winding or ground 

' 
are defective. motor leads from control box. is found, remove pump and 

Measure the lead to lead recheck values at the surface. 
resistances with the ohmmeter Repair or replace motor or cable. 
(Rx1 ). Measure lead to ground 
values with ohmmeter 
(Rx1 00K). Record measured 
values. 

5. Defective capacitor. Turn off the power, then If there is no needle movement, 
discharge capacitor. Disconnect replace the capacitor. 
leads and check with an ohm -
meter (Rx1 00K). When meter 
is connected, the needle should 
jump forward and slowly drift 
back. 

B. Pump Runs But Does Not 1. Groundwater level in well Check well drawdown. Lower pump if possible. If not, 
Deliver Water is too low or well is collapsed. throttle discharge valve and install 

water level control. 
2. Integral pump check valve Install pressure gauge, start If not close to the pump curve, 

is blocked. pump, gradually close the remove pump and inspect 
discharge valve and read discharge section. Remove 
pressure at shut-off. After taking blockage, repair valve and valve 

) reading, open valve to its seat if necessary. Check for other 
previous position. Convert PSI damage. Rinse out pump and 
to feet reinstall. 
(For water: PSI x 2.31 ft/PSI = 
__ ft.), and add to this the 
total vertical distance from the 
pressure gauge to the water level 
in the well while the pump is 
running. Refer to the specific 
pump curve for the shut-off head 
for that pump model. If the 
measured head is close to the 
curve, pump is probably OK. 

3. Inlet strainer is clogged. Same as B.2 above. If not close to the pump curve, 
remove pump and inspect. Clean 
strainer, inspect integral check 
valve for blockage, rinse out 
pump and reinstall. 

4. Pump is damaged. Same as B.2 above. If damaged, repair as necessary. 
Rinse out pump and reinstall. 

C. Pump Runs But at Reduced 1. Drawdown is larger than Check drawdown during pump Lower pump if possible. If not, 
Capacity anticipated. operation. throttle discharge valve and 

install water level control. 
2. Discharge piping or valve Examine system for leaks. Repair leaks. 

leaking. 
3. Pumpstrainerorcheck Remove pump and inspect. Clean, repair, rinse out pump 

valve are clogged. and reinstall. 
4. Pump worn. Same as B.2 above. If not close to pump curve, 

remove pump and inspect. 

C) 
_/ 
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I 
Troubleshooting ( continued) 

FAULT POSSIBLE CAUSES 
D. Pump Cycles Too Much 1. Pressure switch is not 

properly adjusted or is 

() defective. 

I 

2. Level control is not ) 
properly set or is defective. 

3. Plugged snifter valve or 
bleed orifice. 

E. Fuses Blow or Circuit 1. High or low voltage. 
Breakers Trip 

2. Control box wiring and 
components. 

3. Defective capacitor. 

4. Starting relay (Franklin 
single phase motors only). 

1() 
() T~~le A . 

· Mm1mum Water Flow Requirements for 
Submersible Pump Motors 

MOTOR CASING OR SLEEVE MIN. FLOW PAST 
DIAMETER 1.D. IN INCHES THE MOTOR (GPM) 

4" 

NOTES: 

4 1.2 

5 7 
6 13 
7 21 

8 30 

1. A flow inducer or.sleeve must be used if the water 
enters the well above the motor or if there is 
insufficient water flow past the motor. 
2. The minimum recommended water velocity over 4" 
motors is 0.25 feet per second. 

HOW TO CHECK HOW TO CORRECT 
Check pressure setting on Re-adjust switch or replace if 
switch and operation. Check defective. 
voltage across closed 
contacts. 
Check setting and operation. Re-adjust setting ( refer to 

manufacturer data). Replace if 
defective. 

Examine valve and orifice for Clean and/or replace if defective. 
dirt or corrosion. 
Check voltage at pump panel. If wire size is correct, contact 
If not within ± 10%, check wire power company. If not, correct 
size and length of run to pump and/or replace as necessary. 
panel. 
Check that control box parts Correct as required. 
match the parts list. Check 
to see that wiring matches 
wiring diagram. Check for 
loose or broken wires or 
terminals. 
Turn off power and discharge If no meter movement, replace 
capacitor. Check using an the capacitor. 
ohmmeter(Rx100K). When 
the meter is connected, the 
needle should jump forward and 
slowly drift back. 
Check resistance of relay coil Replace defective relay .. 
with an ohmmeter (Rx1000). 
Check contacts for wear. 

Table 8 
Guide for Engine-Driven Generators in 
Submersible Pump Applications 

MINIMUM KILOWATT RATING OF 
GENERATOR FOR THREE-WIRE 
SUBMERSIBLE PUMP MOTORS 

EXTERNALLY INTERNALLY 
REGULATED REGULATED 

MOTOR HP GENERATOR GENERATOR 
0.33HP 1.5KW 1.2KW 
0.50 2.0 1.5 
0.75 3.0 2.0 
1.0 4.0 2.5 
1.5 5.0 3.0 

NOTES: 
1. Table is based on typical ao0c rise continuous duty 
generators with 35% maximum voltage dip during start-up 
of single phase motors. . 
2. Contact the manufacturer of the generator to assure the 
unit has adequate capacity to run the submersible motor. 
3. If the generator rating is in KVA instead of kilowatts, 
multiply the above ratings by 1.25 to obtain KV A. 

7 
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Table C 
Electrical Data - 60 Hz Submersible Pump Motors 

GRUNDFOS MOTORS 

4 Inch (Two Wire) Motors -Control Box Not Required 

Circ. 
Dual 

AMPERAGE 
Brk. or 

Ser. Stnd. Element Full I Lock·I, S.F. 
HP Ph VOLT Fact. Fuse Load Rotor Amps Fuse 

SINGLE PHASEI 

l/3 1 230 1.75 15 5 3.0 25.5 4.4 

l/2 1 230 1.60 15 7 4.3 34.5 5.9 

3/4 1 230 1.50 20 9 6.6 40.5 8.0 

1 1 230 1.40 25 12 8.0 47.4 9.6 

1 l/2 1 230 1.30 35 15 1·0.6 60.8 13.1 

4 Inch (Three Wire) Motors 
!SINGLE PHASE! 

l/3 1 230 1.75 15 5 3.0 14.0 4.4 

l/2 1 230 1.60 15 7 4.3 20.0 5.9 

3/4 1 230 1.50 20 9 6.6 30.8 8.0 

1 1 230 1.40 25 12 8.0 36.3 9.6 

1 1/2 1 230 1.30 30 15 9.7 44.0 11.5 

FULL LOAD Line-to-Line 

j Power Resistance(Ohms) 

Eff. I Factor : r:J• ■• · llil""l.'T• 

~ 

47.3 63.0 6.8·8.2 

50.6 64.7 5.2-6.3 

57.0 70.0 3.2-3.8 

59.8 74.3 2.5-3.1 

64.3 77.2 1.9-2.3 

47.0 63.0 6.8·8.3 17.3-21.1 

50.7 64.6 4.7-5.7 15.8-19.6 

57.3 70.0 3.2-3.9 14-17.2 

59.8 74.5 2.6-3.1 10.3-12.5 

67.5 84.1 1.9-2.3 7.8-9.6 

Franklin Motors 

60 Hz 
KVA 

Maximum ... Code Thrust • , • • 

** (lbs) 

s 750 79.952301 

R 750 79.952302 

N 750 79.952303 

M 750 79 952304 

L 750 79.952305 

L 750 79.453301 

L 750 79.453302 

L 750 79.453303 

K 750 79.453304 

H 750 79.453305 

(refer to the Franklin Submersible Motors Application Maintenance Manual) 

\.._,· 



Table D 
Total Resistance of Drop Cable (OHMS) 

The values shown in this table are for copper r'. conductors. Values are for the total resistance of drop 

(

··~ ) . 
1 
cable from the Control box to the motor and back. 

c9 

To determine the resistance: 

1. Disconnect the drop cable leads from the control 
box. 

2. Record the size and length of drop cable. 
3. Determine the cable resistance from the table. 
4. Add drop cable resistance to motor resistance. 

Motor resistances can be found in the Electrical Data 
Chart, Table C. 

5. Measure the resistance between each drop cable 
lead using an ohmmeter. Meter should be set on 
Rx1 and zero-balanced for this measurement. 

6. The measured values should be approximately 
equal to the calculated values. 

Distance From 
Control Box·to 

Pump Motor (FT.) 
, 10 

20 
30 
40 
50 
60 
70 
80 
90 

100 
110 
120 

. 130 
140 
150 
160 
170 
180 
190 
200 

Wire Resistances 
12AWGWire 14AWGWire 
Resistance Resistance 

(OHMS) (OHMS) 
•·· _ 0.03 "'' 0.05 

0.06 0.10 
0.10 . 0.15 
0.13 0.21 
0.16. 0.26 
0.19 0.31 
0.23 0.36 
0.26 0.41 
0.29 0.46 
0.32 0.51 
0.36 .. ·o.57 
0.39 0.62 
0.42 0.67 
0.45 0.72 
0.49 0.77 
0.52 0.82 
0.55 0.87 
0.58 0.93 
0.62 0.98 
0.65 1.03 

9 
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LIMITED WARRANTY 

Redi-Flo4 Environmental Pumps manufactured by GRUNDFOS Pumps Corporation (GRUNDFOS) are warranted 
to the original user only to be free of defects in material and workmanship for a period of 18 months from date of 
installation, but not more than 24 months from date of manufacture. GRUNDFOS' liability ur:ider this warranty shall 
be limited to repairing or replacing at GRUNDFOS' option, without charge, F.O.B. GRUNDFOS' factory or authorized 
service station, any product of GRUNDFOS manufacture. GRUNDFOS will not be liable for any costs of removal, 
installation, transportation, or any other charges which may arise in connection with a warranty claim. Products 
which are sold but not manufactured by GRUNDFOS are subject to the warranty provided by the manufacturer of 
said products and not by GRUNDFOS' warranty. GRUNDFOS will not be liable for damage or wear to products 
caused by abnormal operating conditions, accident, abuse, misuse, unauthorized alteration or repair, or if the product 
was not installed in accordance with GRUNDFOS' printed installation and operating instructions. 

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

GRUNDFOS WILL NOT BE LIABLE FOR ANY INCIDENTAL OR CONSEQUENTIAL DAMAGES, LOSSES, OR 
EXPENSES ARISING FROM INSTALLATION, USE OR ANY OTHER CAUSES. THERE ARE NO EXPRESS OR 
IMPLIED WARRANTIES, INCLUDING MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE, 
WHICH EXTEND BEYOND THOSE WARRANTIES DESCRIBED OR REFERRED TO ABOVE. 

Some jurisdictions do not allow the exclusion or limitation of incidental or consequential damages and some 
jurisdictions do not allow limitations on how long implied warranties may last. Therefore, the above limitations or 
exclusions may not apply to you. This warranty gives you specific legal rights and you may also have other rights 
which vary from jurisdiction to jurisdiction. 

GRUNDFos·~ 
GRUNDFOS PUMPS CORP.• 2555 Clovis Ave. • Clovis, CA 93612 
Sales Support Centers: Allentown, PA• Atlanta, GA• Chicago, IL 

Canada: Mississauga, ONT 
L·RF-IO-001 Rev. 10/93 

PRINTED IN USA 
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ATTENTION! 
IMPORTANT INFORMATION FOR INSTALLERS OF THIS EQUIPMENT! 

( 
-'\ THIS f.QUIPMENT IS INTENDED FOR INSTALLATION BY TECHNICALLY QUALIFIED PERSONNEL. FAILURE TO INSTALL IT IN 

, COMPLIANCE WITH NATIONAL AND LOCAL ELECTRICAL CODES, AND WITH FRANKLIN ELECTRIC RECOMMENDATIONS, MAY 
· ) FIESULT IN ELECTRICAL SHOCK OR FIRE HAZARD, UNSATISFACTORY PERFORMANCE, AND EQUIPMENT FAILURE. FRANKLIN 

- INSTALLATION INFORMATION IS AVAILABLE FROM PUMP MANUFACTURERS AND DISTRIBUTORS, AND DIRECTLY FROM 
FRANKLIN ELECTRIC. CALL FRANKLIN TOLL FREE 800-348-2420 FOR INFORMATION. RETAIN THIS INFORMATION SHEET WITH 
THE EQUIPMENT FOR FUTURE REFERENCE. 

WARNING 

SERIOUS OR FATAL ELECTRICAL SHOCK MAY RESULT FROM FAILURE TO CONNECT THE MOTOR, CONTROL ENCLOSURES, 
METAL PLUMBING, AND ALL OTHER METAL NEAR THE MOTOR OR CABLE, TO THE POWER SUPPLY GROUND TERMINAL USING 
WIRE NO SMALLER THAN MOTOR CABLE WIRES. TO REDUCE RISK OF ELECTRICAL SHOCK, DISCONNECT POWER BEFORE 
WORKING ON OR AROUND THE WATER SYSTEM. DO NOT USE MOTOR IN SWIMMING AREAS. 

ATTENTION! 
INFORMATIONS IMPORTANTES POUR L'INSTALLATEUR DE CET EQUIPEMENT. 

CET EQUIPEMENT DOIT ETRE INSTALLE PAR UN TECH NICI EN QUALIFIE. SI L'INSTALLATION N'EST PAS CONFORME AUX LOIS 
NATIONALES OU LOCALES AINSI QU'AUX RECOMMANDATIONS DE FRANKLIN ELECTRIC, UN CHOC ELECTRIQUE, LE FEU, UNE 
PERFORMANCE NON ACCEPTABLE, VOIRE MEME LE NON-FONCTIONNEMENT PEUVENT SURVENIR. UN GUIDE D'INSTALLATION 
DE FRANKLIN ELECTRIC EST DISPONIBLE CHEZ LES MANUFACTURIERS DE POMPES, LES DISTRIBUTEURS, OU DIRECTEMENT 
CHEZ FRANKLIN. POUR DE PLUS AMPLES RENSEIGNEMENTS, APPELEZ SANS FRAIS LE 1-800-348-2420. CONSERVEZ CETTE 
FEUILLE D'INFORMATION AVEC L'EQUIPEMENT POUR CONSULTATION FUTURE. 

AVERTISSEMENT 

UN CHOC ELECTRIQUE SERIEIJX OU MEME MORTEL EST POSSIBLE, SI L'ON NEGLIGE DE CONNECTER LE MOTEUR, LA 
PLOMBERIE METALLIQUE, BOITES DE CONTROLE ET TOUT METAL PROCHE DU MOTEUR A UN CABLE ALLANT VERS UNE 
ALIMENTATION D'ENERGIE AVEC BORNE DEMISE A LA TERRE UTILISANT AU MOINS LE MEME CALIBRE QUE LES FILS C1U 

(
--) MOTEUR. POUR REDUIRE LE RISQUE DE CHOC ELECTRIQUE. COUPER LE COURANT AVANT DE TRAVAILLER PRES OU SUR LE 

__ / SYSTEM D,EAU. NE PAS UTILISER CE MOTEUR DANS UNE ZONE DE BAIGNADE. 

( \ 

~-_// 

ATENCION! 
INFORMACION PARA EL INSTALADOR DE ESTE EQUIPO. 

! 
PARA LA INSTALACION DE ESTE EQUIPO, SEiREQUIERE DE PERSONAL TECNICO CALIFICADO. EL NO CUMPLIR CON LAS 
NOR MAS ELECTRICAS NACIONALES Y LOCALES, ASI COMO CON LAS AECOM ENDACIONES DE FRANKLIN ELECTRIC DURANTE 
SU INSTALACION, PUEDE OCASIONAR: UN CHOQUE ELECTRICO, PELIGRO DE UN INCENDIO, OPERACION DEFECTUOSA E 
INCLUSO LA DESCOMPOSTURA DEL EQUIPO. LOS MANUALES DE INSTALACION Y PUESTA EN MARCHA DE LOS EQUIPOS, 
ESTAN DISPONIBLES CON LOS DISTRIBUIDORES, FABRICANTES DE BOMBAS O DIRECTAMENTE CON FRANKLIN ELECTRIC. 
PUEDE LLAMAR GRATUITAMENTE PARA MAYOR INFORMACION AL TELEFONO 800-348-2420. GUARDAR ESTA INFORMACION 
JUNTO AL EQUIPO PARA FUTURAS CONSULTAS. 

ADVERTENCIA 

PUEDE OCURRIR UN CHOQUE ELECTRICO, SERIO O FATAL DEBIDO A UNA ERRONEA CONECCION DEL: MOTOR, DE LOS. 
TABLEROS ELECTRICOS, DE LA TUBERIA, DE CUALQUIER OTRA PARTE MET ALICA QUE ESTA CERCA DEL MOTOR O PORNO 
UTILIZAR UN CABLE PARA TIERRA DE CALIBRE IGUAL O MAYOR AL DE LA ALIMENTACION. PARA REDUCIR EL RIESGO DE 
CHOQUE ELECTRICO. DESCONECTAR LA ALIMENTACION ELECTRICA ANTES DE INICIAR A TRABAJAR EN EL SISTEMA 
HIDRAULICO. NO UTILIZAR ESTE MOTOR EN ALBERCAS O AREAS EN DONDE SE PRACTIQUE NATACION. 

Franklin Electric 
Bluffton, Indiana 46714 

155737 REV 2 
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MS402 
Remove Cover 
or Old Lead 

-

f 
Lead plug must be 
with top of motor. ·. 
Tighten lead sere 
to 18 inch lbs. 

GRUNDFos·~} 
GRUNDFOS PUMPS CORPORATION '.. -~-... ~. 
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Limited Warranty 

Redi-Flo Environmental Pumps mariufactured by GRUNDFOS Pumps Corporation (GRUNDFOS) are warranted to 
the original user only to be free of defects in material and workmanship for a period of 18 months from date of 
installation, but not more than 24 months from date of manufacture. GRUNDFOS' liability under this warranty shall 
be limited to repairing or replacing at GRUNDFOS' option without charge, F.O.B. GRUNDFOS' factory or authorized 
service station, any product of GRUNDFOS manufacture. GRUNDFOS will not be liable for any costs of removal, 
installation, transportation, or any other charges which may arise in connection with a warranty claim. Products which 
are sold but not manufactured by GRUNDFOS are subject to the warranty provided by the manufacturer of said 
products and not by GRUNDFOS' warranty. GRUNDFOS will not be liable for damage or wear to products caused 
by abnormal operating conditions, accident, abuse, misuse, unauthorized alteration or repair, or if the product was 
not installed in accordance with GRUNDFOS' printed installation and operating instructions. 

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

GRUNDFOS WILL NOT BE LIABLE FOR ANY INCIDENTAL OR CONSEQUENTIAL DAMAGES, LOSSES, OR 
EXPENSES ARISING FROM INSTALLATION, USE OR ANY OTHER CAUSES. THERE ARE NO EXPRESS OR 
IMPLIED WARRANTIES, INCLUDING MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE, 
WHICH EXTEND BEYOND THOSE WARRANTIES DESCRIBED OR REFERRED TO ABOVE. 

Some jurisdictions do not allow the exclusion or limitation of incidental or consequential damages and some 
jurisdictions do not allow limitations on how long implied warranties may last. Therefore, the above limitations or 
exclusions may not apply to you. This warranty gives you specific legal rights and you may also have other rights 
and you may also have other rights which vary from jurisdiction to jurisdiction. 

Attorney's Fees 
Should any dispute arise between Buyer and GRUNDFOS with regard to this agreement or any sale of product 
pursuant to this agreement, the prevailing party in said dispute shall be entitled to reasonable attorney's fees. 

Choice of Law 
This agreement shall be governed by and construed in accordance with the laws of the State of California. Buyer 
agrees that all actions or proceedings arising directly or indirectly out of a sale of products from GRUNDFOS to Buyer 
shall be litigated only in courts located within California, and Buyer consents to the jurisdiction of any such local, state 
or federal court. 

August '90 GRU~DFOS"~ 
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Buck-Boost Transformers 
SELECTION AND CONNECTION INSTRUCTIONS 

Design Style A, Wall 
Mounting, suitable for indoor 
or outdoor use, .050 through 

.250 KVA. 

HIGH 
the LOW Voltage 

Problem Solvers 

Design Style B, Hardshell, 
encapsulated, .500 through 5 
KVA, for indoor or outdoor 
use. 

Hevi-Duty Buck-Boost Transformers are insulating trans
formers with low voltage secondary windings. By field 
connecting the primary and secondary windings in accordance 
with recommended instructions, the transformer is "field 
converted" to an autotransformer which will buck or boost the 
supply voltage a small amount, usually no more than ±20%. 
Autotransformers are inherently much more economical to 
purchase and operate compared to isolation transformers of 
equivalent rating. This is why buck-boost transformers are the 

most practical and economical solution for changing line 
voltages small amounts. Most common applications are 
boosting 208V. to 230V., 230V. to 277V. and vice-versa. When a 
buck-boost transformer is wired as an autotransformer, only a 
fraction of the load KVA is actually transformed. In an autotrans
former circuit, the majority of the load KVA passes directly from 
the supply to the load. This is why a buck-boost transformer can 
supply a load which has much larger KVA rating than the 
nameplate indicates. 

Buck-Boost Transformers 
DIMENSIONS 

CATALOG NUMBERS Mounting 
KVA/ 120 X 240 120 X 240 240 X 480 

Voltage 12/24 16/32 24/48 A 

.050 P19FB50 P20FB50 P22FB50 5½ 

.100 P19FB100 P20FB100 P22FB100 61/a 

.150 P19F150A P20F150A P22F150A 6% 

.250 P19F250A P20F250A P22F250A 7 

.500 HS19F500A HS20F500A HS22F500A 93/a 

.750 HS19F750A HS20F750A HS22F750A 93/a 
1.0 HS19F1A HS20F1A HS22F1A 93/a 
1.5 HS19F1.5A HS20F1 .5A HS22F1.5A 10½ 
2.0 HS19F2A HS20F2A HS22F2A 10½ 
3.0 HS19F3A HS20F3A HS22F3A 12¼ 
5.0 HS19F5A HS20F5A HS22F5A 17 

D1mens1ons are approximate and subject to change without notice. 
Request certified drawings for construction purposes. 
Complete connection instructions are enclosed with each transformer. 

Design Style A 
Wall Mounting .050 
Through .250 KVA 
Suitable for Indoor 
or Outdoor Use. 

Dimensions Dimensions 

B C E 

3¾ 23~ 43.~ 

3¾ 23~ 5¾ 
3¾ 23•4 57/a 
41/a 31'1 5' 3/,s 

8¾ 5¾ 4 

8% 5¾ 4 

8% 5¾ 4 

91/a 611 4 

97a 61·1 4 
103-i 7 6 
133~ 8¾ 8 

Design Style B 
~ 

F 

2\~ 
2½ 
21/1 
31-:1 
714 

714 

71-4 

81.;, 

81.1 
91a 

· 12 

Wall Mounting 
Encapsulated .500 KVA 
Through 5 KVA 
Suitable for Indoor 
or Outdoor Use. 

® LISTED 
POWER 
TRANSFORMER 
338H 

All transformers shown in this catalog 
are UL Listed and OSHA acceptable. 
UL file number E25872. 

Approx. 
Temp lnsul. Weight Design 
Rise Class (Lbs.) Style 

80°C 185°C 3 A 

80°C 185°C 33/a A 
11s0 c 185°C 5 A 
115°c 185°C 7 A 

115°c 185°C 22 B 
115°c 185°C 27 B 
115°c 185°C 28 B 

115°c 185°C 40 B 
115°c 185°C 46 B 
115°c 185°C 62 B 
115°c 185°C 100 B 

A UNIT OF GE,..EAAI. 51GNAL<::s 

HEVI-DUTV 
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Three Phase Applications 

H4 X1 

X2 

INPUT OUTPUT 

X3 

H1 X4 

Buck-Boost transformer connected as a low voltage insulating transformer 
(high voltage and low voltage windings illustrated series connected) with no 
interconnection of high voltage and secondary windings. This is how they are 
shipped from the factory. A typical 120 x 240V - 12 x 24V model is shown. 

How to Use Selection Charts - 4 Easy Steps 
1. From the top row of the appropriate single or three-phase 

chart, locate the high and low voltage which is closest to 
the required voltage. 

2. Move down that column to the ampere/current or KVA 
rating closest to, but greater than, the rating required by 
the load. In boosting applications, the HV circuit amps in 
the charts will correspond to load amps. For bucking 
applications, LV circuit amps will correspond to load 
amps. 

3. Obtain the transformer catalog number from the far left 
column. 

4. The identification code of the wiring/ connection diagram 
to be used is found at the bottom of the voltage, KV A and 
ampere column. Using the catalog number, the 
dimensions can be found on page 2. Mounting 
dimensions are also provided in these tables. Three
phase applications will require either 2 or 3 transformers 
as noted at the bottom of the three-phase selection 
charts. 

EXAMPLE: 
Number of Phases - Single 
Frequency - 60 Hertz 
Supply or Input Line Voltage - 208V 
Voltage Required by Load - 230V 
Load KVA Rating - 6 KVA . 

From Table 1 with a 208 volt supply or input line voltage, a 
boost to 229 volts can be obtained. Move down the column 
until the KVAlisted is larger than 6.0 KVA. Move to the leftand 
the correct catalog number is HS19F750A using wiring 
diagram D. 

The tables can be used to determine the maximum KVA or 
ampere/current rating for Buck-Boost transformers using 
catalog numbers. 
EXAMPLE: 

Find the maximum load KVA and amps a 
HS20F500A can handle when used to buck 136 
volts to 120 volts, single-phase. 

From Table 2, locate catalog number HS20F500A in left 
column. From the top line locate the voltage required (120-
136). From the point of intersection read the maximum load 
amps and KV A. The correct answers are 35.4 amps and 4.25 
KVA. 

WIRING DIAGRAMS 
The diagrams are used for either Boosting or Bucking 
applications. For Boosting, connect the supply voltage to 
terminal shown as "L.V." (Low Voltage). The load terminals 
are to be connected to the terminals shown as "H.V." (High 
Voltage). For Bucking, connect the supply voltage to the 
terminals shown as "H.V." (High Voltage). The load terminals 
are to be connected to the terminals shown as "L.V." (Low 
Voltage). 

H4 

X1 

X2 

INPUT OUTPUT 

X3 

X4 

H1 

Identical Buck-Boost transformer connected as a boosting autotransformer .. 
The interconnection of H1 and X4 is made in the field by the installer, 
converting it to an autotransformer. 

The connection of H1 to X4 allows the unit to be used as an 
autotransformer. This permits the use of a transformer which 
is economical in cost yet small in size for its load handling 
capability. When wired as an autotransformer, only a fraction 
of the KVA is transformed. The portion of the KVA which is 
transformed is related directly to the percentage buck or 
boost desired. For example, if a Buck-Boost transformer is 
wired for a 10% voltage boost, only 10% of the KVA is passed 
directly from the source to the load. The balance of the power 
passes directly from the source to the load and is not 
"transformed." Therefore, the KVA size of the Buck-Boost 
transformer required is only one-tenth the KVA capacity of 
the insulating transformer one normally would expect to use 
for the required load. 

Buck-Boost transformers should be installed as close to 
the load as possible. This will avoid normal voltage drop due 
to long line circuits. Use a wire size of sufficient capacity to 
carry the current of the load. In selecting your transformer, be 
sure that the KVA size selected is correct for the voltage 
change and current requirements. 

Since the Buck-Boost transformer is a dual primary and 
dual secondary insulating transformer, it can also be used for 
applications where transformation to either 12V, 16V, 24V, 
32V or 48 volts is required. Do not use Buck-Boost formulas 
when using a Buck-Boost transformer tor transformation to 
12V, 16V, 24V, 32V or 48 volts. When used as an insulating 
transformer, KVA capacity is limited to nameplate rating 
when applied as an insulating transformer. 

How to Select the Proper Transformer 
To select the proper transformer for Buck-Boost 
applications, determine: 
1. Input Line Voltage - By using a voltmeter, measure the 

supply voltage. · 
2. Voltage Required for the Load - Check the load 

equipment nameplate to determine the voltage 
requirement. 

3. KVA or Ampere Rating of the Load - Knowing either the 
load KVA or the load ampere requirement is sufficient. 
This information will also be listed on the nameplate of the 
load equipment. . 

5. Number of Phases - Single- or three-phase line and 
load should match because a transformer is not capable 
of converting single-phase to three-phase. It's a common 
application to make a single-phase transformer 
connection from a three-phase supply by use of one leg of 
the three-phase supply circuit. Care must always be 
taken not to overload the leg of the three-phase supply. 
This is particularly true in a Buck-Boost application 
because the supply must provide for the load KV A, not just 
the nameplate rating of the Buck-Boost transformer. 
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Three Phase Wiring Connection Diagrams 

OPEN DELTA OPEN DELTA 
HV LV 

1 2 3 3 2 1 
r------7 
I 
I 
I X2 X4 

r------, 
')X4 

I 
I X1 X3 

,1 X3 
. X2 

T 
R 
A J X1 
N 

H3 s l H4 . 
H2 A 

~ H3 
H2 

I 
L ___ _H_!_J 

I . 
I _ti! _ _j L---1 r--- -H1-7 r---1 H1 7 
I 
I 

H2 
T 

I , H2 
H3 

H3 R ) 

A 
N J H4 
s I 1 X1 
B . 

X1 X3 ~ X2 
X3 

X2 X4 
L ______ ; X4 

L ______ .J 

Diagram E Diagram F. 

OPEN DELTA 

LV HV 
1 2 3 TRANS A 1 2 3 

- - -1- - -
X2 X4· 

X1 X3 
I 
l 

H2 H4 
w 

H1 H3 
- - -1- - - " ~ ;.J 

0 
- - -I- - - > 

H1 H3 :: g 
H2 H4 

T 
I 

X1 X3 

X2 X4 

1 
-

TRANS B 

HV 
1 2 3 LV 

1 2 3 

T 
R 
A 
N 
s 
A 

T 
R 
A 
N 
s 
B 

Y CONNECTION 
r-------, 
I X2 X4 I 
I Ir X3 IR 

IA 
H4 IN s 

I 
IA 
I 

L ~1 __ - ~~J 
r -------, 
I X2 X4 I 

I Ir 
I X3 IR 

IA 
H4 IN s 

's 
I I 
L _ti!_ - - _H~ .J 

r-------, 
I X2 X4 I 

I 
I X1 X3 

'r 
IR 

I IA 
I H2 H4 1N s 
I le 
I I 
L _!''!__ - _tl~J 

OPEN DELTA 

TRANS A 
------

X4 l 
X3 

◄ X2 J 

~ 
X1 jJ 

H2 H4 
. 

H1 H3 
- - - - - -
- - - - - -

H1 H3 
. 

H2 H4· 
J 

X11 
,l 

X2 .J x~, 
. 

X41 

------
TRANS B 

Diagram G 

w 

" ~ ;.J 

0 
> 
J: 

" t: 

1234 4123 
Diagram H Diagram J 

HV 
1 2 3 
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X1 

H2 

LV 

H1 

LV 

Single Phase Wiring Connection Diagrams 

X4 

X3 

H4 

H3 

Diagram A 

X4 

X3 

X2 

X1 

H4 

H3 

H2 

H1 

DiagramD 

HV 

LV 

HV 

X2 

X1 

HV 
H2 

HV LV 

H1 

Diagram B Diagram C 

Three Phase Applications 

1: 

II 
I 

r=7 
! __ f 

-~ 
I 

Now available to ease wiring - U.L rated (Rainproof type-3R) field installed junction 
boxes for ganging two and three hardshell style units. Consult factory for details. 

A U"'lf OF GE"IERAL SIGNAO..<:s 

HEVl·OUTV 
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TABLE 
1 

TABLE 
2 

SINGLE-PHASE 
120 x 240 VOLTS PRIMARY-12/24 VOLTS SECONDARY 

Cllliog Low Voltage 96 100 100 105 110 110 115• 115• 120· 120· 200 208 220 220· 240• 
Number High Voltage 115 110 120 115 121 132 126 138 132 144 220 229 231 242 252 

HV Amps 2.08 4.16 2.08 416 4.16 2.08 4.16 2.08 416 2.08 2.08 2.08 4.16 2.08 416 

P19FB50 KVA 239 458 .250 479 504 275 525 287 550 300 458 477 .962 504 104 

LV Amos 2.49 4 58 2.50 456 4 58 2 50 456 2.50 4 58 2.50 2.29 2.29 437 2 29 434 

HV Amos 416 8.33 416 8.33 8.33 416 8.33 416 8.33 416 4.16 4 16 8.33 -116 8.33 
P19FB100 KVA 479 .916 .500 958 100 550 1 05 575 110 600 916 954 192 '00 2.10 

LV Amos 4.99 9.16 5.00 912 9.16 500 913 5.00 9.16 5.00 4 58 4 58 8.75 .: 56 8.75 
HV Amps 10 4 20.8 10.4 20.8 20.8 10 4 20.8 104 20.8 10.4 10 4 104 20.8 '0 J 20.8 

P19F250A KVA 1.19 2.29 125 2.39 2.52 1 37 2.62 1 43 2.75 1 50 2.29 2.38 4.81 2 52 5.25 
LV Amps 12.4 22.9 12.5 22 8 22.9 12 5 22 8 12.5 22.9 12.5 11 4 i 1 4 21.8 11.: 218 
HV Amos 20.8 416 20.8 416 416 20.8 416 208 416 20.8 20.8 208 416. 20 8 416 

HS19F500A KVA 2.39 4.58 2.50 4 79 5.04 2.75 5.25 2 87 5.50 3.00 4.58 477 9.62 5 04 10.5 

LV Amos 24.9 45.8 25.0 45.6 45.8 250 45.6 25.0 45.8 25.0 22.9 22.9 43.7 22 9 43.7 
HV Amps 312 62.5 312 62.5 62.5 312 62.5 31.2 62.5 312 31 2 312 62.5 3~ : 62.5 

HS19F750A KVA 3.59 6.87 3.75 718 7.56 412 7.87 4.31 8.25 4.50 6.87 7.15 14.4 i 56 15.7 

LV Amos 37 43 68.7 37 5 68.4 68.7 37 5 68.4 37.5 68.7 37 5 34.3 344 65.6 3-l 3 65.6 
HV Amps 416 83.3 416 83.3 83.3 416 83.3 41.6 83.3 41.6 41 6 416 83.3 .:, 6 83.3 

HS19F1A KVA 4.79 9.16 5.00 9.58 10.0 5.50 10.5 5.75 110 6.00 9.16 954 19.2 10 0 210 
LV Amps 499 916 50.0 912 916 50.0 91.3 50 0 916 500 45.8 458 87 5 J5 a 87 5 
HV Amps 62.5 125 62.5 125 125 62.5 125 62.5 125 62.5 62.5 62.5 125 62 5 125 

HS19F1.5A KVA 7.18 13.7 7.50 14.3 15.1 825 15.7 8.62 16.5 900 13.7 143 28.8 15.1 315 
LV Amps 74.8 137 75.0 136 137 75.0 136 75.0 137 75.0 68.7 68.8 131 68 7 131 
HV Amps 83.3 166 83.3 166 166 833 166 83.3 166 83.3 83.3 833 166 83.3 166 

HS19F2A KVA 9.58 18.3 10.0 19.1 20.1 11.0 21.0 11.5 22.0 12.0 18.3 19.0 38.5 201 42.0 
LV Amps 99.8 183 100 182 183 100 182 100 183 100 91 e 917 175 91 6 175 
HV Amps 125 250 125 250 250 125 250 125 250 125 125 125 250 125 250 

HS19F3A KVA 14.3 27 5 15.0 28.7 30.2 16.5 31.5 17.2 33.0 18.0 27.5 28.6 57.7 30 2 63.0 
LV Amps 149 275 150 273 275 150 273 150 275 150 137 137 262 137 262 
HV Amps 208 416 208 416 416 208 416 208 416 208 208 208 416 208 416 

HS19F5A KVA 23.9 45.8 25.0 47.9 50.4 27.5 52.5 28.7 55.0 30.0 45.8 47 7 96.2 504 105 
LV Amps 249 458 250 456 458 250 456 250 458 250 229 229 437 229 437 

Applicable Connection Diagram B A 8 A A 8 A 8 A B D D C J C 

*60 HZ ONLY (ALL OTHER RATINGS 50/60 HZ) 

SINGLE PHASE 
120 x 240 VOLTS PRIMARY-16/32 VOLTS SECONDARY 

Catalog LowVollage 95 101 106 110 110 115• 115· 120· 120· 203 208 220 220 230• 240· 
Number High Vollage 120 115 120 125 139 130 146 136 152 230 236 235 249 261 256 

HV Amps 1.56 3.12 3.12 3.12 1.56 312 1.56 312 156 156 156 3.12 1.56 1 56 3.12 
P20FB50 KVA 187 .359 375 390 .217 J06 228 425 237 359 368 734 389 40i 800 

LV Amps 197 3.55 353 3.55 197 3 53 1.98 3 54 1 97 1 77 1 77 3 33 1 76 1-:: 3.33 
HV Amps 312 625 6.25 6.25 3.12 6 25 3.12 6 25 312 312 312 6.25 3.12 312 6.25 

P20F8100 KVA 375 .718 .750 781 434 812 456 850 475 718 m 1 46 778 815 1.60 
LV Amps 394 7.11 707 710 3.94 706 3.96 7 08 3 95 3 54 3 54 6 67 3.53 3 54 666 
HV Amps 7 81 15.6 15.6 156 7.81 15 6 7.81 15.6 7 81 7 81 7.81 15 6 7 81 .7 a, 15.6 

P20FB250A KVA .937 1.79 1.87 1 95 1 08 203 1.14 212 118 1 79 1.84 367 1.94 2 03 4.00 
LV Amps 981 17 7 17 6 177 9.87 175 9.91 177 9 89 8 85 886 16.6 8.84 8 ~6 166 
HV Amos 15.6 31.2 312 312 15.6 31 2 15.6 312 15.6 15.6 156 312 15.6 15 6 31 2 

HS20F500A KVA 1 87 3.59 3.75 3.90 217 J06 2.28 4.25 2 37 3.59 3.68 7 34 3.89 407 800 
LV Amps 19.7 35.5 353 35.5 19.7 35 3 19.8 35.4 19 7 17.7 177 33 3 17.6 177 333 
HV Amps 23.4 46.8 46.8 46.8 234 46 8 23.4 46.8 234 23 4 23 4 46 8 234 234 46.8 

HS20F750A KVA 2.81 5.39 5.62 5.85 3.25 609 342 637 3.56 5.39 5.53 111 5.83 611 12.0 
LV Amps 29.6 53.3 53.0 53.2 29.6 53.0 29.7 531 29.6 265 26.5 500 265 26 5 500 
HV Amps 31.2 62.5 62.5 62.5 312 62 5 31 2 62.5 31.2 31.2 31 2 62 5 31.2 31 2 62.5 

HS20F1A KVA 3 75 718 7.50 7.81 4.34 812 4.56 850 4.75 7.18 7.37 14.6 7.78 815 16.0 
LV Amps 39.4 71.1 70.7 710 39.4 70.6 39 6 708 39.5 35.4 35.4 66.7 353 35 4 66.6 
HV Amps 46.8 93.7 93.7 93 7 46.8 93 7 46 8 93.7 46.8 46.8 46.8 93.7 46.8 46.8 93 7 

HS20F1.5A KVA 5.62 10.7 11.2 11.7 6.51 12.1 6.84 12 7 7.12 10.7 11.0 220 116 12.2 24.0 
LV Amps 59 2 106 106 106 59.2 106 59 5 106 59.3 53.1 53.1 100 53.0 531 100 
HV Amps 62.5 125 125 125 625 125 62.5 125 62 5 62.5 62.5 125 62.5 62 5 125 

HS20F2A KVA 7.50 14.3 15.0 156 8.68 162 912 17.0 950 14 3 14.7 29 3 15.5 16 3 32.0 
LV Amps 789 142 141 142 79 141 79 3 141 791 70.8 ?0.9 133 70.7 70 9 133 
HV Amps 93 7 187 187 187 93.7 187 93.7 187 93 7 93 7 93 7 187 93 7 93 7 187 

HS20F3A KVA 11.2 21.5 22.5 23 4 13.0 243 13 6 25 5 14 2 21.5 22 1 440 233 24 4 48.0 
LV Amps 118 213 212 213 118 212 119 212 118 106 106 200 106 106 200 
HV Amps 156 312 312 312 156 312 156 312 156 156 156 312 156 156 312 

HS20F5A KVA 18.7 35.9 37.5 390 21.7 406 22 8 42.5 23 7 35.9 368 ;34 38.9 40.7 80.0 
LV Amps 197 355 353 355 197 353 198 354 197 177 177 333 176 177 333 

Applicable Connec11on Diagram B A A A 8 A 8 A 8 0 D C D D C 

*60 HZ ONLY (ALL OTHER RATINGS 50/60 HZ) 

240• 

264 

2.08 
.550 
2.29 
416 
1.10 
4 58 
10.4 
2.75 
11.4 
20.8 
5.50 
22.9 
312 
8.25 
34.3 
41.6 
110 
45.8 
62.5 
16.5 
68.7 
83.3 
22.0 
91.6 
125 
33.0 
137 
208 
55.0 
229 
D 

240· 

272 

1.56 
425 
1.77 
3.12 
.850 
3.54 
7.81 
2.12 
B 85 
15.6 
4.25 
17.7 
23.4 
6.37 
26.5 
31.2 
8.50 
35.4 
46.8 
12.7 
531 
62.5 
17.0 
708 
93.7 
25.5 
106 
156 
42.5 
177 
D 
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TABLE 
3 

TABLE 
4 

SINGLE-PHASE 
240 x 480 VOL TS PRIMARY - 24/ 48 VOL TS SECONDARY 

Ca1a1og Low Voltage 200 230" 230" 345 380 380 400 415 
Number High Voltage 240 253 276 380 400 418 440 436 

HV Amos I 04 2.08 I 04 I 04 2 08 '04 I 04 2 08 

P22f850 KVA 250 .527 287 395 833 435 458 908 
LV Amos I 25 2 29 I 24 1 14 2 19 '. 14 114 2 19 
HV Amos 2.08 4.16 2.08 2 OB 416 208 2 OB a 16 

P22FB100 KVA 500 105 575 791 I 66 370 916 1 81 

LVAmos 2.50 4 56 2 50 2 29 4 36 2 29 2 29 a 36 

HV Amos 5.20 10 4 5.20 5.20 10 4 520 520 104 

P22FB250A KVA I 25 2 63 I 43 I 98 4 16 217 2.29 4 54 

LV Amos 6 25 114 6 21 5 73 109 S 71 5 72 :09 

HV Amos 10 4 20.8 10 4 10.4 208 '.04 104 20.8 

HS22F500A KVA 2.5 5.27 2.87 3.95 833 4 35 4 58 9 08 

LV Amos 12 5 22 7 12 4 11 4 219 • 1 4 I I 4 21 8 
HV Amos 156 31 2 15.6 15.6 31 2 15.6 15 6 JI 2 

HS22Fi50A KVA 3 75 7 90 4 31 5.93 12.5 6 53 6 87 '3 6 
LV Amos 18 7 34 3 ,a·1 17 I 32 8 '7 I 17 1 32 8 

HV Amos 20.8 41.6 208 20.8 ., 6 208 20.6 41 6 

HS22f IA KVA 5.00 10.5 5 75 7 91 16 6 8 70 9.16 18 I 

LV Amos 25 0 45.6 250 22 9 436 22 9 22 9 43 6 

HV Amos 31 2 62 5 31 2 31.2 62.5 31 2 31 2 62 5 

HS22FI SA KVA 7 50 15.8 862 11 8 25 0 13 0 13 i 2i 2 

LV Amos 37 5 68 7 37 5 34 2 65.7 34 2 34 2 55 5 
HV Amos 41 6 83.3 416 41 6 83 3 41 6 41 6 B3 3 

HS22F2A KVA 100 21 0 11 5 15.8 33.3 17 4 18 3 36.3 

LV Amos 50 0 91 3 500 45 7 87 6 45 7 45 7 86 4 

HVAmos 62.5 125 62 5 62.5 125 62.5 62.5 125 

HS22F3A KVA 150 31 6 17 2 23 7 50.0 26; 27 5 54 5 
LV Amos 75.0 137 74 7 68 6 131 68 6 68 i 131 

HV Amos 104 208 104 104 208 104 104 208 
HS22F5A KVA 25.0 52 7 28.7 39.5 83.3 43 5 45.8 90.8 

LV Amos 125 229 124 114 219 114 114 218 
Aoo11caoIe ConnecllO> Diagram B A 8 D C u D C 

*60 HZ ONLY (ALL OTHER RATINGS 50/60 HZ) 

THREE-PHASE 

415 436 440 440 460" 460" 480" 

456 480 462 484 483 506 504 

: 04 I 04 2 08 I 04 2 08 • 24 2.08 
475 500 962 504 I 00 527 I 05 
1 14 1 14 2 18 1 14 2.17 : •4 2.18 

2 08 2 OP. 4 16 208 4.16 : JB 416 

950 I 00 192 1 00 2 01 : 05 2.10 

2 29 2.29 4 36 2 27 4 36 : :s 4 37 
5.20 5 20 '04 520 104 : 20 104 
2 37 2.50 481 2 52 503 : 53 525 
5 71 5.73 ,ag 5 72 10 9 : 7\ 10.9 
:o 4 10.4 20 8 104 208 ....... 20.8 
4 75 5.00 962 504 100 : .:. ' 10.5 
'. I 4 11 4 21 8 11 4 21 7 •• J 21 8 
:5 6 15 6 31 2 15.6 31 2 :e 5 31.2 
; 12 7 50 14 4 7 56 15.0 • ?0 15.7 
17.1 17 1 ·32 7 171 327 • ~ 1 32 7 
20.8 208 416 208 416 :J s 4i 6 

9 50 100 19 2 100 20 I :J5 21 0 
22 9 22 9 43 6 22 7 43 6 :2 9 43.6 
31.2 31 2 62 5 31 2 62.5 31 2 62.5 
14 2 150 28.8 151 30.1 ·: s 315 
34 2 34 2 65 4 343 75 2 ,, 3 65.6 
41 6 41 6 53 3 41 6 83 3 .;i 5 833 
19.0 200 38 5 20 I 40.2 21 0 42.0 
45 7 458 87 5 45.6 Bi 3 -!55 87.5 
62.5 62.5 125 62.5 125 52.5 125 
28.5 300 577 30.2 603 31 6 63.0 

68 6 68.8 131 68.6 131 :8 6 131 

104 104 208 104 208 ·04 208 
47.5 50.0 96 2 504 100 52.7 105 
114 114 218 114 217 ·14 218 
D D C 0 C ) C 

120 x 240 VOLTS PRIMARY-12/24 VOLTS SECONDARY 

Catalog Low Voltage 92 96 100 110 115• 120· 120· 200 208 208 218 220 230" 230" 240" 
Number High Voltage 110 115 120 121 126 132 144 220 229 229 240 231 241 253 252 

HV Amos 2.08 2.08 2.08 4.16 4.16 4 16 2.08 2 08 2.08 4.16 2.08 416 4.16 208 416 

P19FB50 KVA .397 .415 433 873 909 .952 .519 793 826 .1.65 .866 1.66 1.73 912 1.81 
LV Amos 2.49 2 49 2.50 4 58 4 56 4 58 2.50 2 29 2 29 4 58 2.29 4.37 4.36 2 29 4.37 
HV Amps 4.16 4 16 4.16 8.33 8.33 8.33 4.16 416 4.16 8.33 4 16 8.33 8.33 4 16 8.33 

P19FB100 · KVA 793 .830 .866 1.74 181 190 104 I 58 1 65 3.30 173 3.33 3.47 1 82 3.63 
LV Amps 4.98 4.99 5.00 9.16 9.13 9.16 5.00 4 58 4 58 917 4 58 8 75 8.73 4 58 8.75 
HV Amps 10.4 10.4 104 20.8 208 20.8 10.4 104 10 4 20.8 10.4 20.8 208 !0.4 20.8 

P19FB250A KVA 1.98 2.07 2.16 4.36 4 54 4.76 2.60 397 413 8.26 433 8.33 8.69 4 56 909 
LV Amps 12.4 12.4 12.5 22.9 22.8 22.9 12.5 11 4 11 4 22.9 11 4 218 21.8 11 4 ~1.8 
HV Amps 20.8 20.8. 20.8 41.6 41.6 416 20.8 20 8 20.8 41.6 208 41 6 416 20.B 41.6 

HS19F500A KVA 3.97 4.14 4.33 8.73 9.09 952 519 7.93 8.26 16.5 8 66 16.6 17 3 9 12 18.1 
LV Amps 24.9 249 25.0 45.8 45.6 45 B 250 22.9 22.9 45.8 22 9 43.7 43.6 22.9 43.7 
HV Amos 31.2 31.2 31.2 62.5 62.5 62.5 31.2 31 2 31.2 62.5 31 2 62.5 62.5 312 62.5 

HS19F750A KVA 5.95 6.22 6.49 13.0 13.6 14.2 7.79 119 12.3 24.7 13.0 25.0 26.0 13.6 27.2 
LV Amps 37.3 37.4 37.5 68.7 68 4 68.7 37 5 34.3 34.4 68.8 34 4 656 65.4 34.3 65.6 
HV Amps 41.6 41.6 41.6 83.3 83.3 833 41.6 41 6 41.6 83.3 416 83.3 83.3 416 83.3 

HS19F1A KVA 7.93 8.3 8.66 · 17.4 18.1 19.0 10.3 15 8 16.5 33.0 17.3 33.3 34.7 18.2 36.3 
LV Amps 49.8 49.9 50.0 91.6 91.3 916 50.0 45.B 45.8 91.7 458 87.5 87.3 45.8 87.5 

HV Amps 62.5 62.5 62.5 125 125 125 62 5 62.5 62.5 125 62.5 125 125 62.5 125 
HS19F1.5A KVA 11.9 12.4 13.0 26.1 27 2 28.5 15.5 23.8 24.7 49.5 25.9 50.0 52.1 27.3 54.5 

LV Amps 74.7 74.8 75.0 137 136 137 75.0 68.7 68.8 137 688 131 131 68.7 131 
HVAmps 83.3 83.3 83.3 166 166 166 83.3 83.3 83.3 166 83.3 166 166 83.3 166 

HS19F2A KVA 15.8 16.5 17.3 349 36.3 38.1 20.7 31.7 33.0 66.1 34.6 66.6 695 36 5 72.7 
LV Amos 996 83.3 100 183 182 183 100 91.6 91.7 183 91.7 175 174 916 175 
HVAmps 125 125 125 250 250 250 125 125 125 250 125 250 250 125 250 

HS19F3A KVA 23.8 24.9 26.0 52.3 54.5 57.1 31.1 47 6 49.5 99.1 520 100 104 54 7 109 
LV Amos 149 149 150 275 274 275 150 137 137 275 137 262 262 137 262 
HV Amps 208 208 208 416 416 416 208 208 208 416 208 416 416 208 416 

HS19F5A KVA 39.7 41.4 43.3 87.3 90.9 95.2 519 79.3 82.6 165 86.6 166 174 91.3 182 

LV Amps 249 249 250 458 456 458 250 229 229 458 229 437 436 229 437 
Applicable Connection Diagram G G G H H H G F F J F E E F E 

Numller of Unils AeQulled 2 2 2 2 2 2 2 2 2 3 2 2 2 2 2 

*60 HZ ONLY (ALL OTHER RATINGS 50/60 HZ) 

480" 

528 

I 04 
550 
1.14 

2.08 
110 
2.28 
5.20 
2.75 
5.73 
104 
5.50 
114 
15.6 
8.25 
17.1 
20.8 
11.0 

229 
312 
16.5 
34.3 
416 
22.0 
45.8 
62.5 
33.0 
68.7 
104 
55.0 
114 

D 

240" 

264 

2.08 
952 
2.29 
4.16 
1.90 
4.58 
10.4 
4.76 

11.4 
20.8 

952 

22.9 
31.2 
14.2 

34.3 

41.6 
19.0 
45.8 

62.5 

25.8 

68.7 
83.3 

38.1 
91.6 
125 
571 
137 

208 

95.2 
229 

F 
2 



() 

TABLE 
5 

TABLE 
6 

. ·-... 

THREE-PHASE 
120 x 240 VOLTS PRIMARY -16/32 VOLTS SECONDARY 

Catalog 
Number 

P20F850 

Low Voltage 97 101 106 110 115' 120· 184 194 203 208 208· 212 220 230' 240' 240• 

High Vollage 110 115 120 139 146 152 208 220 230 236 236 240 249 261 256 272 

HVAmps J:2 3.12 3 12 1 56 I 56 1 56 1.56 1 56 1 56 1.56 3.12 ' :5 1 56 1 56 3 : 2 1.56 
KVA :95 622 649 376 395 411 562 595 622 638 1 27 549 673 706 · 38 .736 

LV Amos 
HVAmos Sc: 6.25 625 312 3.12 312 312 312 3.12 312 6.25 312 312 312 :25 312 

P20FB 100 _K..:.VA--+_, _. •:.." +-1..::2_4 +-1'---3:..:0-+_75.:.:2-+_7..:.90-+--'8..:.22::....J._1_12:+_1_19:..+-1-"2'-4 +-'-'I 2::.:.7+-"-2-'-'55-+_! ..:.30-+_1..:.34-l-_1_4_1 +-::..·_;+-_I 4-'7-! 
7 11 7 07 3 94 3 96 3.95 3 53 3.54 3 54 3 54 7 09 3 53 3.53 3.54 I :56 3.54 LV Amos 

HVAmps 15: 15.6 15.6 781 781 781 731. 781 781 781 15.6 7g1 781 781 I ·55 7.81 
P20F8250A KVA s, 3.11 3.24 I 88 ' 97 2 05 2 81 2.97 3.11 3 19 6.38 3 2< 3.36 3.53 : e2 368 

LV Amos --t-:-::-t-1-=-1 -=-7 +-,-=1-=6-+-::-9 a::::1-+--,-9 .,.91-1--9-89-1--9-a3~-=s-=s5::-i--=a-=s:::-5 +-a:--a=-=6+--:-:11=-=1c-r-=-,-=-a•~-=8-=-84c-t--:s-=.a:::-6 -r-.c:,-:::6+-:a::-.8:-::57 

HVAmps 3·: 31.2 312 15.6 !56 15.6 156 :5.6 156 156 312 ·55 15.6 156 j ,:2 15.6 

HS20F500A _K..:.VA-t_5_;5--+--'6_.2..:.2+-6'--.4--'9-+..,3.7,...6-+..:.3..:.95-+_4..:.1-4-1...:5..:.62-+_5,,..9,,-+5_6_.2_2-+-6_.3_8-+--:-12:--7,.-+_5,..49,-+_6_.73-+_7_.o.,,.6+-",.,3..,,s-t-..,7.3,.,6-! 
350 35.5 353 19.7 19.8 197 '76 177 177 177 354 175 176 IF i 233 17.7-LV Amos 

HV Amos 46 : 46.8 46 8 23.4 23 4 23 4 23 4 23.4 23 4 23.4 46.8 23 • 23 4 23 4 .:o.a 23.4 

HS20f750A _K_VA-t_,.S.,..f._' +-:gcc-3-:-3-t-9::::.7-,4-+-:-:5.:-:64,-;-..,.5,..92,-+_6_1 _7 +-,8.,..44::-t--:8-:-.9::-3 +-:9:-::3-::-3+-9::::.5-,:8-,-..,,19::-.1:-r-:::9::-7•:-' +-:1-::--0.::-1 +-:1,,-0.
7
5-t-::-:~-:7+-:-:11:-:.0""1 

LV Amos 53 • 53 3 53 0 29.6 29 7 29 6 25.5 26.5 26 5 26.5 53 I 26 5 i 26.5 26 5 :-JO 26.5 
HV Amps 62: 62.5 62.5 31.2 31 2 312 31 2 31.2 31.2 31 2 62.5 31 2 312 31 2 :2.5 31.2 

HS20f 1 A _K..:.VA-t-'-' •:..· +-1..:.2_4-+---'13-'.0-+-,-7 _52-+_7..:.90:....+..:.8..:..22=---+_1_1 2-t--,1_1 _9 +-1_2_.4-+-_12_. 7-+--::-25,--.5,.-+..,,1,..3 0,-+_1_3.4-+_1_4._1 -+-:_7_7+-_14_7-! 
11 1 10 1 39 4 39.6 39 5 35 3 35 4 35.4 354 70.9 35 3 35 3 35A I :5 6 35.4 70: LV Amos 

HV Amps '33 - 93.7 93 7 46 8 46.8 46.8 <6.8 46 8 46.8 46.8 93.7 06.c 46.8 46 a ,3 7 46.8 
HS20F15A KVA 17S 18.6 18.4 112 11.8 123 !68 17.8 186 19.1 38.3 :94 20.2 211 0'5 22.0 

.• LV Amos --t-;-,-CE_. +-,-=o:-6 -+--, 0---6-+---:c59:-:2:--1--,-59=-_5,-+-5-,-9 3,-+-,573 O::-t--:5-=-3.-1 +-:5:-:-3-1-+-5-:-:3-1-,-.... 1-::06:-r-:::5::-3 c=-. -t-::573.0c-t--:5-=-3-:-1-t--:. :-=-o+-:-:53 ..... 17 

HV Amps • 25 125 125 62.5 62.5 62.5 62 5 62.5 62.5 62.5 125 62 5 62.5 62 5 · 25 62.5 

HS20f2A _Kcc.VA-+...:2.:...3..:...' +..:2'-4.C.8-+-2::.:5c.:.9-+_15_.o-+_15:...8:....+_1.:...6.4,-+...:2.:...2 _5 +-2_3._8 +-2_4..:..8-+-2-'-'5--'.5+-_51_.o,.-+_2,..5 9-+_2_6.9-+_2_8-,-2 +-:_5_4+-2'-'9-.4-1 
142 141 790 793 i91 706 70.8 708 70.9 141 i07 i0.7 709 ·33 70.8 LV Amps 

HV Amos 187 187 187 93.7 93.7 93 7 93 7 93.7 93.7 93.7 187 93 7 93.7 93.7 ·a7 93.7 
HS20F3A KVA 35· 37.3 39.0 22.5 23.7 24.6 337 35.7 373 38.3 76.6 390 40.4 423 331 44.1 

---1..,2-, 2--l-2_1_3-+--21-2-+----,1-=18c+-1-19,-+-,-1 a,-+-,..,06c-+-1-=o.,.6 +--=10:-6-+--10,.,6.,...-=2-:12~-1..,.06,-+-1-,-06,-+-1-=o-=-6 +--:-::c-=-o-+--1 o:-c6-; LV Amos 
HV Amps 3:2 312 312 156 156 156 156 156 156 156 312 156 156 156 J'.2 156 

HS20F5A _K_VA-+_59~5'-+-'-62'-'2-+--_64_.9'-+_37-:6-+--_39,..,.5-t--_41_.1-+-_56_2-+-5-,9,,..5-t--6-,2.,,..2-+-6_3_.8+-:-:12 .... 7 +-6-:4
7
9 +-6-=7 .,..3 +-7:-:-0 :-6 +-·-=-38,-+_7.,,,3.6,.... 

LV Amos 35J 355 353 197 198 198 176 177 1i7 177 354 176 176 177 ,33 177 
App1tcao1e Connec1,on o,agram " H H G G G f F f F J F F F . f 

NumoerorunnsReouired 2 2 2 2 2 2 2 2 2 2 3 2 2 2. 2 

*60 HZ ONLY (ALL OTHER RATINGS 50/60 HZ) 

THREE PHASE 
240 x 480 VOL TS PRIMARY - 24/ 48 VOL TS SECONDARY 

Catalog Low Voltage 173 200 208 208 220 230" 240' 345 380 380 400 415 415 440 -· 480" 
Number High Voltage 208 240 229 250 264 276 288 380 399 418 440 456 456 484 504 528 

HV Amps 1.04 1.04 2.08 1.04 1.04 1.04 1.04 1.04 2.08 1.04 1.04 1.04 2.08 1.04 2 :JS 1.04 
P22F850 KVA 375 433 .826 451 .476 .496 519 685 1.44 754 793 822 1.64 .873 • 31 .952 

LV Amps 1 25 1 25 2.29 1.25 1.25 1.25 125 I 14 2.18 114 1.14 114 2.28 114 218 1.14 
HV Amps 2.08 2.08 4.16 2.08 2.08 2.08 2.08 2.08 416 2.08 2.08 2 08 4.16 2.08 • 16 2.08 

P22F8100 KVA 750 866 1.65 .902 .952 996 1.03 1.37 2.88 1.50 1.58 1.64 329 1.74 3 63 1.90 
LV Amos 2 :0 2.50 4 58 2.50 2.50 2.50 2.50 2 29 4 37 2.29 2.29 229 4 57 2.29 .! 37 2.29 
HV Amps 5 20 5.20 10.4 5.20 520 5.20 5.20 5.20 104 5 20 5.20 5.20 10.4 5.20 ·:i4 '5.20 

P22f250A KVA I 87 2.16 4.13 2 25 2.38 249 2.60 3.42 7 20 3 77 3.96 411 8.22 4.36 ;09 4.76 
LV Amps 62: 5.25 11.4 6.26 6.25 6 25 625 5.73 109 5 72 5.72 5.72 11 4 5.72 109 5.73 
HV Amps 104 10.4 20.8 10.4 10.4 10.4 10.4 10.4 20.8 10.4 10.4 104 20.8 10.4 .GJB 10.4 

HS22f500A KVA 3.75 4.33 8.26 4.51 4.76 498 5.19 6.85 14 4 7.54 7 93 822 16.4 8.73 '91 9.52 
LV Amps 12 5 12.5 22.9 12.5 12.5 12.5 12 5 11.4 21 8 11 4 114 11 4 22 8 11 4 2' a 11.4 
HV Amps 15.6 15.6 31.2 15.6 15.6 15.6 15.6 15.6 31.2 15.6 15.6 156 31.2 156 31 2 15.6 

HS22f750A KVA 5.63 6.50 12.3 6.76 7.14 7.47 7.79 10.2 21.6 11.3 11.9 12.3 24 6 13.1 27 2 14.2 
LV Amos 18 7 18.7 34.4 18.7 18.7 18.7 18.7 17.2 32.8 17.1 171 171 34 3 17.1 32 8 17.1 
HV Amos 20.8 20.8 41.6 20.8 20.8 20.8 208 20.8 41.6 20.8 20.8 20.8 41.6 208 416 20.8 

HS22f1A KVA 7.50 8.66 16.5 9.02 9.52 996 10.3 13.7 28.8 15.0 15.8 16.4 32.9 17.4 363 19.0 
LV Amps 25.0 25.0 45.8 25.0 25.0 25.0 25.0 22.9 43.7 22.9 22.9 22.9 45.7 22.9 43 7 22.9 
HVAmps 31.2 31.2 62.5 31.2 31.2 312 31.2 31.2 62.5 31.2 31.2 312 62.5 31.2 62 5 31.2 

HS22F1.5A KVA 11.2 13.0 24.7 13.5 14.2 14.9 15.5 20.5 43.1 22.6 23.8 24.6 49.3 26.1 54.5 28.5 
LV Amps 37 5 375 68.8 37.5 37.5 37.5 375 34.4 65.6 34.3 34.3 34.3 68.6 34.3 556 34.3 
HV Amps 41 6 41.6 83.3 41.6 41.6 41.6 416 41.6 83.3 41.6 41.6 41.6 83.3 41.6 333 41.6 

HS22F2A KVA 15.0 17.3 33.0 18.0 19.0 19.9 20.7 27.4 57.5 30.1 31.7 32.9 65.8 34.9 72 7 38.1 
LV Amos 500 50.0 91.7 50.0 50.0 500 50.0 45.8 87.5 45.8 45.8 45 7 91.5 45.8 87 5 45.8 
HV Amps 62.5 62.5 125 62.5 62.5 62.5 62.5 62.5 125 62.5 62.5 62 5 125 625 125 62.5 

HS22F3A KVA 225 25.9 49.5 27.0 28.5 298 31.1 41.1 86 3 45.2 47.6 49 3 98.7 523 109 57.1 
LV Amps 751 75.0 137 75.1 75.0 75.0 750 68.8 131 68 7 68.7 68 6 137 68.7 131 68.7 
HVAmps 104 104 208 104 104 104 104 104 208 104 104 104 208 104 208 104 

HS22f5A KVA 37.5 43.3 82.6 45.1 47.6 49.8 52.0 68 5 144 754 79.3 82.2 164 873 181 95.2 
LV Amps 125 125 229 125 125 125 125 114 218 114 114 114 228 114 218 114 

App11cao1e Connec11on Diagram G G H G G G G F E F f f J F E F 
Number ol Unils ReQuired 2 2 2 2 2 2 2 2 2 2 2 2 3 2 2 2 

*60 HZ ONLY (ALL OTHER RATINGS 50/60 HZ) 
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About This Publication 

This manual covers both mcxiel DR45AT and DR45AR Truline recorders. 
The data is tailored primarily for the standard mcxiel DR45AT, but it also 
applies for model DR45AR except where noted. The DR45AR functions 
that differ from mcxiel DR45AT are detailed in Appendix C. 

The manual contains 13 sections. The first four sections deal with set-up 
tasks for a DR4500A recorder; sections 5, 6, 7, and 8 cover operation, 
setpoint programming and calibration, respectively. Section 9 covers 
troubleshooting/service. Section 10 is a parts list, and sections A, B, and C 
are appendices. Use the master table of contents to locate specific topics. 

The device described herein has been manufactured and tested for correct 
operation and is warranted as follows: 

The DR4500A Truline Recorder carries a two year warranty. This 
warranty includes immediate technical assistance via a toll free telephone 
number and complete replacement of the controller, if necessary. 

If you encounter a problem with your DR4500A recorder, review all the 
configuration data under the Set-up groups to verify that your selections are 
consistent with your application; i.e. Inputs, Outputs, Alarms, Limits, etc. 
If the problem persists after checking the above, you can get technical 
assistance by dialing 

1-800-423-9883 USA 
1-800-461-0013 Canada 

An engineer will discuss your problem with you. Please have your 
complete mcxiel number, serial number, and Software version available. 
The mcxiel and serial numbers can be found on the chassis nameplate. The 
software version can be viewed under Setup Group "Status." See 
subsection 9.2. 

If it is determined that a hardware problem exists, a replacement controller 
or part will be shipped with instructions for returning the defective unit. 
Do not return your controller without authorization from Honeywell's 
Technical Assistance Center or until the replacement has been received. 

DR4500A Truline Recorder Product Manual iii 



Section 1 - Overview 

1.1 Introduction 

Function 

Digital controller 

Construction 

5/95 

The DR4500A Truline Recorder is a one to four-channel microprocessor
based circular chan recorder. Its "one-pen" stylus printhead produces up to 
four analog traces and prints alphanumeric chart data on a blank heat
sensitive chart. All four traces share the same time line reference which the 
Truline prints. This eliminates the error caused by pen alignment offsets in 
conventional pen designs. Since the Truline prints the chart and generates 
the analog traces at the same time, there is no error due to variations in chart 
size caused by changes in temperature and humidity. 
In addition to printing chart records, the Truline recorder alternately 
displays process variable values for all channels in the selected engineering 
units. 
Models with up to four input channels accept inputs from any one of a 
variety of sensors or transmitters within the configurable range limits. 
The Truline is also available with one or two independent digital controllers. 

Both the chart and printhead are driven by stepper motors controlled by the 
microprocessor with configurable chan speed through the keypad. 
You can configure various "printed" chart data such as range marking in 
engineering units, digital values for process variables, and trace 
identification. This data plus printed time lines and engineering units of 
scale eliminate the need to maintain an inventory of a variety of preprinted 
charts. 
The Truline recorder us~s a dot fill technique from a microprocessor 
algorithm to produce a continuous analog trace of a process variable. · 

The DR4500A recorder controller includes an integral microprocessor
based, single loop, PID controller. A variety of output types, including a 
duplex variation for heat cool applications, lets you select the output that is 
right for your final control element. 
You can configure the control action as On-Off, PID-A, PID-B, or PD with 
manual reset. English language prompts guide you through the entry of all 
the controller's configurable parameters. 

The DR4500A recorder is housed in a molded case which can be panel or 
surface mounted. A glass or acrylic windowed door protects the internal 
components while allowing easy access to the chart and operator interface. 
Circuitry is partitioned on printed circuit boards for ease of service. 
Power, input, and output wiring connect to terminations inside the case. 
Knockouts in the sides and bottom of the case accept conduit connections 
for convenient wire entry. 

DR4500A Truline Recorder Product Manual 1 
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1.2 Operator Interface 

Operator Interface Figure 1-1 shows the operator interface and defines the displays and 
indicators. The function of the keys is described in Table 1-1 . 

.. 
Figure 1-1 Operator Interface 

Indicates temperature units of P 

PV displayed is for channel 
1,2,3,or4 

Alarm condition exists for 
alarm 1 or 2, when lit.* 

Remote set point or 
2nd set point is active, 
when lit. Blinks when 
2nd setpoint or remote 
setpoint is attained 
through remote switch 

ALM 

CHN 

Control relay 1 or 2 is 
ON, when lit. 

Lower Display - eight characters 
• Normal operation - Displays selectable 

operating parameters and values. 
• Configuration mode - Displays function 

group and parameters. 

Upper Display - six characters 
• Normal operation - Displays process 

variable (PV) tor selected channels. 
• Configuration mode - Displays selection or 

parameter value. 

Indicates controller mode: Keypad/ 
• MAN = Manual Key functions 
• A = Automatic 

Bargraph - deviation ( t 10% of span) 
• Center green bar indicates PV is within 

-t 1 % of control setpoint. 
• Next small bar will light if PV is between 

"t1% but less than :t-2% in deviation. 
• If PV is equal to or greater than t10% 

deviation, the green bar plus all ten small 
green bars will light. 

* There is no indication provided for alarms 3, 4, 5 and 6. 21401 

Continued on next page 
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1.2 Operator Interface, Continued 

Key functions Table 1-1 shows each key on the operator interface and defines its function. 

Table 1-1 Function of Keys 

Key Function 

~ 
• Places the controller in the Configuration Set Up group select 

mode. Sequentially displays Set Up groups and allows the p I FUNC I key to display individual functions in each Set Up group. 

EJ • Used in conjunction with the I SET UPI key to select the 
individual functions of a selected Configuration Set Up group. 

• Used to toggle between SP1 and SP2. 
• Used during field calibration procedure. 

§ • Selects an operating parameter to be shown in the lower display: 

OUT = Output Value p 
SP = Local Setpoint 1 
2SP = Local Setpoint 2 
RSP = Remote Setpoint 
2IN = Input 2 
3IN = Input 3 
4IN = Input 4 
DEV = Deviation 
EU = PV Engineering Units 
RH = %RH Value 
PIDSETX = Tuning Parameter Set X=1 or 2 
RAMP = Minutes remaining in Setpoint Ramp 
#RA = Minutes remaining in SP Prog Ramp 
#SK = Minutes remaining in SP Prog Soak 
RECYC = Number of recycles left in SP Program 

I ATTENTION I The lower display can be configured to scroll 
through the operating parameters. 

I :':o I 
• Alternately selects: 

AUTO Lower display automatically displ~ys setpoint 
value in engineering units. 

MAN Lower display automatically indicates output in %. 

EJ • Used to stop printing operation and move pen to outer limit for 
chart change. Display will revert to date and time. 

~ 
• Alternate action switch initiates or holds the Setpoint Ramp or 

Setpoint Program. 
• In configuration mode, restores the original value or selection if 

you do not want to enter a change you are making to a 
parameter. 

~ 
• Increases the setpoint, output, or configuration values 

displayed. 

~ 
• Decreases the setpoint, output, or configuration values 

displayed. 
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5.13 Maximizing Pen Life 

Steps for maximizing 
pen life 

5/95 

Table 5-24 lists nine steps that will help to maximize the life of your chan 
pen. 

Table5-24 Maximizing Pen Life 

Step Actk>n 

1 Store the chart paper in a cool, clean dry place where the temperature 
does not exceed 40°C (104°F) and the humidity is below 65% RH. 

2 Do not expose the pen tip and chart paper to abrasive chemicals or 
dust that cause excessive pen wear. 

3 If the recorder is used in a dusty atmosphere, provide a positive 'clean 
air purge' to minimize dust particle accumulation on the chart paper. 

4 Periodically clean the pen arm using a cotton swab dipped in alcohol. 
This is more important when the recorder is located in a dusty 
environment and no 'clean air purge' is used. 

5 Never let the pen tip ride on the chart plate when the paper is not 
present. Use the pen lifter to raise the arm when changing the paper. 

6 Keep the door closed while recording. 

7 Always insert the pen arm tip into the shipping sponge when storing 
or shipping the recorder. 

8 Be sure that the chart paper lays flat against the chart plate. Any ripple 
in the paper will cause light pen printing. 

9 Be sure the chart hub assembly is pushed onto the motor shaft so 
that It is flush with the chart plate. 
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5.14 Routine Maintenance 

Introduction 

M;WiUil 
Cleaning the pen tip 

The DR4500A recorder does not require any periodic maintenance as such. 
But, you will have to clean the pen tip, and replace the chart and optional 
chart lamp as required. 

Do not lubricate the plastic gears on the chart and pen motors. 

Follow the procedure in Table 5-25 to clean the pen tip. 

I ATTENTION I Cleaning frequency varies with the recording application 
environment. 

Table 5-25 Cleaning the Pen Tip 

Step Action 

1 Open the recorder door. 

2 Pull the pen lifter up in order to raise the pen from the chart. 

3 Carefully clean the pen tip with a cotton swab that has been dipped in 
alcohol. 

4 Push the pen lifter down to lower the pen. 

5 Close the door and resume normal operation. 

Replacing a burned-Out Follow the procedure in Table 5-26 to replace a burned-out chart lamp. 
chart lamp (optional) 

Table 5-26 Replacing a Chart Lamp 

Step Action 

1 Open the recorder door and remove power. 

2 Unscrew and remove the hood from the lamp assembly. 

3 Push the (bayonet-type) lamp in and tum it counterclockwise to 
remove it from the socket. 

4 Reverse step 3 and install the replacement lamp (General Instrument 
type 1828 or equivalent) in the socket. 

5 Replace the hood on the lamp assembly. 

6 Close the door and apply the power. . 

Continued on next page 
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Installing/replacing 
procedure 

Follow the procedure in Table 5-27 to install/replace the chart. 

I\CAU1'iON I Store replacement charts in a dust-resistant location. 
Otherwise, accumulated dust on the chart may cause excessive pen tip 
abrasion which can shonen expected pen life. In addition, you may want to 
air purge the case if the recorder is mounted in an extremely dusty 
environment 

Table 5-27 Installing/Replacing the Chart 

Step Action 

1 Open the recorder door. 

2 Press the I C HART I key. The pen moves to and stops at the outer 
limit of pen travel near the edge of the chart. Also, chart rotation stops 
and the date and time appear in the displays. 

3 Pull the pen lifter up to raise the pen from the chart. 

4 Carefully remove the used chart from the hub and retaining clips (do 
not remove the hub adapter). 

5 Install the new chart so that its edges are under the four retaining clips 
and its small alignment hole is over the alignment pin on the hub (that 
is, press the chart down completely around the hub adapter). 

6 Push the pen lifter down to lower the pen. 

7 Press the I CHA RT I key. The recorder goes to the "CHART RUN." 
The date and time in the display is replaced by the parameter 
prompt/value that was last selected using the 
I LOWA DISP I key. 

I ATTENTION I The recorder has a non-volatile memory. You can 
reset the processor by cycling the power, but it will have no affect on 
any data stored. One portion of this stored data is how many motor 
steps remain in the 7200 steps contained in 360 degrees of chart 
rotation. The counter that holds this data is reset by going from 
"CHART HOLD" to "CHART RUN." 

If, in the "CHART" set up group, the recorder is configured for 
"HEADER" (YES), a new header is printed, then the pen recording of 
input values resumes. 
If "HEADER" (NO) is configured, recording resumes immediately. 

8 Be sure to keep the door closed during operation to minimize dust 
collection on the chart. 

(_j'-5-/9_5 _______________________________ _ 
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5.16 Chart Operation 

Nonnal operation The recorder functions differently if"NO CONTINUE" or "YES 
CONTINUE" is selected in Configuration Setup Group "CHART," 
function prompt "CONTINUE." Refer to subsection 3.8 for selection 
instructions. 

NO CONTINUE Operation 
• A header is printed (only if "HEADER YES" is selected in Configuration 

Setup Group "CHART," function prompt "HEADER." Refer to 
subsection 3.8 for selection instructions.) 

• Graph starts with a major time line if not a standard chart. 
If standard chart, graph starts with a solid line indicating where the chart 
began. An incomplete segment will be printed with no time or text 
information up to the next hour mark. At that point, a new time line will 
be printed, on the hour. The initial incomplete segment will be 
completed, including any partially printed range values, at the end of the 
rotation. Additionally, any time or text information being printed when 
the chart hits 7200 steps will continue to be completed. 

• Chart motor takes 7200 steps printing graph, time lines, and PV. 

• Counter decrements to 0. 
• Chart stops rotation. 

YES CONTINUE Operation 
• A header is printed (only if "HEADER YES" is selected in Configuration 

Setup Group "CHART," function prompt "HEADER." Refer to 
subsection 3 .8 for selection instructions.) 

• Graph starts with a major time line. 
• Chart motor takes 7200 steps printing graph, time lines, and PV. 
• Counter decrements to 0. 
• Graph stops printing. 
• PV prints forever (or until the next transition from "CHART RUN" to 

"CHART HOLD." 

Continued on next pagt 
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0.10 \Jnan UperatlOO, Continued 

Remote chart operation The Remote Chan feature can be configured to activate on any one of six 
events. Refer to Subsection 3 .8--Table 3-5 or Subsection 4 .4--Table 4-3 
under Function prompt "REMCHT" to select an event. 

When the Remote Chart feature is activated, there are three chart modes as 
defined in Table 5-28. 

Table 5-28 Remote Chart Modes 

MOde Definition 

HOLD HOLD is the mode when you are changing the paper or when the 
chart has completed. 

HOLD is indicated by the "CHT HLD" flashing in the lower display. 

READY You enter the READY mode from the Hold mode by pressing the 
I CHART I key once. 

When in the READY mode, the lower display will flash "REM 
CHT". 

READY is the "armed" mode where the remote events are 
allowed. The chart is waiting to be activated by whatever event 
has been configured or by pressing I CHART! again. It is not 
retriggerable. 

RUN RUN is the mode where the chart has received its trigger. 

The chart will remain in RUN until the chart is finished {for non-
continue charts) or until you press the I CHART! key. 

When the I CHART! key is pressed during the RUN mode, the 
chart will enter the HOLD mode. 

RUN mode can be forcedtrom the READY mode by pressing the 
I CHART I key. 

All modes are saved in battery backed RAM and will be maintained over 
power cycles. 

Continued on next page 
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5.16 Chart Operation, Continued 

Recovery from a power The chart will operate as listed below when power is restored after a power 
loss loss. 

146 

• Recorder shuts down with the remainder of the 7200 motor steps stored 

• The processor goes through memory self-test when power is restored. 

• The recorder prints a new motor time line if not a standard chart 
If standard chart, text information will be lost until the next hour mark. 

• The chart counter starts to decrement from the motor step value stored at 
power loss. 

• Normal chart operation resumes. 

• A new "HEADER" is not printed. 

• If power is not interrupted again and normal operation is allowed to 
continue, the time and date will be printed behind the new major time 
line. This documents the time that power was restored. 

I ATTENTION I Multiple major time divisions on varying time bases indicate 
power or operator problems. 

DR4500A Truline Recorder Product Manual 5/95 



( I 

SIGNET 

FLOW METER 
\ 

\ 



() 

·.····. 

>._.::-·- . . . . . •.• .. · 
· ... ;.:<" ·. : ·:.:·-· ._.- ·-:·.:-

•:-: . .:;_~·:-. ·. -::: : .. ·. 

SIGNET 515/3~8510-XX Rotor-X 
Paddlewheel Flow Sensor 

WARNING!· 

Never remove the Row sensor from a ~ 
pressurized pipe. Always wear protective · 
clothing during sensor installation/ seivice. ?f 

1 · location of Fitting 

Recommended sensor 
upstream/ downstream 
mounting requirements 

2 Sensor Mounting Position 
Vertical mounting is recommended for best overall 
performance. Mount cl a maximum of 45° 
when air bubbles ore <J' 

present. Do not mount 
on the bottom of the 
pipe when sediments 
ore present. 

3 Sensor Wiring 

515/3-851 oxx 
Sensors 

black !AC signal out! 

red !AC signal oull 

silver (shield! Instrument 

• Use 2-conductor shielded coble for coble extensions 
up lo 200 ft/ 60 m. . 

• Coble shield must be maintained through coble 
splice. 

• Refer lo your instrument manual for specific wiring 
details. 

4 SIGNET Fittings 

Type 

.Wt:J 
PVC glu<r'0n 0 
scddle, 
(0,ing nol . + 
required) 

Iron 
~rap<)n 
saddle• 

Descriplion 

• 0.5 10 4 in. """ions 
• PICorCPIC 
• Mounls via 9lu<r"0n fittings 

• 2 lo 4 in., cut 1-7 /16 in. hole in pipe 
• 6 lo 8 in., cut 2-1 / 4 in. hole in pipe 
• Align wedge orrow• wah saddle 

arrows during a'5efflbly. 
• Pipe• "'"" 8 in., use iron scddle 

• 2 IO 4 in., cul 1 •7 / 16 in. hole in pipe 
• 0...r4 in., cul 2· 1 /4 in. hole in pipe 
• Specio order o""' 12 in. 

Caibonsleef ..R.. 
threaded lees IJ1J 

• 2104 tn., cu 1-7 /16 tn. hole In pipe 
• 0,er 4 In,. ai 2· 1 / 4 In. hcle In pipe 
• Remo,e Insert belare welding 
• INtolled i,,-, C8111fled we1der cnv 
• Spacial order Olfl 12 In. 

• 0.5 la 2 In. veulan. 
• Malrlls on lhreaded pioe ends 

Melric plmlic saddle 
· • for pipes ON 65 10 200 mm 
• Requires a 30 mm diam. nole in lhe pipe 
• Wedge and .addle arrows mu.ii march 

M,iric_..,f;tt;,,g 
• For pipes ON 05 IO 200 mm 
• fc,jlow 1he rec01T'frended in$10llotton 9uideines 

Metric union filling 
• For pope• from DN 15 10 50 ,.,.,., 
• Follow 1he reaxrwnendea inS10ikJrion guidelines 

5 H-Dimensions 
The plaslic sensor insert in the Weldolet fitting MUSi 
be removed during the welding process. When 
reinstalled, ii is important that the insert be threaded to 
the proper height l'H' dimension). 

SIGNET 
Weldolet 

Fitting 

Weldolet : 'H" d..-.ion ·· •• ,it ;;;,iii1,,w·--=kidi .. ···;;.;;·-· 
CS4W020 2.38 60.45 

·.·.·.·.~wa2~·-·.·: ·j:i.L::)fi·f. 
CS4WOJO 2.32 58. 92 ····64wii.iii···· ijo·····sa.42 .. 

:::·c;s;iW65!1·.·:: ~;/i;.·.::.-.i~,48._. 
.... ~W!l~ .... . ~,?.+ .... ].~) .•.. 

CS4W080 2.73 69.3' 
····cs.iw'iiici .... -s::.iii····fa<i:i9. 
·:::.~vli~~·.-::. i~r.-::x~t.~~-

CS4W140 5.10 129.54 
····64wi"i.ii .... ,:ar··12i·i;;
····es4wi·ao···· :.;iio ..... ii.6.84 

CS4W200 .. ua .. '"'f11.25 
.... CS4W240. 4.16 ... 105.66 

·:::.~yqi."Q ·:: ·~.1r:::x~_\f 
···cuW020····· 2.31·····40..45·· 
.... CRAW025 .~,,µ.___..-~~,) .•.. 
.... ~.~w.9.:/!l .... ·~'~······~'~·· 

CUW040 2.30 58.'2 
... CR4W050 .... 3.09 .... 78.48 
····c·uwo·60···· °2:96 ..... "iS:ii. 

CS4W080 2.73 69.3' 
CR4W100 ... 5.48 .... 139.19 

···ciwwi20····· S:2s"···-;:fajf 

6 Standard Sensor Installation 
1.- lubiicole the sensor ◊rings with o silicone 
lubricant (e.g. GE silicone compound #G632 or 
equivalent). Do not use any petroleum based lubricant 
that will attack the ◊lings. 

sensor ccp,Z®
1

sensor. bole------

process pipe : • 
!lop view) ' direction of flow 

2. Using an ohernoting/twisling motion, lower the 
sensor into the fitting, making sure the installation 
arrows on the block cop are pointing ln the direction of 
Row. 



() 

.·. · .. · .. 
.· .. ·· ... -:::-. 

.. ,.·:•·::-

3. Engage one thread of the sensor 
cap lhen un the sensor until the 
alignment tab Is seated In the filling 
notch. Hand lighlan the sensor cap. 
DO NOT use any tools on the sensor 
cap or the cap threads and/ or fitting 
flange threads will be damaged. 

7 Wet-Tap Installation 
The SIGNET 31 Q Wet-Tap Assembly attaches directly 
onto any Signet fitting to enable sensor removal 
without system shutdown. It consists of a flange and 
support plate which thread onto ,the pipe fitting insert, 
and a 'NC boll valve through wnich an extended 
length 515 sensor is inserted into the pipe. 

Verve handle 
lsha,vn in 
open posittonl 

0 

Pressure 
relief plug 

Hex bolts 
and nuts 

1 . Remove six hex nuts and bahs horn the 
Wet·Tap flange. Separate the support plate horn the 
main assembly. Be sure that the Viton Oring is 
properly seated in the support plate groove. 

2. Wrap several turns of Teflon tape around the pipe 
fitting insert threads to prevent leaks. 

3. Screw support plate onto pipe filling insert. It must 
be threaded completely down until the notches al the 
top of the pipe lining insert are exposed. · 

4. Mount the main Wet·Tap Assembly on the support 
plate. /v\ake certain the alignment keys on the flange 
male with the notches on the pipe filling insert. 

S. Replace the six hex nuts and bolts to seaxe the 
Wet·Tap Assembly in place. Adjust the support plate 
position as n_ecessary to align screws. 

6. Check the pressure relief plug on Wet-Tap 
Assembly. It must closed be finger tight to prevent 
leaks. 

7. Oose boll valve by turning the orange handle to 
the fully dosed position (parallel with pipe). 

8 Wet-Tap Sensor Installation & 
The 31 Q Wet·Top Assembly allows installa-
tion into pressurized pipes without system 
shutdown. Signet recommends reducing Row system 
pressure lo 25 psi or less during sensor installation 
in a pressurized pipe. 

Non-Pressurized Installation 
Open the orange boll valve handle to the full open 
position. Follow the steps 1·3 outlined in section 6. 
Allach the cable clamps and safety cables to the cable 
brackets. Verify the relief valve is closed before system 
operation. 

Pressurized lnstallatton 
l • Lubricate the sensor Orings with a silicone lubricant 
(e.g. GE silicone compound #G632 or equivalent!, 
Do not use any petroleum based lubricant that will 
attack the Orings. · 

2. Being careful not to bump the sensor rotor against 
the closed boll valve orifice, gently insert the extended 
515 sensor into the 31 Q Assembly until the first two 
Orings seat inside the bore. 

3. Allach the cable clomps 
on each of the sensor's 
safety cables lo the 31 Q 
Assembly cable.brackets 
(Hand tighten only). 

4. Pull the Aow sensor 
upward lo remove slack in 
the safety cables. 

5. Reduce system pressure 
lo 25 psi or less. 

safety 
cables 

6. Wearing safety face protection, slowly M 
open the boll valve to the full open position ~ · 
(perpendicular to pipe). -.,, 

7. Using an alternating/twisting motion, push the 
extended sensor into the 31 Q assembly, making sure 

' 
sensor ccp~nsor bale · 

fi~~~!\ipe w directton~f flow 

the sensor's installation decal is pointing 
in the direction of Aow and the 
alignment lob seats into the fitting notch. 
Align the tab under the red sensor cop 
in the notches on the fitting insert. Hand 
tighten the red sensor cap. 

DO NOT use any !ools on the red 
sensor cap or the cap threads and/ or 
lilting Aange threads will be damaged. 

CAUTION: Maximum 319 Wet·Tap 
operating pressure: 100 psl/7 bar @ 
68 °F/20 "C ·. & 
Maximum 515 sensor installation/removal 
pressure: 25 psi/ 1.7 bar @ 72 °F /22 "C 
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9 K·Factors 
The K-factor is the m.mber of pulses the sensor will 
generate for each engineering 1.11il of Ruid which 
passes. They ore listed in U.S. gallons and in liteJs. 
For example, in a 1 inch PVC pipe, the poddlewheel • 
generates 176.670 pulses pe, gallon of Auid passing 
the rotor. K·foctors ore listed for pipes up to 12 inch. 
For pipes over 12 inch, consult your Signet distrib.rtor. 

PIPE : SIGNETFITTING i-K·FACTOR-
SIZE.............: ······ lYPE········ .. :···u.s. GAL ··,·····un:Rs ....... ................ ,; .. ,,........... : : 

SCH80 PVC·TEEs·F011 sofao PVCPiPE .. ·············:················ ....... . 

:~~1.:~: :::::::! :::: ~!~~~:::::::):::~~:5g::):::::::~~~::::: 

[~:-) ~jj f ij~ l !f f : 
4 IN, ·::::::::.::: : : : ::: PV8T040::: :::: :::::7·626 ::::: :::::::· 2.01.5 ::::::~ 
SOi 80 CPVC TEES FOR SCH 80 CPVC PFE : 
·ii'iir:c--·····••:·····cPVatoos······:···4aoYxi"·t------i26:ii6r·--
~~~._'~=··:···:: ... ! ... : .. g~:~if?·~: .... -f ... fir:ig .. -f ....... :.:m······· 

~~~Il!~!Llb!~~)f ))~~i~~::::::: 

~~~l~jJ~ ;rig:::: 
~•

1
~2 IN_-•••••••:•• .. •••~:~~~••"' i ~~:~;~••+••••• ~:~~~ ...... . 

3 IN ......... ._ .. : ... P\18S030 ";'°' 12.638 f"'" ·3.339'""" 

~-:~: ............ ·:· .·.•~::g ..... ·:----~:~~g·--·:------·6:~~-------· 
8 °IN. : ..... P\18S080 ..... : .... 2.153 .... : ....... 0.569--·-·· 

~N S1EEL ~s·ON SCH.AO ,.I ................ f ...................... . 
:111~::::::::::::r:::::~❖~r:+::~~~:~r:::::::~r~F::: 
.: 1()4 IN ........ [ .... ~~g:~ ······;····~~~~S .. : ....... fo:~~~······ 
T°l/HJ. .... ! · CS4TOIS ···:····45.3.50 .. ,.. ..... 11.982 .... 
·2·1i,C ............ t-·····es4yo20·····-r-··20)'67'"·T"· .. ···;1:o12· .. ·•·· 
.................... , ! .......................... : .................. : ...................... .. 
STAINl£SS STm. TEES ON SCH 40 PFE : 

~~~l~~~iJJg :i~:~E :: 
!~ ... L~~.::.i::~m1-~~1:::: 
rn~_~::::::!:~~ :.Lii:L: ~~h:: 
...................... : .......................... : ................ ~ ...................... .. 
COPPER TEE flTTINGS ON COPP£R PIPE PH : 

i~~F : :::: J~f fil IJ~\ _ 
1 1/4 IN.SK K··,-······cuKTOl 2. . ; .. 88.218 ; •. 23.307 ...... 

l ~~~~J-:~~-~t~~J .=~~/= 
K·Factors (continued) 

PIPE : SIGNETFITTNG t-K•FACTOR-

:~::::1:::::J:;~~:::1::::::::~~::::::: 
!!F-l-.~i-+-~~L---1:m---. 
6 IN ............... t···· CR4\N060 ····, .... "3.690 ····, ........ 0.975 ..... .. 

rf:~:::::::::::::[·:::: ~E~~:::::l:::::!:~:::T .. :::l~~~::::::: 
CAIIBON srm WEID0IETS ON SOI.AO PFE········;·· .. ·············••n••· 

l:~'.~.:~.· ........ -1:-- .... ~~filg ..... 1 ..... ~~::.1 ........ ~'.~i••····· 

5 IN. : BR4B050 : 5.260 : 1.390 

~m•~-~~~t llli _ ):}~•:: 
}

1
~2·1N .. ·······:········:::~~~ ······1 ... g~~g +····· ~:~~~········ 

.~ .:~::::::::::·:.:::!·· . __ ::!:g ·:::::L: :~i:.::1 ::::::: ~:~~:::::::: 
6 IN. : IR8S060 : 4.090 : 1.081 

~:i~:····-- ·--+ -- -:::~gg ··----: ··-- ~:;~g. >~·--&:~-----·· . 
. ::.IRotf~.:~:AO.i .... '.:~~ .... 1 ........ ~:~~·~······· 

":l"iR·:············-,-·······iRaso20·······1····26:a20···1········:,:oati······· 
2·112°1N. ·······, ·······1R8S025·----··,-··· 1a.800 .. ·;·······4.907······· 
3 IN. : IR8SOJO : 11.990 : 3. 168 
4 IN. : IR8S040 : 6.850 : 1.810 .5 IN .............. i ..... IR8S050·······,···· S.330 .. ,. ....... 1.408······· 
61N ............... r ····· 1RaS060·······,-.. ··3.76o····,········b.w3 ...... . 
8 IN. / IR8S080 : 2. 130 : 0.563 

·:~ :~: ............ ; ...... :::;:~ ....... :·····6:~g .... : ........ g:~;~······· 

K·Factors DIN Pipes 

(continued) 

---------------"------, \ 
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K·Factors DIN Pipes (continued)· 

Conversion Fonnulas 
1 U.S. gallon • 0.003785 cubic meters 

0.000003069 Acre feet 
8.3454 pounds of water 

10 Order Information 

- --l'C 310W. 

-~ .. ,.. -,_ --,..,,... ,_ --,_ -... - Cado ....... 
"'°''""·' 108101111 l.lolbl , .... 191120011 l.lolb2 -- 1080)011 l.lolb3 -- MI-SA04 -- 1080lCM3 1'51.U.S ... ,.. 'll.\.50,3 

... - Cado '31~ 
-!all 191101 116 ~31536 
9'11 108 llOc:06 P3l3.»2 - IOI 120<:xY 

---0.SII0.&0111. 
.SO111110 .. 
lODJ.0111. 
o.sa,o-. 
.SO1r,1tO•. 
IOID.>6 .. 
0..SIIOA.O"'
·5011ttO.,.. 
10'0361'1 

---0.Sb.&Oill 
.soa,0111. 
!Ob36lfl 

"-b 
0.StD-'OiR. 
5.0blOill. 
10b36111 

-,_ .....,c ---c---♦-
~ 

__ ,. 
..._,. 
.... "1)11,111 _., 

Cado 
108101620 
IOI a:JI 621 
191101622 
10ll:Jl623 
1915)102A 
19110102.5 
IOll:)1663 
IOI 1)1 006 
IOIS:Ht,/1'1 

.,,..._ 

Cado 
IOIU)ll9 
IOIU)l20 
IOIMll21 

Cado 
ll9U>310 
1191,,1)311 
119Yl312 

Cado 
lc::9101112 
191a:,1113 
10811001A 
·10811001~ 
IOI 120016 
1910)04 

Cado 
10810163:) 
108Yl20I 
108Ml:ia:! 

:•:❖.•.······························•:-:,:-:•:•:•:•.•.❖-•,•,·,·.•.·.•·······················'.'•' 

-h-.,.iilMD' ......... l/2ilt.N'T'pi-. 
Nlil..l.,. .. __,..,...,_.PGl3 . .Spae ,.,._ 

O . .SbAll'Ch 
.SIDIP'O 
O.Sb41f'Cft 

11 Rotor Replacement Procedure 

Cado 
1081164.!(I) 
191166!0I 

Cado 
1081164~ 
l08 ... .50S 
1Qll6"50& 

• To remove the rotor, insert a smell screwdriver 
between the rotor and the ear of the sensor. 

• Twist the sc,ewdriver blade to flex the ear outward 
enough to remove one end of the rotor end pin. 
DO NOT flex the ear any more then necessary! ~ ii 
breaks, the sensor cannot be repaired. 

• Install the new rotor by inserting one ear into the 

hole, then Hex the opposite ear back enough lo slip 
rotor into place. 

12 Specifications 
General Dala 
Flow Rote Range: 
Unearity: 
Repeatability: 
Pipe Size Range: 
Cable length: 

Coble type: 

Materials 
Sensor Assembly: 

Electrical 
Source Impedance: 

1 to 20 ft/s, 0.3 to 6 m/s 
± 1 % of maximum range 
±0.5% of maximum range 
0.5 to 36 in., 15 to 900 mm 
25 ft/7.6 m, can splice up to 
200 ft/ 60 m without 
amplification 
2-conductor twisted pair with 
shield !Belden 8451) 

Various thermoplastics 
available. Refer to section 10 
for details. 

8 kn 

Fluid Conditions 
Pressure/Temperature Ratings 

Polypropylene Body: 
• 180 psi/12.5 bar max.@ 68 °F/20 "C 
• 25 psi/ 1.7 bar max. @ 1 Q4 °F /QO "C 

PVDF Body: 
• 200 psi/ 14 bar max @ 68 °F /20 "C 
• 25psi/1.7bcrmax@212°F/100"C 

319 Wei-Top Assembly Press1.Je/Temperahxe Ratings 
• 1 00 psi/7 bar max. @ 77 °F /25 "C 
• 20 psi/1.4 bar max@ 150 °F/66 "C 

bar psi 
I I' 

14 200 

' 
11 160 

1') .'\. ... 
~ ». ~r--

a 120 
~ ~- \c.1 
~ \. [1 

6 80 \.. ·J '" ..... 
:.,,~ :\. : a., ' ~ 

3 40 
~ ... ~ ~c~ '\. 

b°" ... ~~ ' ' I I I 
"f-0 40 80 120 160 200 240 
"C--18 4 27 49 71 93 115 

13 Warranty 
This product includes a limited warranty. Consult your 
Signet distributor for specific warranty conditions. 



.~~ 
( ) 

() 

SIGNET 
George Fischer +GF+ 

Flow Sensor Test Certificare 
Prilfbescheinigung Durchfluss-Sensor 
Certificat de test pour capteur de debit 

Type Flow Transmitter 
Model No.: 8510-PO 
Test date: 08/15/95 

~~ii11mi~rr,~~u111i1111 
1~r11~nffi1fl,1F

642 

Flow Velocity 
Durchflussgeschwindigkeit 

Water Temperature: 22 degrees C 
QA Procedure : QAP-FTCS 
Traceable to NIST standards 

Sensor% deviation 
Sensor% Abweichung 

Vitesse d'ecoulement Reynolds Sensor Freq. X deviation de capteur 
(ft/s) (m/s) No. (Hz) 

========== ========= ============ ============ ===================== 
1.42 0.43 16868.40 6.53 -0.491 
2.14 0.65 25509.65 10.88 0.131 
2.89 0.88 34457.18 14.69 0.176 
5.00 1.52 59496.83 25.13 0.093 
7.92 2.42 94355.71 39.94 0.225 

11.04 3.37 131513.11 55.37 0.056 
14.16 4.32 168596.57 71.22 0.279 
16.87 5.14 200901.57 84.So 0.065 
19.98 6.09 237890.57 99.87 -o. 147 
22.87 6.97 272396.38 114.29 -0.222 

Flow Velocity/Durchflussgeschwindigkeit/Vitesse d'ecoulement 

0 0.9 1.8 2.7 3.7 4.6 5.5 6.4 

0 3 6 9 12 15 18 21 
+1% I I I I I I I 

D 
E 
u 
I 
A 0 
T 
I 
0 
N 

-1% 

m/s 
7.3 

ft/s 
24 

I 

Test and calibration performed at the automated transducer test facility. 
_j Test was performed with sensor conduit adaptor pointing downstream. 
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SIGNET 8510 Compak Flow 
Transmitter Instructions 

CAUTION! ~ 
Remove power to unn before wiring inpli . 
and outpli connections. 

1 Loop Power Connedions 

0 
1011130 

voe -
0 

·'(. + 
"'rnA 20 

101D30VOC 

i\ s -
voe 

Ci 

2 Compatible Sensor Wiring 
515 525 

8510: f u 
::.: Silver (SHLDt fn 

(S..oor llack/Shiold • rL::f~~~~~~::J~~,!Flo[ck:::JGl 

~ ,es,on§ W 
2517 

3 Pulse Output Wiring . 

8510: 

------------------------------------------,----,,1-~~~~~1----i Puloe Pub• Gnd Shld Signet 
L_--12"'!.!!b~•O~ut!r----;Red instrument 

• Use 3-2507.278 input module for Signet 
instruments 

• Signet lntelek·Pro, use 2530 input card setting 

4 Installation Options 

4.1 Standard Panel Mount 
• Panel cutout template/instructions (included). 

4.2 Optional 3-8010 Universal Mounting Kit 
• See seclion 9 for ordering options. 

rfii11 
~ 

Conduit Port Options 
DIN Pons NPT Pons 

Blind holes 
for DIN conduit 

ti&p&Ji 
connectors (Bl PG 13 .5 threaded 1/2 in. NPT 

threaded conduit 
porlS (2) 

conduit porlS (21 

4.3 Optional 3-8011 Integral Mounting Kit 
• NPT and DIN conduit port kits available, see 

illustration (above). 
• Compatible with 3-8510-XX ffow sensors (onlyl. 
• Flow sensor and filting purchased seporotely, see 

section Q for ordering options. 

5 FUNCTIONS 

• .;:.>: 

VlfW 

CALIBRATE 

Press & · 
hold for 
aecess: 

I 
I 

_(!)2s ~: 
--------

.. .. 
OPTIONS 

6 VlfW !example) 

0 
Choose: 

..£.lowrale 

2~111111 
Pe,manenr total 
.my" 

16:'~~8.}i'iA 
~OU~ 

e 
Change: 

To exit without 
chonges: 

~quick r'J 'press 

□ 
~ 

E) 
Sava: 

OPTIONS =C 
~Hhff 

1. Press ·keys in 
sequence 

.CDDI]~ 

2-R~~ijf@t> 
(t! Preuon n hold 2s 
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7 CAUBRATE !examplel 
Find K.fador for your pipe size in yoU' sensor rnaooal 

To relurn to 
VIEW: 

~uick 
n~ress 

e 
Change: 

'contr.st4' "cot~tr.sJ;f 
.•.•-•,•--·-••,• .. ,·-.·-·.·,·,.·.,, ..... -...... •,•,,.•·--,•.•-·,.-.... 

CI) (!) 

PH+n~rA 4MHJM~ 
Unil/limebase: ,-r, rp nr, 

h,m,s,d L&H=u..i 

~~!?.§~1 ~~:g~~ 
K4ocror CI) (El(!) 

To restore original volue: 

(W)quick n ~ress 

8 OPTIONS (example! 

9.f[Jf ff f Press keys in sequence CI) CI) (I) CI) to 
conlinue: 

0 e e 
Choose: Change: Saw: 

bE~Mm~ ;g~K~f 
VIEW-6 (I) VIEW. £a (!] 

Press & 
hold 

1-{Il--{TI..~---,..-.;:::=.-....;:::..~ C92s 

To return to 
VIEW: 

IWJquick 
~"] press 

To restore original value: 

~quick 
~"] press 

9 Accessories 
Universal mounting kil (NPT ports) 3·8010 
Universal mounting kit !DIN ports) 3-8010-D 
Integral sensor mounting kit (NPT ports) 3·80 I I 
Integral sensor mounting kit (DIN ports) 3·8011-0 
Integral sensor, 0.5 to 4 inch pipe· PP 3·8510-P0 
Integral sensor, 5 lo 8 inch pipe· PP 3·8510-Pl 
Integral sensor, 0.5 lo 4 inch pipe • PVDF 3·8510-VO 

'·, 

r 
10 Specifications 

General Data 
Enclosure rating: 
Endosure material: 
Enclosure gasket: 
Enclosure screws: 

Display type: 

Display contrast: 
Display ranges: 

Display accuracy: 

loop accuracy: 
loop resolution: 

Electrical Data 
Loop power: 
loop impedance: 

Current output: 
Pulse output: 

Frequency range: 

Ambient Conditions 

NEMA 4X/IP65 
Glass.filled polypropylene 
Silicone rubber {captive) 
8·32, sell-tapping block 
oxide {captive) 
8-digit alphanumeric dot 
matrix 
Variable 
Flow, 0.01 lo 9QQ9., 
Resettable/ permanent 
totalizers, 0 lo Q9Q99Q99 
loop current, 3.90 to 
21.00 mA 

Flow, ±0.1% of reading; 
Totalizers, ±0.03% of 
reading 
±0.0S0mA 
5 µA 

!Oto 30VOC 
I n max. @ IO VOC 
I 00 n max. @ 12 VOC 
I 000 n max. @ 30 VOC 
4 lo 20 mA (adjustable! 
Sensor frequency, optically 
isolated open-collector 
transistor, max. current sink 
3.6 mA@ 30 voc 
5 to 500 Hz 

Operating temperature: • 15 to 70 °C/ 5 to 15 8 °F 
Storage temperature: • 15 to 80 °C/ 5 to 17 6 °F 

Dimensions: 

4.2 tn./ 
107mm 

1.2 in./ 
30mm 

· 1.25 in 
32mm 

(side vie 

11 Warranty 
This product includes a limited warranty. Consult yOL 
Signet distributor for specific warranty conditions. 
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SIGNET Compak Transmitter 
Mounting lnstrudions 
8010, 8010-0 Kits 

1 Pipe/Surface Mount Instructions 

Pipe mount 

Pipe mount 

Verify port 
ongie 

· .... , 

Sutfcx:e mounr 

ring 

Surface mounf 

-erify port 
angle 

~ Use correct screws 
\:, for pan"' material 

~:n~ 
-=UJtllia 
#8 or MA screws 
recommended 
lcusiomer supplied) 

2. Tank Ud Mounting 

cleoranca 

folelc~ .. 
\.,. ,' 

remo,ebasering 
and mark clearance 
fole cenor on Id 

drill bo,a ring jopl fat cable 
aces .. 0.25 in./7 nim 

,::. _JI__. ... ~::::=- 18 a< MA saaws 
~ recommended 

Preamp 

0 

1c:us1amer supplied) 

3/.4 in. Nl'T 
throadad pipe 
1c:us1amer 
supplied) 

0
1 , . , . 

1
retainer c~p 
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SIGNET Compak Transmitter 
Mounfinglnstructions 
8011, 8011-D Kits 

1 Integral Sensor Mounting 

0 

cap 

t •80101tir, l/2in. 
NPT ports 

SIGNET ,.SJOJC( e 
Integral Senso, ~ 

• 80100 ltir, PG13.5 
DIN parts 

G 

I 

O~ainerdip 

lawer 
erclasure 
lrapJ 

Refer lo seruo, manual for insrollarion 
requirements ard in!Jrucrions 

Specifications 

8010/8010-D Universal Mounting Kits 

Enclosure base options: 
• 8010 kit: 
• 80 I 0-D kit: 
Materials: 
Base ring hole patterns: 

I /2 in. NPT conduit ports 
PG 13.5/DIN conduit port 
Gloss filled polypropylene 
2.60 in./66 mm bolt circ 
2.25 in./57 mm bolt circ: 

8011 /80 l 1-D Integral Sensor Mounting Kits 

Endosure base options: 
• 8011 kit: 
• 8011-Dkit: 
Materials: 
Compatible sensors: 
• 0.5 to 4 inch 
• 5 to 8 inch 
• 0.5 to 4 inch 

Mounting dimensions: 

8010/8010-D Kits 

8011/801 l·D Kits 

I /2 in. NPT conduit ports 
PG 13.5/DIN conduit port 
Glass filled polypropylene 

Polypropylene 3-851 ◊ 
Polypropylene · 3-8510 
PVDF 3-8510 

3.7 in./ 
94 mm 

14---4.2 in./ -----1.i 
107mm 

. • lX = 3.4 in./ 
· 86mm 

Warranty 
This product includes a limited warranty. Consult ye 
Signet distributor for specific warranty conditions. 
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Signer Sclenlific Company, 3401 Aerojel Avenue, El M.onle, CA 91731-2882/U.S.A., Phone (818) 571-2770, Fax (818) 573-2057 

Representative Offices -

------------------------~ 

~ 
'-._) 

·, ~ 

•.I 

•,I,.,,; 

· .. ,. ·" 

U.S.A. George Fischer, Inc., 2882 Dow Avenue, Tuslin, CA 92680-7285/U.SA, Toll Free Phone (800) 854-4Q90, Fax (714) 731-6201 
CH Georg Fischer Rohrleilungssysleme AG, CH-8201 Schalfhausen/Schweiz, Tel. 053/81 11 11, Telex 8Q 70 70 64 gf ch, Fax 053/25 QI 30 
SIN George Fischer Pie Ud., 15 Kaki Bukil Road .2, KB Warehouse Complex; Singapore 1441, Tel: 65/7 47 0611, Fax: 65/7 47 0577 

GEORGE ASCHER +GF+ Piping Syshtms 
3-8510.0901 /(C-I /95) e Signet Scienriflc Company 1994 Printed in US.A 
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SIGNET 8710 Compak pH/ORP 
Transmitter - pH Instructions 

CAUTION! 
Remove power lo unit before wiring input 
and output connections. 

1 Loop Power Connections 

,'I\~ -
mA + 

+ 
10 lo30 

VDC • 

........ + 
""\ 20 

mA 

10to30VDC 

j'I\ 5 - .,._ __ _ 
VDC 

2 Compatible Sensor/Preamp Wiring 

mV Input 
mV 1so. Gnd 

y. 
Preampr,vi◄+:-lnr~~~--4-~ 

Temp. 
T-
T+ 

• Use Belden 95 35 or equivalent for cable 
extensions up la 300 h/90 m 

• Shield must be mointoined through cable splice 

3 Installation Options 

3.1 Standard Panel Mount 
• Panel culoul lemplate/instruclions (includedl. 

3.2 Optional 3-8010 Universal Mounting Kit 
• See section 9 for ordering options. 

Conduit Port Options 
DIN Ports NPT Ports 

Blind holes 
for DIN conduit tf~rtl:r 
connectors !Bl PG 13 .5 threaded 1/2 in. NPT 

threaded conduit 
ports 121 

conduit ports 121 

4 FUNCTIONS 

.\ .......... ) . ..-;~ -~-
• .:.: .. :.:.:.: 

Press & 
hold for 
access: 

I 
I 
I 

' ' I 
VIEW _(!)2s ~Ss 

CALIBRATE 

5 Vl"EW 

0 
To choose: 

J~HZttM 
pH 

tA?Jtr~Y: 
RawmV 

OPTIONS 

e 
To change: 

---... 

E) 
To save: 

Press end release to access 
1:ASYCAL 

6 EASY CAL 
• Requires 2 pH buffers. Use pH 4.0, 7.0, 10.0 

buffers only. 

;.8?.'.fff±f I Press keys in sequence (I) (I] (I] CI) to I 
I continue: 

0 
To calibrale: 

........ ~r,-·--·:-:c,t:' 
}?:Y:uJffl:t\ 

Place sensor tip in 
rnt pH buffer; 

pH 4.00, 
pH 7.00, or 
pH 10.00 

Piece sensor lip in 
second (different) 
pH buffer: 

pH 4.00, 
pH 7.00, or 
pH 10.00 

e 
Response: 

Display alternates 
every 2 seconds. 
Allow for 
stabilization. 

Display ehernotes 
tNery 2 seconds. 
Allow for 
stebilizotion. 

To exij EASY CAl ct orry time without 
soving end relum lo VIEW: 

□ 
~ 

e 
To accept: 

!iHiFJtH. 
Press !El for l 
second to accept 
buffer celibrotien 

)~l@~te~ 

)1u,e.:::::e.( 
Display returns 
to VIEW 

~quick 
f'J press 
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pH instructions continued.-

7 CAUBRATE 
• Standard end Slope requires 2 buffer values 

C@~f±ff Press ke~ in sequence (1) (1) (1) (!] 10 

0 

To return to 
VIEW: 

~quick 
~"J press 

8 OPTIONS 

continue: 

0 
To change: To saw: 

'·. ontrst4' 'cooti\st.;t' 
.••·.· .. ·.··.·······-· · ... ''-·-•• .. :-... · :-: .... :., 

(I) ID 

Disploy ohernores, ollow ior 1-1 
slooilizolion. r? 

To restore original volue: 

~quick 
~"J press 

Press & 
hold 

gr,;n::::::::::::::::: Press k¥ in sequence (1) (I] (1) (!] lo 
continue: 

0 e 
To change: 

htH3a1iMA ,,;.~~aL~e 
(I] CD 

' . J!301:=;,A )~~~g!=::P-i~ 
(1) (!] 

E) 
To save: 

Press & 
hold . 

:.:.:.:.: .. J.c.: ...... :.: ; ... ·: .... •)(..,,.·:-:·- 17\ 
(I] CD V2s 

To relurn lo 
Vl'2N: To restore originol volue: 

~quick 
~"J press 

9 Accessories 

~fil'.]quick • 
~"] press 

Universal mounting kit (NPT ports) 
Universal mounting kit (DIN ports) 
pH buffer kit, pH 4.0, 7.0; 10.0 

3·8010 
3·8010-D 
3-0700.390 : 

10 Specifications 

General Data 
pH range: 
Enclosure roting: 
Enclosure material: 
Enclosure gasket: 
Enclosure screws: 

Oto 14 
NEMA 4X/IP65 
gloss·filled polypropylene 
silicone rubber (captive) 
8·32, self➔apping black 
oxide (captive) 

Display type: 

Display contrast: 
Display ranges: 

Dispiay accuracy: 
loop accuracy: 
Bulfer recognition: 

Electrical Data 
loop power: 
loop impedance: 

Input isolation: 
Current output: 
Comporible preamp: 

Preamp power: 

Input signal: 

Thermistor signal: 

Ambient Conditions 

8-digit alphonimeric dot 
matrix 
variable 
pH, Oto 14 
raw mV, ±515 mV 
loop current, 3.90 to 
21.00mA 
temperature • 10 to 1 20 "C 
±0.03 pH 
±0.016 mA 
Automatic for pH 4.0. 7.0, 
and l 0.0 using EASY CAL 

!Oto 30VOC 
50 n max.@ 10 VOC 
l 00 n max. @ 12 VOC 
1000 n max. @ 30 VOC 
500 VOC galvanic isolation 
4 to 20 mA (adjustable) 
SIGNET 2720 only, for use 
with SIGNET 2714/2716 
pH sensors 
±5 to 7.5 VOC @ 50 µA 
max. (from 8710) 
.QQQ to 1 QQQ mV maximum 
from preamp 
3 Kn Belco, 2600 to 
4200Ofrom·l0to 120°C 

Operating temperature: -15 lo 70 "C/5 lo 158 °F 
Storage temperature: · 15 to 80 "C/ 5 lo 17 6 °F 

Dimensions: 

SIGNET 
8710 
(Top View) 

4.2 In./ 
107 nvn 

(side view) 

1.2 in./ 
30mm 

1.25 in./ 
32mm 

11 Warranty 
This product includes o limited warranty. Consult your 
Signet distributor for specific warranty conditions. 

\ 
\ 
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SIGNET pH/ORP Sensor/Preamp 
Instructions 

CAUTION! 
Never remove a sensor from a pressurized 01oe. ~ .. 
Always weer sofeiy foi:e prorecrion during sensor :--' 
installation and removal. -_, 

1 Wiring 

pH S.nsors/Pre-amplifiw 
.... 5:::ilv,;.;e~r ___ (# 14) ISO 

~,i..'3;.;la;;;c;;;k ___ (#II) y. 

-,._~~;;:ea::,:· ___ • (1101 V+ 

LJ,_ .. ►J4-ir.B;;;,rown~;...-- (# 131 Ain 
>.1-,1,.W""""h""He._ __ (# 141 ISO 

Sonson: 
SIGNET 
2714 
2716 

,._~G=ree::.n~-- (# I 2)T + SIGNET 9030 

• Use XI gain ""8Clian 
• Use Belden 9535 o, equivaieo1 ior coble exleosions 

uo 10 400 h/120 m 
• Shield mus, be rrainlalned lhrougn coble ,olice 

Silver 

~Ioctl! 
Black 

Red 
Rrown 

White 

Green 
T+ SIGNET9759 

• 3-2710.420 creamplilier ccrci reauired 
• Use Belden 9535 o, equivaleo1 ior coble exleosions 

uo 10 400 h/120 m 
• Shieid mu,1 be rrainlained 1hrougn coble splice 

• Use Belden 9535 o, equivoleo1 ior coble exleosions 
uo 10 400 h/120 m 

• Shield must be rrainlained 1hrougn cable splice 

ORP Sensors/Pre-amplifier 
..,.:.,,,,p1ifier: ...,saailv .. er_._ __ (#141 ISO 
SIGNET 2720 Block 

Red (#I IIV• 
,-.i...i.;;~--- (# 101 V+ 

Brown I# 131 Ain 

While N/C 

Green! N/C 

• Use Belden 9533 a equivoleot for cable exteosions 
up to 400 h/120 m 

• Shield musl be 1r0fnlcined 1hrougn coble splice 

Silver 

-y...;G:a;r.;:;ee;;;n ___ ► T+ 

• Use Belden 9535 a, equivaleot for coble extensions 
up 10400 h/120 m 

• Shield must be 1r0inlolned lhrough coble splice 

2 SIGNET Fittings 

Type Desaiction 

PlaSlic lees • 0.5 IQ 4 in. versions 
• PVCotCPVC 
• N\cx.,,1s via glue-on fin1ngs. 

• 2 ro.4 in. -lions 
PVC glue-on 0 ,addles • 1•7 /16 in. hole n,quired in pipe 
10.ing na + 
required) 

• Align wedge om,ws with socldle 
arrows during auembly. 

• 2 lo .4 in. versions Iron 
slrOPQ1 

saddles 
• 1 •7 / 16 in. hale requiretl in pipe 

Carbon >1eel • 2 ta .4 in. versions 
wekx,n • ,., • 1 •7 / 16 in. hale required in pipe 
weldalefS ~ • Remo,,e insert beiote welding 

• Installed by ce11ilied welder oniy 

• 0.5 .10 2 in. versions-Corban Sleet _!Ill 
1hreoded lees lJ._(_] • Mounts on threaded pipe ends 

Universal • Fot ex1S1ing pipe fittings 2 in. and up 

pipe adac1er ■ 
lot large cices 

• External I • I / .4 inch NPT maie threads 

Consult -,our local Signer dlstrubu10r far oddiHonal kllfng inlormattan. 

3 Recommended Position 

• Venicol (0°) position optimum 
4 fps or less for max. performance 
and sensor life 

4 Installation 

ln~ine Applicanons 

0 
SIGNET 2720 
preamp wilh cap 

Submersible Applications 

,a Fining 
~inlet 

o, 0 

pipe 
3/.4·in. NPT 

5 Sensor Accessories 

Description Material Port no. 

Sensor cap mo~aE Polypropylene P31542 

Oring Viton® 1220-0021 

c::> EPR 1224-0021 
Kalrez 1228-0021 



(. ") 
_/ 

; 

\ 

,••· .. · 
•.--. 

6 Specifications 

SIGNET 2720 pH/ORP PNamplifier 
Hausing material: CPVC 
Compotible sensors: 2714 Flat Surface pH Sensor 

2715 Flat Surface ORP Sensor 
2716 Bulb pH Sensor 

Input Impedance: 
Operating temp.: 
Gain: 
Input power: 
Current consumption: 

Dimensions: 

pH/ORP Sensors 

2717 Bulb ORP Sensor 
>1011n 
0 to 80 "C 
Xl (unily} 
±4.5 to ±8 VDC, dual supply 
< 1 mA, dual supply . 

-
i.::1.s..1 

,16.,. 

General Specifications 
Wetted parts 
Sensor bady: CPVC 
◊rings: Viton® 
Electrode jundion: Porous UHMW polyethylene 
Maximum pressure/temperature ratings: 

• 1 00 psi/7 bar max. @ 
S65 "Cl 149 °F, 

• 58 psi/4 bar max.@ 
s85 "C/ 1 85 °F 

BAAPSI 

!lt§j 
3 50 

2 25 

°F -77 122 167 212 

°C -25 50 75 100 
SIGNET 2714/2716 pH Sensors 
Sensor tips: 2714 (Act glass}, 2716 (bulb 

Range: 
Response lime: 

glass lype} 
Oto 14pH 
<5 seconds for 9 5% of signal 
change @ 25 "C (in calibrated 
standards} 

Temp. compensation: 3 Kn Belco 

. Reference Electrode 
Jundion lype: 
Jundion electrolyte: 

Cciaxial lype (double} 
3.5 M KCI (front}, 3.5 M KCI 
saturated with AgO (rear} 

Reference elect~olyte: Ag/ AgCI 
Sodium error: None S l 2 pH 

<0.2 at 13 pH 
Efficiency: ~97% @ 25 "C/77 °f 
Offset voltage: ± 15 mV or ±0.25 pH max 
Impedance: . 
SIGNET 2714: 300 to 500 Mn@ 25 "C/77 °f 
SIGNET 2716: 50 to l 00 Mn@ 2.5 "C/77 °f 

SIGNET 2715/2717 ORP Sensors 
Sensor lips: 2715 (Aush platinum wire/ 

glass sealed} 

Range: 
Response time: 

Offset voliage: 

2717 {platinum band/ 
bulb lype} 
-999 to 1999 mV 
<5 seconds for 9 5% of signal 
change @ 25 "C {in calibrated 
standards} 
±25 mV maximum 

Reference Bectrode 
Junction type: 
Junction material: 
Junction electrclyte: 

Dimensions: 
0 1.0in./ 

27mm 

"'3J ~ double jurldlon 
Porous Polyethylene 
3.5 M KO Gel (hontl, 3.5 M 
KO saturated with AgCI (rear} 

fl 
T":c;::::==:;, 

l.2 ;n./ 3.8 In./ 
J0.5 mm 97 nwn 

1.2 In./ 
30.5 mm 4.1 ;n./ 

104mm L.~~ 
i 

2.6 ;n./ 
65mm JA;n./ 

L :r 
~ 0.9 In./ 

23mm 

SIGNET2714 
Fl,1 pH Sen,cr 

SIGNET2715 
FlotORPSeNor 

7 Maintenance 

0.9 ;n./ 
23 mm 

SIGNET2716 
Suiii pHS..-

1.2 in./ 
30.S mm 

0.9 in./ 
23 mm 

SJGNET2717 
Bl.libORPSenSO< 

4.1 in./ 
104mm 

• Keep sensor lip wet during storage 
• S!ore sensor in a coal dry location 

Readings drift or shown poor response when the gloss 
membrane or reference junction is coated or dogged . 
Somefimes the sensor can be restored with proper 
cleaning techniques. Cleon as follows: 

• Ugh~y soiled: rinse sensor lip in methyl alcohol then 
rinse in clean tap water. 

• Heavily soiled: soak sensor lip in 0. 1 Molar Hd 
for 5 minutes then rinse in dean tap water. 

8_ Warranty 
These products include a limited warranty. Consult 
yoJX Signet distributor for specific warranty conditions. 
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SIGNET Compak Transmitter 
· Mounting Instructions 
8010, 8010-0 Kits 

1 Pipe/Surface Mc;iunt Instructions 

i'ioe mount 

?ice mounr 

Suiioc:" l"'Ounr 

Swioce '!"Ounr 

~ ..:1e correct screws 
\i:J" 'or ::onel maerd 

~:nM· 
~~a 
f8c,M41Ct&W1 
recommended 
{c.S10mer ,upplied) 

2. Tank Ud Mounting 

ve111ypon 
""910 

remo,e OGM ring 
and ~ dearonca 
1-oie~on•d 

drill boJO 11ng pool i01 caole 
accaJJ 0.25 ;nJ7 mm 0g'. ~· 101-wopii110) 

I I 
I I 

./ L O,;U 1.875 ;n./<18 mm 
deararca hde in ianit lid 

Preamp 

3/4 ;n. Nl'T 
riwoaded pipe 
{CIJJICftW 
suppoiac) 
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SIGNET Compak Transmitter 
Mounnnglnstructions 
8011, 8011-D Kits 

1 Integral Sensor Mounting 

pucn our 00tt1 as real.ired 

!ower 

ti • 8010 kit, 1/2 in. 
,',?T oons 

§ 
• 8010-0 kil, PGlJ.5 

:JIN~ns 

SIGNET 3-851 OXX • 
lntegroi Senso, 

G 

• 

~ Reier to senso, "':".""°' l~r insJoilotion 
~ requirements ona 1n!,lrucr10ns 

Specifications 

80 l 0/8010-0 Universal Mounting Kits 

Enclosure base options: 
• 8010 kit: 
• 8010-0 kit: 
Materials: 
Bose ring hole patterns: 

I /2 in. NPT conduit oorrc 
PG 13.5/DIN conduii oor 
Gloss filled pclypropviene 
2.60 in./66 mm boil c:rc 
2.25 in./57 mm boit c:rc 

80 l l /80 I 1-0 Integral Sensor Mounting Kits 

Endosure base options: 
• 8011 kit: 
• 8011-0 kit: 
Materials: 
Compatible sensors: 
• 0.5 to 4 inch · 
• 5 to 8 inch 
• 0.5 to 4 inch 

Mounting dimensions: 

8011/8011-0 Kits 

1 /2 in. NPT conduit com 
PG 13.5/DIN conduii c<:lr 
Gloss filled pclyprocyi~ne 

Polyprocylene 3-85 i C
Polypropylene · 3-85 i C
PVDF 3-851 C-

3.7 in./ 
94mm 

14---4.2 in./---~ 
107mm 

•lX = 3.4 in./ 
· 86mm 

Warranty . 
This product includes a limited warranty. Consult ye 
Signet distributor for specific warranty conditions. 
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SIGNET 5 
Signet Sclentirlc Company, 3401 Aerojet Avenue, El Monte, CA 91731-2882/U.S.A., Phone (818) 571-2770, Fox (818) 573-2057 

Representative Offices 
U.S.A. George Fischer, Inc., 2882 Dow Avenue, Tuslin, CA 92680-7285/U.S.A., Toll free Phone (800) 854·4Cl90, Fax (714) 731-6201 
CH Georg Fischer Rohrleilungssysteme AG, CH-820 I Scholfhausen/Schweiz, Tel. 053/81 11 11, Telex 89 70 70 64 gr ch, Fax 053/25 91 30 
SIN George Fischer Pte Ud., 15 Kaki Bukil Road .2, KB Warehouse Complex, Singopcre 1441, fol: 65/7 47 061 I, Fax: 65/7 47 0577 

GEORGE.FISCHER -+GF+ Piping Systams 
3-85I0.09(}1/IC-l/951 e Signel Scienliflc Company 1994 
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WISCONSIN PROTECTIVE COATINGS CORP. 

INTERIOR COATING ON CARBON VESSELS 
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TECHINICAL BULLETIN 

PLASI'IE 9060 I-II-RESISTA .. '\'T PROTECTIVE COATING 

9060 
FEBRUARY 1994 

(Replaces January 1984) 

TYPE: A high solids modified epoxy cu red with an amine adduct CJrir:g agent. Designed specincally as a high chemical-resistant, non -
toxic odorless coating. 
INTENDED USE: Primarily as a tank lining and equipment coatir:g ::1aterial for rhe food & beYerage industries. This material. wher. 
properly applied and force cured, will 11ot impart taste or odor. 

FOR INDUSTRLU. "CSE Q;\'LY! 
GOVERNMENT AGENcY ACCEF.~ANCE: ::\.1eets the requirements of the t". S. Food a"ld Drug Administration 21 CFR 1 i5.300. 
(NOTE: Special colors may not meet FDA requirements: consult PLASITE Technical Service Department). 
PLASITE 9060 'White, Lt: Gray and Lt. Blue have been accepted by the 'C'. S. i)epartmcnt of AgriC'..2lture for use in direct food contac: 
areas. 
CHEMICAL RESISTA.J~CE: Excellent resistance to various fe:-=nenttition processes, beer and high alcohol content wine storage. 
Refer to CHEMICAL RESISTANCE en Page 2. 
TEMPERATURE RESISTA.. "lCE: D1 y film basis is 400 ,F for sho1" periocis: 250 ° F continuous. Immersion temperatures depend or. 
partiC"..tlar reagent. 
S"GRFACE PREPARATION: Steel surfaces may be prepared by biasting as required by ZO~'E OF USAGE. Refer to PRIMER. sec· 
tion on Page 2. 
APPLICATION: PLASITE 9060 is fc,rmulated for standard heav:.,• duty spray equipment. 
COLORS: White: Lt. Gray; Lt. Blue. 
FIL'\-1 THICKNESS PER COAT: A !i to 7 mil film is easily prod\!ced in one muiti•pass spray coat. . . 
COVERAGE: 1315 mil :ft~/gallon ± 4'1o theoretical. For estimating purposes - Sl ft1/gallon will produce a 13 mil film (20% los~ 
included). Two to three coats will prodtice a 12 to 15 mil film for i:.1.-nersion service. 
DRYL"'lG TIME: Surface will nonnall, be tack•frce in 10-12 hours at i0°F. 
CURING TIME: 7 days at 70° F to 90°1;: Ref er to Page 2 for force c~rL,g infomur.:ion. Force curing is required to prevent possible taste 
and odor _pickup by sensitive food prod icts. 
REC OAT TIME: Must be topcoated w thin two weeks for metal temperature exposure to 130°F. For temperature exposure of 131 to 
150°F muse be topcoated in a maximum of 24 hours. 

PHYSICAL SPECIFICATIONS 
PIGMENTS: Titanium dioxide, ir ert fillers and tinting "'ABRASIVE RESISTANCE: 70 milligr.1ms average loss per 
colors. 1000 cycles, Taber CS-17 Wheel. 1000 gram weight. 
SOLIDS: 90 : 4% by weight; 82 ::1: 4'9'o by volume. •SURFACE HARDNESS: Konig Pendulum Hardness of 152 
POT LIFE: Approximately 1 hour at i0°F. seconds (Glass Standard = 250 seconds); ASTM Method 
SHELF LIFE: 12 months minimum a1 70°F. D4366-84. 
SHIPPING WT.: Approximately 1311:s./gallon. THERMAL SHOCK: Unaffected 5 cycles, minus 70° to plus 
CT)RING AGENT RATIO: 1 part of t:uring agent to 4 parts of 200°F. . 
coating material. Coating is supplied ins ,ore filled containers with FLEX:IBILITY: 1/2" bend Zuhr Conical Mandrel 6 mil film. 
proper amount of curing agent suppliec in separate containers. GLOSS: 72 at 60°. 

•NOTE: Above tests were conducted on film cured at 150°F. 
,·oLATILE ORGANIC CO::VIPOT.T?1iDS CONTENT 
COATING AS Su?PLIED THI.i~NED 10% BY VOLUME 
(. :\STM METHOD D2369) WITH PLASITE 71 THINNER 

Color Lbs./Gal. Grams/Liter "Lbs./Gal. "'Grams/Liter 
Lt. Gray 1.02 ::1:4110 123 ±4% 1.54 ::4% 185 :!:4% 

NOTE: VOC content varies between cclors. Contact PLASITE Technical Service Department for VOC of specific colors. 
·Determined theoretically by using AS'tM Method test results. 

zo:NE OF USA.GE 
A ZONE: Includes immersion service for process, transpo1tation and storage vessels, as well as e:icteriors of high temperature equip
ment, sumps, sewers, exhaust ducts, cmcrete bases and floors, or other surfaces subject to combinations of high temperature and 
heavy spills of corrosive chemicals. SSPC-SPS blast and a film thickness of 12 to 15 mils required. 
B ZONE: Interior process areas where structural steel, floors, equipment, ducts and other s"..1rfaces are subject to attack by strong 
fumes, occasional spills and splashes at intermediate temperatures. SSPC-SP5 or SSPC·SPl0 blast and a film thickne$s of 12 to 15 mils 
required. With surface preparation as in iicated, the finish coating is considered self-priming although, if desired, a heavy duty primer 
may be incorporated as part of the syst,!m. 
C ZONE: Interior and exterior area surhces subject to fumes of fairly high concentration at ambient temperatures. Hea...,-y or medium 
duty primer over SSPC•SP6 or SSPC-SP7 blast and a total film thickness, primer and topcoat, 0£ 7 to 10 mils required. 
D ZONE: Process plant exteriors subject to chemical atmosphere and weathering. Medium duty primer aver SSPC-SP7 or SSPC-SP3 
surface preparation and a total film thickness, primer and topcoat, of 6 to 8 mils required. 
9060-1 

WISCONSIN PROTECTIVE CC·ATINGS CORP. 
614 Elizabeth StrE,et 

P.O. Box 8147 
Green Bay, WI 54308-8147 

414-437-6561 

Represented by: 
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CHEMICAL RESISTANCE 

The following list of laboratory tests is an injir:ation of the range of chemic.al resistance. These tests consist of mild steel test panels 
coated to a film thickness of 12 to 15 mils. The panels are one•half immersed in the solution for the noted time with no effect on the 
coating. 

Beer 10(·°F I year Merhyl ethyl keytone I00°F 1 year 
Com oil 15( °F 1 year Oii Prudhoe Bay 
Com syrup, hi fructose 15( °F 1 year sour crude 210°F 1 year 
Ethyl alcohol 20%, Sodium hydroxide 10%, 

in water 15C°F 5 months in water 100°F I year 
Ethyl alcohol 20%, Toluol 100°F 1 year 

in water, 3.2 pH with Vodka, 190 proof 100°F 1 year 
citric acid 15C°F 6 months \Vine, 14% by vol. alcohol I00°F 1 year 

Gasoline, premium no-lead 10C°F I year 'wine, Fortlfled, 20% by 
vol. alcohol 100°F 1 year 

Although the chemical tests indicated may s1.ow that PLASITE 9060 is unaffected by immersion as listed, it is not meant to imply an 
express guarantee in actual service. The servi :e is dependent upon prope:-application and acrual oper'.iting conditions and it is generally 
recommended that users confirm adaptabilit7 of the product for a specific ~se by their own tests. 

PLASITE 9060 is classified as a relatively the 1 film coating and should not be used for total and continuous immersion in certain chemi• 
cals. such as those acids referred to under Cl IEMICAL RESIST.~'lCE. which have extremely high co1Tosion rates to mild steel and 
other substrates. Use in such chemical exponure should be confined to fu."!les and spills. 

THINNERS 
PLASITE 71 THINNER is recommended. T,e amounts required will var:,- depending upon air and suriace temperatures and api)!ica
tion equipment. Normal application temperatures and conditions will require addition of approximately 5 to 10% by volume with 
approximately 5% additional thinner added f:Jr each 5° of increased temperature. 

, It is recommended that the actual amount of thinner included on each orc:er amount to approximately 20% of the coating order. 

C. ,) . 
PRIMER 

Primers of the inhibitive type must be used wl: en steel surfaces are not blas;ed to white metal and when finish coatings are below 8 mils · 
in thickness. The following primer IS NOT r f:!commended for A Zone Se:-vice or service requiring FDA compliance: 
PLASITE 7102 HEAVY DUTY PRIMER c escribed in Bulletin 7102 is an Epoxy :V1ecal primer with superior bond and water resist· 
ance as well as chemical resistance for Zone~ B, C and D. 

CURING 
1. Normally pol1111erization and curing will ta! ce place in 5 to 7 days at 70°F. This coating should not be applied when air temperature or 

temperature of suriace to be coated is below 50°F. Within 24 hours after coating is applied a minimum substrate temperature of 
70°F is required for proper polymerization. 

2. Force curing at elevated temperature is des .rable for certain exposures. \Vhere coating is to be subject to immersion in high tempera
ture solutions, wine and beer, and other se,·ere exposures, it is recommended that the curing temperature be at 170°F to 200°F. In 
order to insure the complete removal of sc,lvents and odor, force curing is generally recommended when coating is to be used in 
potable water and food material service. 

3. Listed below are a few curing schedules that may be used for time and work planning. Prior to raising the metal to the force curing · 
temperature, it is necessary that an air dry time of 2 to 5 hours at temperatures from 70°F to 100°F be allowed. After the air dry 
period has elapsed, the temperature shouk be raised approximately 30°F each 30 minutes until the desired force curing tempera
tures are reached. 

METAL 1'EMPERATURE 
op 
150 
175 

CURING TIME: 

12 Hours 
10 Hours 

:.-!E'tAL TE11PERATUR.E 
OF 
200 
225 

CURING TIME 

6 Hours 
4 Hours 

( i• Final cure may be checked by exposing co; Lted surface to MIBK for ten minutes. If no dissolving and only minor softening of film 
~ ./ occurs, the curing can be considered comi; Iete. The film should reharden after exposure if cured. · _,.,, 

9050-2 
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SURFACE PREPARATION 
STEEL 
A and B Zones (As described under ZONE OF USAGE.) High Temperature & Immersion Service 

l. All sharp edges shall be ground to ~reduce a radius and all 

(-/.' .. J imperfections, such as, skip welds, de laminations, scabs. sliv-
~ ers and slag shall be corrected prior tc, abrasive blasting. Skip 
1 welds shall be welded solid. 

·•·· 2. Degrease surface prior to sandblas·:ing. Organic soivents, 
alkaline solutions, steam, hot water v1ith detergents or other 
systems that will completeiy remove drt, oil, grease. etc. may 
be used. Prebaking of old tanks is rec ommendecl. Additional 
decontamination may also be necess; 1ry. 

3. The surface shall be blasted to an SS:?C-SPS or NACE No. 1 
white metal surface using a Venturi bl 1st nozzle supplied with 
80 to 100 psi. An anchor pattern or "t:,oth" in the metal shall 
correspond to approximately 20 to 251?'0 of the total film :hick• 
ness of the coating. 

4. Contaminated grit shall not be used : or the finish work. 

5. The blasting media used shall be a natural abrasive, or steel 
grit, or slag grit (similar or equal to BLACK BEA 'C'TY0 ). 

These abrasives shall be sharp with a hard-cutting surface. 
properly graded, dry, and of best quality. The media shall be 
of proper size to obtain the specified anchor pattern and shall 
be free of objectionable contaminants. 

6. The anchor pattern shall be sharp and no evidence 0£ a pol
ished surface is allowed. 

7. Remove all traces of grit and dust with a vacuum cleaner or by 
brushing. Care must be taken to avoid contaminating the sur· 
face with fingerprints or from detrimental material on the 
workers' clothes. 

8. The surface temperature shall be maintained at a minimum of 
5° above the dew point to prevent oxidation of the surface. 
The coating shall be applied within the same day that the sur
face has been prepared. 

B, C and D Zones (As described under ,:ONE: OF USAGE.) Service in Corrosive Atmosphere 

l. Degreased as described in Item 2 un,ler A & B Zones. 
2. Remove all loose mill scale, rust scale, and old paint scale by 

one of the following methods: 
a. Near white mt:!ta1 blast cleaning - , B Zone) SSPC-S? 10 or 

)]ACE No. 2. 

b. Commercial blast cleaning - (C Zone) SSPC-SP6 or 
NACE No. 3. 

c. Brush•off blast cleaning - (C & D Zones) SSPC-SP7 or 
NACE No. 4. 

d. Power tool cleaning - (D Zone) SSPC-SP3. 

When utilized, inhibitive primer should · Je applied as soon as possible after surface preparation. 

D Zone applications surface preparation as in above Paragraph 2(d) must result in a relatively rough surface. lf the steel is new and · 
this type of surface preparation does not leave a reasonably rough surface on the steel, then the heavy film system is not recom
mended. 

_ ··,, NOTE: The above specification numbers are from Steel Structure Painting Council Surface Preparation Specifications, 4516 

(
/ ·) ) Henry Street, Suite 301, Pittsbl1rgh, PA 15213-3728 and );ational Association of Corrosion Engineers, P.O. Box 218340, 

,.1 Houston. TX 77218. 

CONCRETE 
A ZONE: All concrete surfaces require whip blasting for immersion ser,ice. Fully cured concrete must be blasted to provide a hard, 
firm, clean and neutral surface for coatir g. All concrete surfaces must be filled and sealed with PLASITE 9028Ml or PLASITE 
9028M2, applied in accordance with FLA.SITE Bulletin 9028. All surface imperfections, "bug holes." etc. must be completely 
repaired before application 0£ PLASITE ~060. PLASlTE 9028Ml and 9028M2 are not recommended £or food service. When coat
ing system requires FDA compliance, refer to PLASITE Bulletin 9029 Concrete Filler-Sealer. 

B ZONE: Severity of e::-.-pected service will dictate minimum concrete surface preparation. Severe service (strong fumes, spillage, 
etc.) will probabl? require A Zone surface preparation and PLASITE 9028:Ml or PLASITE 9028.:¼2 filling and sealing before appli• 
cation of PLASITE 9060. 

ALUMLWM 
Surface shall be clean and grease free with a blast produced anchor pattem or "tooth" as described earlier under "STEEL:' In 
addition, the blasted surface shall be giv,m a chemical treatment such as: 
ALODl.J.'vEIS> 1200S available from IRIDITE181 14-2 produced by 
Parker & Amchem Allied-Kelite Division of 

. 32100 Stephenson Highway Witco Corporation 
Madison Heights, MI 48071 2701 Lake Street 
(800) 521-1355 Melrose Park, IL 60160 

(800) 323-9784 

OAKITE° CRYSCOAT 747LTS 
Plus 

OAKITE11 CRYSCOAT ULTRA.SEAL 
Produced by Oakite. Products 
50 Valley Road 
Berkeley Heights, NJ 07922 
(908) 464-6900 
Canada: (416) 791-1628 

For immersion, blasting with sharp grit followed by the chemical surface treatment is required. 

NOTE: On metallic surfaces prepared onl ~ by chemical etching, the total coating film thickness applied should be restricted to only 
. hal£ the film nonnally applied to blasted S' .irfaces. This reduced film thickness should be considered during selection of the coating 
"} for the service and the type of surface preparation performed. 

( Y WOOD, TRANSITE AND SIMILAR BURFACES 
j Normally these materials need no surfac1~ treatment provided they are dry and free of grease, oil and dirt. It is generally recom

mended that the first coat be diluted one part of recommended PLASITE Thinner to one part of material and brush applied. 

A:8/90 
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EQUIP!.\lENT 
SPRAY APPLICATION 

1. All spray equipment should be thoroug 1ly cleaned and the 
hose, in particular, should be free of old paint film and other 
contaminants. 

2. Use standard produc:tion-cype spray gun! : 

GTJN FLL"ID 
Devilbiss JGA-503 E 
Binks #18 66-SS 
Graco PS00 04 

AIR 
794 
63•PB 
02 

3. When airless spray equipment is used, tr. e recommended liq
uid pressure is 1500 to 1800 psi \.\it,h tit, size £rem .01 i" to 
.025". Thinning requirements are more than for conventional 
spray. 

BRUSH APPLICATI01''S 
T.:'se a high quality brush. 

READ THIS NOTICE! 
SAFETY .A.~'ID MISCELLANEOUS EQUIPMENT 

1. For tank :inir.g work. :: is recommt!nded that :he opera
tor ;:irovide h:rr.se!f with r..:bber soled shoes and obser:e goo:l 
persor:ai hyg:ene. Certair. personnel rr.ay be sem;icive to \"a:i
ous cypes of :-esins whic:: may cause dermatitis. 

2. THE SOLVENT IN THiS COATING IS FLA~I:V!ABL:2 
AND CARE AS DE1L~)WE:D BY GOOD PRACTICE, 
OSHA, STATE AND LOCAL SAFETY CODES, ETC. 
~H.:ST BE FOLLOWED CLOSELY. Keep awa)' from hea~. 
sparks and open flame. a."'ld i..se necessary $afet;· eq:=ipmer.t, 
such as. ai:." :r.ask. expiosion-proof clcct:ical equiprr.t!nt. no:1-
spark:ng cools and ladders, etc. Avoid c:ontacr with skin and 
□reath:ng o: ,:aper or sp:-ay mist. ·w:1en worldng in tanks. 
roo~s and other enclosec spaces. adequate vem:lation must bi:: 
provided. Rt:fer~o PI..ASITE Bulletin .PA-3. Keep out of reac:; 
of chil crer.. 

3. CACTION - .Read ar.c: :ollow all caution staccinent;; on :::is 
µro::uc:t techn:ca! bullct:n. :-:iaterial safety data sheer and cor.
tainer !abet for this product. 

MIXING 
The catalyst and coating are supplied in separate containers a~ a 4:1 ratio. For splitting purposes. use 1 part curing agent to 4 parts 
coating by volume. Thoroughly mix coating, then add curing agent slowly and mLx completely with coating. PLASITE 71 Thinner ir.ay 
be added before curing agent to extend pot life. 

APPLICATION PROCEDURE 
SPRAY GUN 

1. Air supply sh.all be uncontaminated. Ad iust air pressure to 
approximately 50 lbs. at the gun and provi :ie 5 to 10 lbs. of pot 
pressure. Adjust spray gun first by open ng liquid valve and 
then adjusting air valve to give an 8" to 12' · wide spray pattern 

6. By repeating Step 4 a homogeneous film of 1.2 to 15 mils is 
obtained. 

i. Equipment muse be thoroughly deaned immediately after use 
with PLASITE thinner to prevent the setting of the coating. 

( 
~), with best possible atomization. 
. 2. Apply a "mist" bon~ing pass. . 

· · 3. Allow to dry approximately one minute but not long enough to 

NOTE: .. All welds, pits and rough metal areas should be coated br 
brush prior to spray application. 

BRUSH APPLICATlON 
allow film to completely dry. 

4. Apply crisscross multi-passes, moving gur,. at fairly rapid rate, 
maintaining a wet appearing film. Fast n 1ulti-passes may be 
applied until you have a film thickness of~ pproximately 6 to 7 
mils (approximately 7 to 9 -..vet mils). 

5. Overcoat Time: This will vary both with temperature and ven
tilation and will require from 10 to 12 hours at 70°F for 
enclosed :spaces. Less time is required fo1 exteriors. Remove 
all overspray by dry brushing or scraping if required. 

(Recommended for small areas and repairs only) 

l. Apply a very light crisscross brush coat. 
2. Allow to dry for approximately 5 minutes. 
3. Apply a heavy coat using crisscross brush pattern. "Flow" the 

coating on rather than try to "brush out". 
4. Allow to d!j' rack-free. 
5. Repeat Steps 3 and 4 until sufficient film thickness is obtained. 

Xormally a :film thickness of 2½ to 3 mils can be obtained per 
coat by this method. 

This bulletin provides standard information c-n the coating and application procedure. Since vary;ng conditions may not be covered, 
consult with your local sales representative er PLASITE Technical Service Department for further information. 

INSPECTION 
Degree of surface preparation shall conform tc appropriate specification as outlined in SURFACE PREPARATION section. Film thick• 
ness of each coat and coral dry fil:n thickness of coating system shall be determined with a nondestructive magnetic gauge properly 
calibrated. 
Refer to PLASITE Bulletin PA-3 for inspection requirements. 

1 mil = .001" .. 25.4 microns 

1 U.S. gallon • 3.785 liters 

METRlC COMPARISONS 
ls~. ft. x 0.0929 = sq. meters 

oc 5(°F • 32) 
9 

( 
!9060-4 

~/-------------------------------------------------
We l!IIUAhteol Clur product to bi, m>() o{ defile&& in m&r...ria.l 1111d wo •lananshir, &hd Lo bein •=,dnnce With our c:ampMy quality conrrol ,~dard•. All claw,. •tllwrrn,nt.. 11nd n,commmdat.icms 
made hu,,in .ore bul'd UPOn inrormaticn we bcli,:yo co be reliable but arc m11cln withou~ llny n:pn,scnt.>tion or /11.u,nmt.ca or "'M'Rnty of ac:cur:icv 11ncl 11rc m11dc with rcoen'lltion of ..U p111r.nt 
right..•. Our produc~ are aold on the conditi(ITI we I.he U!(or him,scl f wW cvalu•t41 them, II! wcll u ourrocan1mendat.ion<, tod~t.o!rmin• their ,uiwility for his own pur-pc,,,c bcforeacloption. A.1$(1, 
~1.a!Lem,ml.5 rcgn.rcilng tho use o( our procluct.s or pn:,a,,u;n,; n,~ nc t to b. consl.Ncd u rccommondatioruo for their UM in viulation of a.ny patr.nt ,lghu or in violation of a.ny appllcabln low• o, 
re1111IA~lons, Liability under any con,;lition ahNl b4 limi1Aod to rep,accmont Qf n,n~rial only. No llilbility iit "8sum.J or implied, f,,, inJ1try t(I ~r•<mnel, IAoo• C<l~te. p•oduct lo•~ or l&nY othCll' 
•xpcn••• inciclcnto.J to tho structure ur oper11t.icn of the pla.nt a.n :I eqUipment where Lhi• coating Is appli..cl. 
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MANUFACTURERS' SHOP DRAWINGS INDEX 

Manufacturer 

Allen-Bradley Co. 

Aurora 

B/W Controls 

Calgon 

GEMS , 

Gould 

Grundfos 

Honeywell 

Neptune 

OBG Manufacturing 

OBG Manufacturing 

OBG Manufacturing 

OBG Manufacturing 

US Gauge 

Draft: May 6, 1996 
ACCO&M 

Product 

Pressure switch 

Sump ground water recovery pump 

RW-1 & RW-2 well level transducers 

Carbon 

Float switch 

Transfer pump 

RW-1 & RW-2 ground water recovery pumps 

Chart recorder 

Flow meter 

Control schematic 

Equalization tank 

GAC tanks 

Water treatment system schematic 

Pressure gauge 

O'Brien & Gere Engineers, Inc. 
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PRESSURE SWITCH 
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i: J. OE~~~IPTI~·~:·_ Swiletin 836 =~e·~::~e 
I I~- Controls are acc:.:rate. rur;gec. compact 

I

.. -(-) units of_ attr~ctive accearar.ce a~ac~acle 
\ . to a w,ce vanety of pressure ac:::11cat1cns. 

I

.. 1-~- The control features a sna;: action preci-
• sion switch equicced with silver con-

·1 •

1 
tacts. Contact force is maintained at a 
high va!ue up to the instant of sr:ap over 

r · avoiding dead center cor.ditions. Normal 
; industrial vibration has little effect upon 

the positive opening and c!osing of the 
contacts. Straight in-line and relatively 
friction-free construction crovides accu-

1 I rate and consistent operation regardless .
1 

of the angle at which tt:e control is 
mounted. 

r · • The long life ccpJ:er alloy bellows a.re de-
signed for use with air. water, oil, ncn. 7 corrosive liquids. vapors or gases in a 
series of pressure ranges from 30" vac:.i. r um (Hg) to 900 psi. Tyce 316 stainless 
steel bellows are available for use with 

- -, many of the more corrosive liquids or I 

r gases at pressures to 375 psi. 

,-
I[ 

OPERATION - Bulletin 836 pressure 
controls operate on the principal of re
sponding to changes in pneumatic (air or 
gas) or hydraulic (water or oil) pressure 
applied to a bellows. This force is op
posed by a main spring. Varying the force 
on the main spring (by turning the range 

·""f' \ adjusting ~crew) allows setting the con-

' 
( ll ) tacts to trip at the upper pressure set

~:;;, ling. Turning the differential adjusting 
screw (when provided) varies the force 
on a secondary spring and allows setting 
the lower pressure setting, where the 
contacts reset to their static state. Many 

··•--.•. -· ·------:. --- .. -
.:._· - 7-. _ ~• _:• •. _·:.·· .-; :.:.•L 

ranges and differentials are ac!':ieved by 
usrng oerlcws of cifferent si:es to meet 
most acclic:wcn rec;uirerr.er.:s. 

SELEC'TICN - Wr.en seiec::ng a pres
sure c:::ntrcl tt:ere are several :ac:crs to 
be c:::nsic:ersc fer ;::rccer ac:::lication. 
These :nc:ude: 
• ccerating pressure 
• medium acciiec to the :::e:lcws or 

piston 
• differential 
• !ine pressure 
• surge press1.re 
• enclosure tyces 
• contac: c:::nfig:.;raticn 

The sir.-:crifiec ;111,;straticn F;:.:re , ) en 
Page 642 usec :n c:::niwr.c::cn with the 
:ac1e fer 81.1let1n c36 on ?ace 642 and 
Surleun 836T or. Page c:i provide a 
ccmcrehens;ve sx:::ana,:c:-: :er ease of 
se!ec::on. 

Mec~an:cai :ife ar.::: re:::ea.: ac:::.iracy of 
oeilcws ty:::e c::mrc:s is ;~a=:-::cally illus
trated in the :yc:cal cur,,-e -:F:gure 2) en 
Page 5.;3_ For ;er.era! ac:::::caticns. con
trols seiec:ed wr.ere the c:::-::ac:s oi::erate 
between 3C% ar.d SC% cf ::-:e operating 
rar.ge and where the ma.x:~:.:m line and 
surge pressures do net exceec tt:e spec
ified values will provide exceilent life and 
re;::eat accuracy. For mere s;:ecific appli
cations it is important to :-:cte that the 
controls are designed to operate below or 
above these values. However, there may 
be a small trade-off between the factors 
of life and repeat accurac-1 as illustrated 
in Figure 2 Page 643. 

CONTACi BLOCKS - Ccr,tact blocks 
are single pole, dcuble threw and can be 
wired to open or' close on increasing or 
decreasing pressures. 

NON-INDUCTIVE RATINGS -
5 Amperes, 240 Volts 
3 Amperes, 600 Volts 

CONTROL CIRCUIT RAilNGS -
AC - 125 VA. 24 to 600 Volts 
DC - 57.5 VA, 115 to 2:!0 Volts 

CONTACT BLOCK MODIFiCATIONS 
See Page 645. 

TEMPERATURE RANGE 
Operating: +32D to +150"F 

(0°CD to +66°C) 
Storage: -22° to +200°F 

( -30° to +93°C) 
D i emperature at +32" F (0°C) er t:e:cw limited only lo 

11'.e i:ossibility cf r:-.cisture tros::r.g :f the mechanism 
ar.d ccntac:s whie.'I cculd imi;e::a ci:eration. Also. 
rr,cisture or fiQUid sclidifyrng in t::e system may also 
hami;er operaticn. 

REPEAT ACCURACY El - The design 
and construction of the Bu.Helin 836 Style 
A and C devices provide a t,;:ical repeat 
accuracy of :::0.5%El or better. 

D E·:atuaocn ~.ace 'rem :est Cata. and :::llc:.:tateo :.'Sll'IQ • 
formura :er '-!EMA :cs ,.225 Slar.C3tCs. 

D easec :., '• .:i ma.'lfflltll ran;e. 

SPEC:AL CONTiiCLS· - ~ :arge num
ber of wnristed cataicg mcc:ficatrcns and 
c::mc:ete =evices are availac1e fer scec:f
ic and C!:::,I ac::::ic:ancr.s. 

Spec:al cc:-:trcis and mcciflcat:cn service 
is avaiia::::e to mag! mar.y acr::iicaticns 
ur.rcue :c ::-:e CE~ mar'i<et. 

Ccnsult :,cur nearest Allen-:!rac!ey Saies 
Office :er assistance with s:::ec:al rr.cdi
fieo ccr.::-c:s or accessories. See Page 
8~8. 

FACTORY SEi PRESSURE CON
TROLS - In ;uantmes :,f :ess :har. , 0 
icenticai :::::ntrcis ar.d se,~1r.;s on the 
same crcer item. ace setting c:-:arge 
per :er.::-:::. 
• 'Nher. a scec:iic ::ifferer.tiai is ur.rm

;:crtar::. er ~ct re~:.::rec. ar.O the ap
prcx:~a:e minimum Cif.erential ~re
ser.-t :, :he se!ec:ad c=:-::i:i. wit~cut 
aciws:::-::, satisfies the acolica.:on. 
scec::·_. :;e :ac!cr; sett\:-.;s as fcrlcws: 

· Ref: Set to open (or ctcse) at _D 
increasing (or decreasing). 
Minimum differential. 

• Wr.er- a scec:f:c ci!feremia1 's recurred 
s;:ec:=-_., fac:cr1 settings as fcilcws: 
Ref: Set to open at _13. 

C!ose at_ril. 

Quality a:-:alog "Test·m ;a1.:gesm are 
used wr.en ap;:lying rec;uested factory 
settings ~o these rugged lncustrial Grade 
pressure contrcis. Tne ac:ual requested 
setting :s applied to the c:::ntrol reading 
the set ;oint directly from :he gauge be
ing used. However, traceacie gauge tol
erance variance between source and us
er, and possicle severe shock during 
shipping and installation. may contribute 
to the fa::::ory settings deviating slightly 
from the spec:fied values. Siight re
calibrattcn can easily be accomplished 
upon fir.a! instailation to meet specific re
quireme:-:ts for the mere demanding ap
plicatior.s. Once installed the controls will 
perform with a repeat acc:.irac, as estab
lished in tt:e paragraph entitled RE?EAT 
ACCURACY on this page. 

Special service is available to factory set 
controls on Digital Laboratory Instru
ments, up to 600 psi. when required for · 
the mere critical applications. An addi
tional charge may be added for this ser
vice contingent upon setting tolerance 
and quantity. Consult your nearest Allen
Bradley Sales Office. See Page 818. 
D Scee:!y ;:s, (pcur.cs ;:er square inc::) er. in H; Vac. 

~nc::es :i r::erc-.:r/ vac:um) and = :c:erance s;:ec:fi
cat:cn, :f ~nown. 

e Fer A~;Ei :40.1 Grace 2A (0.5¾ ac:;;racy full sea!e). 
Grace !;. (0.25"• ac:.iracy !uU sea?e). etc. 

D Gau;es are caub:a:ed 3nd :::e ac::;racy 1s trai:eabte 
to U:e ~-:a,::r:al =~reau cf Stancarcz. 
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iype 

C.:::er 
Alloy 

ae,lows 
0 

Type 316 
Stainless 

Steel 
BeIlcws 

m 

Adjustable 
Caeraung 

Range 

Adiustable 
Ditterenual 

psi Muimwn 
psi ~~ NiMA T e 1 

Genoa urpase 
E.,e: 
( 

S'ifl.! A CCNinCLS WITH INTEiiNAL 3E!.l.CWS • ADJUSiASL.: WITHIN RANGE• AO.:USiABL! DIFFE.=!E.'lTIAL 
1/•• COPPEii iUBING CCNNE~ON - FOR .:s• FURE 7/tr'•20 il!READ 

· -✓30• 'lac :o iS 
// 610 1.IO 

'2 :c ,:0 
'.6 :, .17: 

2 !O 20 160 160 
3 to 35 280 340 
6 :a 65 5CO ECO 
3 :o 95 i5C 850 

Si'fl.! C CCNinCLS WITH EX'ra.=!NAL 3E:.l.OWS • ADJUSi.l.BL.: WITHIN RANGE• ADJUSiABL.: DIFFE.=iE.'li:AL 
'!•' F!MAL! PIPE CCNNEC':'ION 

·2· ·,ac :: : 0.2 :o 2.5 25 30 
~c· ·1ac :: 10 OA :06 65 75 

j,3 :o ~Q o . .: to 0 80 eo. 
;~ .. ·.':c :: .:5 : :0.:2 1i5 ISO 

2 :o ao 1 :o ,2 150 2m 
~c· ·1:e :: ,c: 2 !0 25 300 3i5 

.l \C !:C 2 :o ,5 300 3iS 
: :o ZS~ J :o .:s• sco e5C 
~: :: 3iS c :o ao 900 12CO 
:0 :o :CO 12 !:> 115 tSCO !ECO 
:0 :o cSC :6 :o 125 1sec 1eco 

ZCO :o :CO 10 :o i2: tSCO !ECO 
3c· ,ac :o :a 'J,.:. !:JO 65 6S 

~-S tc ~o Q . .:. !0 6 6S 65 
::t· 'Jar. :c 1CO 2 :o 2: 270 270 

~ to 150 2 :o 25 270 270 
6 :o 250 3 to 45 4S0 450 
35 :o 3iS s :o eo 6:0 50 

. . D i~e :::ai si:an within wr:c:-, :::e c::nta::s can ce ac:ustea 10 iriiP a anc iiEEi D wnen ac.-.:s;ec :o msn:mum etfferenuai er a Men ac:usw. :: -a."m;;m 01Herenlla!. 

l
. -~)a i"RIP - the nigner press;;:e 1:err.ceran:re) ser.:ng the cenracts cr.an;e swe. : · · · 

D DiiE::i - the lov,er :ress-.;re iterr:;:erarure) se!lino lhe ccnracts reti:m to tiler normal state. 
_ .. Note: CiHerenlial is me c::erer.ce ::etween_ TiiiP fJ and RESEi El 1:::uunnmi adiu51ea set::r.g) :c D (maximum 2Clust!o se:!".,g;. 

' 0 The maximum sustainec :::ressure that can be applied to the bellows Without perrr.anent damage. the c0ntrcI sncuIc ncr :e ::.-::eo al this oressure. 
Note: Cces not ~ply :c ;:,sicn :ype c::ntn:JS. 

Ill Trans1ent(_S) [PuJse(s)) that can cec:.:r in a sys1em pncr to reaching a steaC'f-Slale c:ndilion. Excressed in millisec::nds, c:mr::ex e!ec:::r.c instrr.!r.~:::: s re~ :O 11'.e!SUle :he 
va,,1n9 amplitude, ~enc-;, !IKI awallCn of Uus wave form. Frequent ::c::::rrence of extrerr.e surge presswes c:i:!d redi:ce :e:!cws 5fe. Sut;e :rm;;re w1tt:In ;:uclis."'.ed value 
genera,te-= curing stan-~c er s.'lut-ccwn of a mac.•jne or system, nor exceeding 8 limes per cay, are negligible. . 

fJ Vac, - Inches of merc::ry •,-ac-~um (negative pressure). psi - pcuncs ;:er square inc:h gauge (positive pressuie). 
&"4••,. D C.:ccer ailoy bellows may r:e :;sea en water er air, and other liquias er ;asses not C0ff0SIVe to t.'lis alloy. 

D Type 316 sta1n\ess Ste!! :e1!cws are availab:e fer :he more corros,ye iiqu1cs er gases, 

J 
j 
-·1 
~ 

Conversion Factors 
(Rounded) 

psi x 703.1 • rr.r.vt-i .. O 
psi x 21.sa • in. H.O 
psi X 51.71 • ~,fig 
psi X 2.0~5 • 1n. Hg 
psi x .Oi03 • ~g,:::,z 
psix.om.w 
psi x 68.:5 • m:ar 
psi x E89S • Ps • 
psi x 6.SSS • i<Fs 

Note: ;::si - pcunds ;:er S~:..'3-'e :nc.'1 (Gauge) 
H2O.at 39.2" F. 
Hg at 32" F. 

l 
t D TRIP PRESSURE SETTING l } MINIMUM 

/ D RESET PRESSURE SETTING DIFFERENTIAL t:/ (MINIMUM ADJUSTMENT) MAXIMUM 

i 1--------- ADJUSTABLE S?AN DIFFERENTIAL 

~ (MAXIMUM ADJ~ENT) 

STANDARD CONTACTS ARE SINGLE POLE 
DOUBLE THROW ANO CAN BE WIRED NOR
MALLY OPEN ANO/OR NORMALLY CLOSED. 

-
-

- 30" VACUUM MERCURY REFERENCE--------•· 

. :.J 
Figc;~, 

11!1 ~pr;!ic.;!:cns where. settings ap;:rca:.'I O psi, se!ect a c:n::01 tr.at has an adj~s:acie rar.;a :~a: ;ces into vac::um . 

·•· -4~•-----· -..c:-.u---



HEMA Type 4X 
Watenig 

C.,rrcsula• srstant 
re 

nOSn?-,. 
Glass Polyester 
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7°~sure 

mLE A CONTROLS WITrl INTE:INAL SEU.OWS • ADJUST.\SL! WITlilN nAHGE • ADJUST.\eLE 01i=r:.:;eNii.\L 
1/1·' C::??::I TUSING CONNECilON - FCR ~• FLARE 1h1'•2D TMREAD 

-:,-.~·•·· 
I•• ~ .· ·. 
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~r:z·.~ ~ .· .. -.-.:-;~~ ... ...... o3S-C1 
83S-..."2J .. ·-:.-·• m-:zs ~:~/ sss-C2E .c, 

P.' c:lJ -;~i.r ~s _,. - c:iE 
·1· C-IJ ··~;f c:s ;···~'!: ·.:... c.;e 

C:J ... ·• CSS · ':;; .. :v: ... CSE 
1 ... :; .. ·.· CSJ \~ CSS -~-~.:_I:-.7.~.-~ ·" CSE I -· . C7J .. , ...... , c~c - .. , rn ._..
1 

;:~1:/. CSJ .I'ft_:1:~. cSS .. :•~lf::;J:."T,. . -~ -
.,i,-•:· , C2J . •~. ce:: · :.;.~';! .•... . c,ru _. -:-."4· c~os . .-~,:, . 7 : .-;~ · :-- C11J . ,:: C11S ~c;;~~~ 

., -· · C12J ....... C~2S .: ··:-:;'!!-~; 
. -~, _---+--:-:·--.... -. -s:--6--C-6_0J ______ A-+------.----83-~c-·-..;.:e..;O.;;.S_-__ ...; __ :-•. -, i----.-;.._-_a_::_6_...;:;..5"'_"'=-··-,;.."'.,.;;:'.'.:...----+-------~~~-:---

.~-·;,:t:- ·. C61J -:-- CSIS ·.-~:: . . C61E''.:::-~.:: . _:·,_.:7"_:_~ • .... . .. .......... 
·. ·'"·. C62J · --~ cs2c: ·.:.•·•·· · CSE ·:•."!\.~: . 7. -£~.'.'• . C63J =~i Cs:!S :."';~. C63E .~ .... ~: 
-~\~_ .. \:~·- . C54J ':7· .. "';.l;: CS4C: .. ·.-:.~· ... cs:E .;·~1;-;£ 

· ~ f1:-:£~: ·cSSJ··~ · ·· cc:S ·/f'~;: .·css: ·--~ 

Ill 

i 
C w= ..re, 

mz 
~~ 
CIIC :::, cc 
-, II.I 
ca. 
<0 

LIFE 
(l!IELLOWS 
CONTROLS 

ONLY) 

RECOMMENCED 
SELECTION 
RANGE FOR 

GENERAL 
APPLICATIONS 

USABLE AREA OF RANGE THAT PROVIDES 
BEST REPEAT ACCURACY ANO POSSIBL: 
SLIGHTLY DECREASED ,OPERA TING LIFE. 

= C/1 Ill , Ill 

~; ~ 
ma: z 
< -I- C, Cl) 

!:!l 3: ~ 
., I- a: 
Q < (..) 
< ffi 3: 

a. 

REPEAT USABLE AREA OF RANGE THAT PROVIOEO lo 
ACCURACY LONGEST LIFE ANO POSSIBLE SLIGHTLY 

(BEu.ows REDUCED REPEAT ACCURACY. 
AND PISTON CONTROLS) __________________ _. 

~---------1~_::::;_:.:._ ::._ =_::._ '-_ -_ -_ -_ -_ -_ -_ -_-_ -_ -_-_ -~ -►-------- 0 psi REFERENCE : i 

IMPROVED LIFE/ACCURACY t VAC . 

---~-------------------------------------------------------------J--
Fir;:.:rt 2 

llll Applic:ilions where settingfapproach O psi, select a c::n::cl :::a1 has an adjustac:e range that :;:~s ,nro ,,ac::um. 

--~ . . .... ;; . ,,__, __ .. __ ... 
'.~{D_iscount:Sch~uie'•i:,.:f'.\:-_. 
. . ..... . . •·, ~-.:~~-· ·······-•-··:--••· 
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MODIF1CAT10NS 
TAMPE?1 RESISiANT ADJUSTMENT - Range and differential adjustment screws 
are =es,gnet:: so :r.at after a setting has been applied to the controi. the screwdriver 
slcttec :-:eacs can ce :::roKen off with a pliers. For "break-off" adjustments. Bulletin 8:36 
Style . .i. anc C. or 3ulle!ln 83i temperature controls. add the suffix "X4" to the desired 
catalog :-:ur.::::er :n the tai:::e en Page 642 or 658 and add S36 per c:::ntrcl to the price. 
E.-tample: Cata1cg Numcer 836-A1AX4 ..••.••........••.••••.•...••• : ..••.....•••••• $156 

ihe ·~reaK-cff" adjustment will not be broken off unless a factory setting is given and 
the crcer scec:fies ·srea1<-off Adjustment Screw/s". 
See :aragracn en~1tled FACTORY SET PRESSURE CONTROLS on Page 641. or FAC
TORY SET iE:MF:F;AiURE CCNTiiOLS on Page 6Si for setting information. 
TWO SiYW: A CONTnOLS IN ONE ENCLOSURE - Ccnuots whic:i function inde
pendemly may :::e mounted side by side in a single NEMA iype 1 enc!cs..:re. This design 
is ioeal :er insta1ia.rcns wnere ordinarily two controls would !::e mounted. Each dual unit 
can be a ::::::rr.::::r.ai.:cn ci tt:e pressure controls listed or combined with t::u!b and ca.pillar/ 
type tem;:erature ::c~trcls. AC:d prices of the individual units in a NEMA Type 1 
er.c:osu:e. 
REFRIGE~ATICN iYPE CONTnOLS - Available for heavy duty refrigeration sel'\lice 
or ~tr.er acc1icat:~s. :..:w ;:ressure controls have ranges from 20.,. Hg. Vac. to 120 psi. 
Hign ::ressure c~r--:uc controls nave ranges from ,oo to SCO psi. rnese are available 
w1tr. or witt:ct.:t ~axrmum limrtac range stops to meet high pressure safety adjustment 
rec;uire~ems. ::c:n :ow and hrg!": pressure controls are supclied either with a built-in 
pu!sa,:cn sr:t.::::::er ::r a caciilar1 up to i2" long terminating with a choice of fittings. 
A c::~;::ete '.ine :f reir:geraticn controls are available. C::nsult ycur nearest Allen-
8racley Sales Cffics. See Page S 18. 

ACCESSORIES 
ANGLE MOUNTING BRACKETS - For mounting one or two Open iype Bulletin 8:36 
Style A Presst.:re Controls er Bulletin 837 Bulb and Capillary Temperature Controls on an 
enc!csure mounting plate. 
Single Bracket 
Catalog Number 836-N11 ............................................................. . 
Dual Mounting Bracket · 
Catalog Number 836•N12 ........•........................................••...•....... 
CONTACT BLOCK REPLACEMENT KIT -- Kit consists of a Contact Block and 
Instructions. Catalog Number 836-N2 ............ ~· .....................•............. 

·~~ PIPE ADAPTER - Fer Style A Only. 

l 

11, ... Male Pipe Adacter Catalog Number 836•N1 ....•.....................•............ 
EXTERNAL PULSATION SNUBBER - Controls, unless modified, are supplied with a 

'Y"ia""-"'◄ pulsation snubber to dampen the effects of transient pulsating peaks common to fluid 
~..,.~ systems. 

External pulsation snubbers are available to provide additional dampening when ex
treme pulsations or surges are present. See footnote m on Page 642. 

(For Style A) 
Catalog Numcer 836-NS .............................................................. . -,-1 

[ ..l 
] 

t 

(For Style C) 
Catalog Numi::er 836•N7 .•••••••••••••.••.••••••••••••••••••••••••••••••••••••••••••• 

HARDWARE KITS FOR MOUNTING OPEN TYPE CONTROLS IN SPECIAL ENCLO· 
SURES BY THE USER - For Bulletin 836 Style A and C Pressure Controls and Bulletin 
837 Bulb and Capillary Temperature Controls. Allows ease of connecting pressure line 
or running capillary external to the enclosure. For use with NEMA Type 1, 4 and 13 
enclosures with wall thickness up to 1/,'. · 

]
. Descriplian 

Far use with Open Type Controls Material 

~·: _· 7": p~~e~I 
. Sulleun 836 Style A er 81:iletin 837 Bulb and Capillary 

Type Tem::erature C=r\Jrcts withcut Armer. 

Bulletin ~6 S~Jle C S · J 

r 1_ )i-:-~~~------------1--.:.'r::;1e!:::."-..P.::::;;!:!::!:=:?:=-----1 L \.__ / 8ullet111 8J7 2ulb ar.c Capnla,y Type with ,\nnored · 7 Cai:,nar1 . . Brass 

[ 
. .d 
-,, 

I 

i 
! 

I 
i 
I 

...... 
•·":"· .·• 

···-... . ... 

I .. • .. 
! BuJiarin 836 and Sutletin 83i · ~-
i Open 7ype Devices with Tamper Res1srar.t R,nge 
i · an= C'dferenaal Sc:ews t:eicre ·sre1K-Off"' · 

1
1 •. '.· .. 

I ·: 
.< 

. 
:·-.·· 
~-... ,. ...... , 

.,; . 

.;._-· 

- .... --.-~ 

... -.. 
n:---·--. 

. ··1 . ·- . .- . 
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;:J MCDIFiCATIONS 
.,~ coNT,C7aLCc.<SD 

1 r.( -)Y '--C-a-,a-10-g--.~-f-i .. · :_-_-_-_-_-_-_-:_s-y_-m_-o_-c_i:::::::::..,....----.;...-----------,--------,--N-EM_A __ v:EM: \ Open 

f · Numcer- ~_;1j Pressure Temaerat11re Desc:ipli0n Ra::ng T · '/ Type ~ Type 

1 · 1 Suifix~_,=;;~ Con1r0is Controls AUiCMA TIC 0?:.:;A ilCN Yf' I a![!} 11;":.:~:~~ 

i S1o:::::ea as.::~V / ~ , 

ljl --- ~:~~:i~~:~< °r0 l)\.. ? ~ tne :?C!e en • 
Paces UZand:' 

. ::o ,!;:'f::- / 

Sing:e ;:cte couc:e :nrcw - autc::r.ancaily ocens 
er c:oses en nse c: :all. 

Ncn-nc-.:..--::ve 
:A. 2~ 
3A. :CCV 

::::me: C:. ,:-.;:? !ianr.g 
:.C-12:VA. ';..! :0 600V 

c:-Si.:'/~. '. :: :o Z!OV 

-,-
1 ~ 

I 

'T. 

lC 
r (_ 

.•.:C:':, -~-.. 
x::, fJ El ~"I 

..... '\a. 

~::~; 

-0 

0 ! 0 

TT 

Sing:e cc1e c:cuc:e :nrow - s1cw ac::ng ccntac: 
wull no snao act::.,. C.::ntac:s ::se en nse ana 
c:ose on iall w1tn an :cen c::c:::t :siween ccniac: 
c:csures. 

Sing:e :o!e sin~e ~~rcw. r.crmaiiy c:en - c:ses 
on r.se. 

Sing:e ooie sm~:e :!':.":w. ~c~a.iy Cosed -
:cens ~, nse . 

:-:mr:: c:::-.::: ?.sung 
:.c. i 2:\/.:.. 2:. :0 2.'11V 

1 !-!.? • Z!~V .:.c 
.S :-..? . '. ~:'I AC 

:;:irr:1 c:::-.:r ~acn; 
!:C-i25V..:. 1~i10V 
:.c.~.isv.:.. i:~cov 
:c-:i.:v;._ ~ i0-2:CV 

·-•~~ s·111g1e pole sin· ,..e "'-··. --,"' 'ly ....... - ~;•_r.f_:.·:.,::ve,· 
X15~ ~ ~,i T o-r ccntacts open~ ;;;;;-;;;n ;:'unbl t. ~~'I . ~ r system is·restored 10 ncrmal run ccndilicns at. Centre! Cr=:11 Rating 

: · -~ij which lime contac:s can be manually reseL AC· 12SVA, 24 10 6DOV 
t-..;,_-._-.,~~iT'~.,_~~-l-----+------4-S-in-gl-e -po-te_d_ou_b_le_lhr_f:r-N_, cn_e_c::n_tact_normally __ -l CC-57.SVA, 115 IO 230V 

; · :<~tm- °ro ~o dosed - contact cpens on rise and remains 

_ reseL A second c:ntact ccses when Ille filst 

I 

·x1s~:-~,=~--~11',:·:···~~ =~ arw:: ~~~ = ~ 
-, _ . . contact opens. 

11-. ' D i o cr::er a c:ntrct with a contact block IT'.cd1ficat1on add :ne desired suffix numt:er to the a;:prcpriate catatcg ni:r..::er list~ :n :ne tat!e for pressure contrcts en Pa;e 6-12 er 
terr.:era::::e contrcts en Page 658. . 

, .- , EJ ~1,r.,rr.~:n s;::ecified cifferential value a;:r:rcxirr.ately doubles. · 
• E "cn:a:: ::Cc!tS not available !or field cer:version or replacs!!'.ent. 

I ,tl/ \i ~lar.~ ·eset devices cannot be supplied with an adiustat:te_ differential. DilferenliaJ is approximately the minimum ci:lerential cl :he cc,res;:cnding adjustable_cifferential ccnt:cl. 
, 1 ... ~a .... :,a cnly fer replacerr.ent cl complete cpen type centre! 111 an ex1st1ng NEMA Type 1 or 4 & 13 endosure. User ra;:lacement :n a NE.'M Type 7 & 9 endosure 1s not re=rr.n:er.dad. __ / . -- . 

I 1:· 



r·-

-
I 
I r:• 

_, 7 . 

G.750" ; 
111.21-

0P::'l";/J:! 
Accrex,rr.a1e 

ShtQQmg Wt. 7 :a. (.45 kgJ 

5'/1" 
(1:U.7) 

-!~,. .• a:! L-=(,L;,...( ...J1
v.·-11 ,,,_ ..... --~---/ 

L~ 1u1 . 1.,,.. I cui 11._71 .,.,.. 1ua1 CliL Mt;. 11o1ee 
; · • (:II.SI- ll'ipe Tap 

f 'ffi:lj NEMA Typ, 4, 1 & 9 
I3 Apprcxunar, 
~ Shipping Wt. 9 Jos. (4.1 kg) 

-
L ... 

1 J,,,. .. 20 (11,1) UNF~28 
'. 

t 
,] 
I Y•"•11 (1.4) N.P.T. 

! ( ) Catalog Numa,, 836-Nt 

'1Jt· 
(11U) 

,,, .. ·.20 ,,,.,, 
Tllre■d 

45• Flare 

,,., .. ,. 
111.21 
N.P.T. 

"6119, 
llolH 

um• IS.211 
Dia. 

USO- 11.111 
DI■• 

CTIR 

NE.WA Type 4 & 13 
Apprmimar, . 

Shipping Wt 3 lt:ls. (1.4 kg) 

'h• (12.l'a) CIIL CTIR 

s•1,· r:11=.21 

3'•· 
• (95.2) 

2' Ml9, HOie■ to, 
'ta• (12.7D) CIIL Screw 

..,,.. 
(17.5) 

... 

7',· 
(117.J) 

,,,.,. 
(222.2) 

NE,'M Type 1 
At:Qrcx1mate 

Shrc=:ng Wt. 2 Jbs. (.91 ifgJ 

4:· 
~ 

~---·· 
,_\) / • Approximate 

f,~- Shi,:Jping Wt. 1/• It,, (, 1 kg} ' 

·K-!. Style C - NEMA Type 4X j • ~· · L .,,. 
Approximate w (9.51 J 

Ship· ... ing Wt. 611:Js. 12.1 k"' 12,'ls",·, "•••tt 11.41 N.P.T.F. 2•111• J . . . ,. ''. ,,,_ . ,. . . 112.,, 

y L~ 
"' £¼£2.t:i..: .. "it'@-a-=:~~,i-rG-~~~-'3 ·=-•?'-lAfw:'~"t#.::i...,',.;'1~'.•:•~~,i;:=::-~~~~.,Q;;i-~-i'-].#,t•.'',.;;:~•:,J ;!;f~rn:ff'.:.r•~._:.;~1 ~~- •~~-• .-••- - •• - • -.• • - _ . -· •• ", -""'~'•••• •..,.,,...foil\,;---~~~~-'-
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FEATURES/BENEFITS 

P04 
p. ia 2i 

, .. , . 
. . ~. 
J'' ::~ · ..... 

:.:- ~t· :,.:.-. · :··. ·t ·: i ··,:\ \.X·~ -~ -:"· .. 'f· ·(. -:·:;i . :. · _::,: :'. ..... (· · . 'i· > t' . · .. 
· J:'hc"SP.4-0 is a.~oi:nplctely·s~bmc:rsible ejector pump for.use in h~dllng 

wastcwnfor a11d savage ln residential and ·con1inerda.l building · . 
applk~don# and 'is available i11 automatic· or manm\l c:nnflguratfons. 

' .:;,' . : ., ! \. ', . 

Autom~tk·-~~cli:1$ feature the cxclusiYC Hy~·omatic: dinphragm\,re.,suz'.c i: ' . :·:••,•:i ... ; 

switch ~Ith 'piggyback plt1g-in a1·~ngei11ent~ ''f1·oven reliability f9r · .. ·: ·:_·.:: :\'.·,;.:-,·,r.:.:,i_k ·:.\f:_ ·\' 
automatic o·p~atipn _in install a dons_ wh~ic ~ fl,~at might hang up. 
The switch is e:\SUy servic~d and may be disc:. cinncc:ted for manual Wat«r•rei.l•~c- powe(cn~ 

with mcildtd.pluJ I• '&\'.
0

~lla.blc pump operation. . ~~~·-· _· ______ . ________ ln 10· or 20 foot ltngthi; and 
· · · /.. · ls cnsily tlefd Savl,eobtc . 

U\'1":r radial- and lower 
thrun•btal"ings ,re 
heavy-duty, 8lnglc• 
row ball bearings 
;hat a.re: pcrn\anc:ntly 
luhl'icatcd for scrvli:e
£rcc life. 

Heavy-duty, '-'~t lrnn 
c:onstrnction provides long 
llfc cind assi.,ts In heat 
JIRRlpatlon for ..ooler 
motor opc1·ation. 

I'rQddcm, mecl,a'nlcal shaft 
sr,11I L, cxtco1h•c:ly-lapped, 
,;;a,.hol\• and cciRmk•f'accd 
for a long lukprncr life. · 

lh,ttom lulct hn5 no ~crccn to become 
cloggtd, providing optimt1m pu1,1p 
pcrforma1wc nnd mlnl111;1l nialntcn,1nc;c. 

. , ,, 

. ,,,· 
,, . .. ~.; . 

Oil-tllled motor pro\•ldes 
,upcrlor cooling and 
pormanc:nt lubrication cf 
bauinp minimizing • · 
maJntcna,nce and extending 
service life. 

lnergy•cfficlcnt 4/10 liP . 
motor .ru.ns cool an.d quiet for 
loris life. Motor ~lndlngs 
contain autornuk•rcsct, 
thcrm11l overload protc,tlon. 

The high-c:apaclty, non-dog, thc:rmopl11uk in,pcllc:r, 
which 11 tlur.adccl to a ,ralnlesa st1:cl shaf't, efficiently 
ha11dlc1 up to 1·1/½ inc:h 1phcrlcwl ,olld,. l'utnp•o\1t 
vanes on back on lmpdlcr prevent stringy mat~rlal~ 
from binding lmpcllc,:o o, shnft, 
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ne: :~y~~·om;J,tlc $~40 s~~~rnc.r
siblc 'pu#1p i,! spcclflc;Iiy designed 
to l~lt,et ~1,~ dentaod(of handilng 
W:tsteWll_tcr :an~f sew a gc:. in resi
dence and_ ':'?mn!i"ercl~l buiJ;ung 
applk~tlons~ The 2 f:nch NPT 
discharge pump is av,'lilabk with a 
powcs·ftll 4/10 ho1-scpowcr motor, 
in beth autom;\tic: a.nd manual 
c:ontiguradnns; and c:an hMdle 
c.1p3ddcs up to 120 gallons per 
nlinute and heads to 28 feet, 

The SP40 features a h~vy• 
duty cast iron construction that 

· provides dtJNhility in rugged 
l"l'fkatfons, a.~ well as 115.'listlng 

(-J ~· · 'is~lpating ht~t fi:om d1e 

mc,t?r, for_ cooler opa-a~Jon, · 
.. 'X'he°p'llmr;, ~-·~on-clog, non.-·: 

coo-05ive, th~1'll1oplastic (mpcller, 
which ·1s tlll'cadcd to a strif n]('3S . 
st~-~l shaft provides Jong life ~ve.11 
in demandl_ng :ippliatit>ns; and 
is capllhle of hnndling up to 
1-3/4 inch spheric.al solids and 
line. The SP4O also fC'at'Ul'CS a 
prcci~lon• arbon· and ccranuc· 
faced mecharitc:al shaft se11l that 
is extensively lapped, pravf dlng 
for a Ions, fc.ikproof Hf c. . 

The SP40's oU-filled n10t01· 
provides superior cooling d1arac-

. tcrlstia, allowing the motor to 
run CQol and quiet for years. 
This oll-flllcd de.,;lgn also pro• 
vidcs permanent lub1•i4;.1tfc,n of 
the sh;if\ bearing.,, mlnimi:,-ing 
mo.lntcn~11ce and extending the 

SP40 TYPICAL INSTALLATION 

Piggyback Diaphragm 
Pressure Switch 

The cxc:luslvJ liydrom:inc 
plggybnc:k pl'CH\\n: switch Is 
mn\.lntl:d to the SP40A wlth o. 
6t.tl11lcss ateel mc,w1dng nr:\l", 
for au'°m•Uc pwnp operation. 
The prcunrc ,witch II sc.alcd 1n a 
tC?ugh, non•cQrmslvc engineered 
tl1crmopfo!.tk housing fM J. long 
scr-.icc fife. 

'l'h11 dtaphragm pres.sure switch 
with plggybAck plug-In arran~
mcnt IR pcrfc.r:t for fn,tallations 
in smaller dliin,ctcr .S\Ullp b11sina 
wbc1·c a noat .switch might 
hanJ:•l.lp. 

.. ,.I. ' •,~·;:~•.,.,ti·<:,;.;.,:;•,,.,·'·("' 
scrYicc life,~(thc p,1rnp. ;\ ·. :·. ,:, .-;> :'·'./: .. 
In ad~itiQ1~·; to prot~ft a'gainst ;;/,· •: ;·; ·_ · 

• I : • • • • • '. • , • ' , ., ,, • ~ • 

overheating; the moior.~in~ings_.,- ." -··· 
C:Oiltl\111 ~i,·_~litomafi~r~~t; 'i: -:~/-··,":_- . 
d,crmn.t oyedoad. , / . .'· · .. ·. · .. : .. • ·_: .. . ',... ,,, (, , .. , . ·, .. 

Ai1tomat1c· modet1J~#ure 'the'··.:. 
e.~dusiv~ Hydr~m~tic 4~~ph1'.agn~· : .. 
pressure SW~tc:h, whic~ provlC,,es .. ·_ ., 
proven retlabitity In ~st,ill~tioris. . 
where a t'Jo~t might. t,·anj~p." · -· 
It also inco.q,orates a unique : 
piggyback pJug arrangement, · 

· whkh allows f'or sln1plc convc:r-· 
sto11 to rna.11\lill operation by 
sirn1,ly removing the 5Witch 
plug ;inci- lnserdng the motor 
plug directly into the clectdcal 
oudet. This feature provJdcs 
an =~Y way of pcriodlc:ally 
cycling the puanp to ens~m: it 
ls operating properly, 

Pl9gyllack Switch Plug 
The Hydroinntlc wide•anglc flc:,1,1t 

awirch fc.an1rc11 a uniq\lc pl,aybuk 
plug 11rrar,gen,cnt, Tho: pump power 
cord ph,s• llltO rhe back of the 
owil.:h ,pl11g tn pri;>\idc 1mtomatlc 
opcrnth,n, To opc:r;ate d,e p11mp 
m:in1111lly1 Rlmply plug th~ pump 
power i:ord dlr«tly Into the 
electl'icnl outlet, bypusing tbc ,wlTch 
ph1g. Tho pigs,,bnck plug providea 
eaAe of service and allow, ,r,c pump 
to be ~cled 11111nu;illy on a periodic 
ha$ia to t'na11re prop~r orcr:&tlon. 
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ENGINEERING DETAILS - SP40 
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Purrip 'Char'acterlstics 
' .: ~ .. : .. :: : · .. 12 ....,.~,,_._,..-,-...,,_,_-,-......, ______ ""T-"1"""'1_..,....,.... . ·.•,; 

·' .. 
Pum1/Motor Uolr Swmarslbl, / ,• -:'.~. 

M~nual Medel• SP40MI SP40M2 
Automatic Models C:: -:.siwn SP40A2 
Hars1powo, 4/10 
full Load Amps -~ 9.4 4,1 

Motor Typ, Splll.Phatt 

j 

I ,. 1-+-+-+-1-+--1-...-1-1',1-1-P"_--l_-'-~"""'~..,.-4-1:-+,..+,-+-1:....i.-1 ..... _ 

,,, .. 
·.· : :. 

'~-I\•.:. . ' ·t "'~ ... ·, ~ 

R.P.M. 175 
Pllose B 1 ·, . 

. . -~· -. ' 

Voltage m 230 
> ..... ., ' 

Hetti ,o 0 t..-1,...L.~l-lo...i....1...1....i...r...1...1~ ..... .1...1L.,J....i.."'"-"r...L....i... ..... 
0 20 •a . 16 ID 10CI ,zo .-.,;. 

lllt11111lll111t CAPACff'V,U,S, Q,f',M, Optralian 

Te111pera1vr1 140~f Aln~lent 1-------------------------~ .· t-. 
NIM& D11lg1 · A 
l1mda1lon (1a,s4 

Dltchorg• Siu 2'NPT 
c.,fttfs H1111d!tng M/~" 

.,I Welgllt ,0111. 
hW1r(or~ 11/t SJTW, l lSV • 10' 11d. 

(20' o~t.) 
230V • 2 ',, •• 

total Head (f11t) 4 I 

GPM I 4/10 HP j 120 101 

Dimensioned Data 

12 16 

90 61 

ZNf'T 
8C14,411CI 

20 
42 

Materials· ·of co·nstruction 
Hondl1 

lubrlcgrfng OU 

Motor Housing 

Pump Ca1lng 

Sliaft 

M11ch11nicol 
Shgft Seal 

lmp,ner 

Upper lurl119 

lcwer ltarl11g 

fostan1t1 

$1111 ' 

Dial•ctrlc OD 

Csst Iron 

(Gtt lro■ 

Stalnlm Sleel 

Seal Faus: Carbon/Cerolllk 
Scd Bod~ lrau 

Spr!nfc Sta Im Steel 
le ows: luna•N 

1\u111Dplas1k , 

Slnsle Row B11ll leat1119 

Sinai• Row laD ltartng 

St11lnlm Stnl 

. ·' . 

=-==n .7,..m, 
{ 1J.1/4 

l)ISCM,UCII l'UMI' 
M!;IGHT ON 

;--i 7 4-llfl• :,~, 
PUMPo,, 

AURORA/HYDROMATIC · Pumps, Inc. 
1840 lan·ey ·Roc:uf, A1hlancl, Ohio 44805 

(419) 219·3042 

24 · .21 · 

20 0 

I, Al iuniiam., ~,.,, 
2. (emp:.i1111d'rn1111ioni'll'lfr 

my :t.l,, Inch 
!. Not hi conainidl1a WI"" 

utialll1ffiell 
4. Dllltn~enmiwetali11 OIi 

appie•lmllll : , ', 

5. W. l!J,1111 IM~"" 11 . 
••rMIMrllaw 
11WJC11andthtlr 
ip111tlicodD111 "1thHI nor.11 

·,...·• .. · 
~-. ·:·· . . ' .. ... ,.(-. 

'. . ' 

' ,, 

: . . · .. 
',. ~-.,, ,'.' 

:,t) .. . 
\':· .. . .... .. .. .. ' 
I ,.1•, '• 

-~,·. ~ .... ,!, 

i\·.:{ 
•. '. , ,'I 
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B/W CONTROLS 

RW-1 AND RW-2 
WELLLEVELTRANSDUCERS 
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. ·. INDUCTION TYPE ._.J· . 

. ·,.:, ;:~; .. G.o'.r~J:TR·g~~.0~,h~~Y$,\:t\}·· 
SECTION·.• 

1500 
PAGE.3 

. . • .: .- . . . ' . ' .. t .·- '.• •:"," ' .' . ; . •. : •. ,· .... • ... ~ . . ·.• . .. .. ~ . . 

PRIN_CIPLE OF OPERATION 
A B!W Ooatless tlquid level control system consists of a 
retay of the proper type, a holder designed to support one 
or more electrodes or probes In the liquid container, and 
the corrosion resistant electrodes themselves, Inasmuch 
as all BIW · induction rolays are quite similar - differing 
only ln contact arrangement, the following description of 
how a 1500-C Relay functions on a pump down control 
application will serve to explain the design, construction, 
and operating principles for the entire line. 

As shown In diagrams below, the laminated core of the 
relay is R shaped. The primary coil is assembled to the 
upper bar of the core, and the secondary coil for the elec
trode is placed on thR lower bar. An armature located · 
below the legs of the R core is connected to an insulated 
arm carrying the movable contacts. When the armature is 
raised, these contacts elose or open the motor and elec
trode circuits, depending upon whether tho contacts are 
normally open or closed. (Contacts shown normally open 
!n this example.) 

When a source of alternating current is connected to the 
primary coil at terminals 3 and 4, the primary coil sets up a 
magnetic flux which - following the lines of least resis
tance --: circuletes through the shortest path. As shown in 
Figure 1, this is through the lower bar of the laminated core 
on which the secondary coil is mounted. This magnetic 
flux ind1,1ces a voltage in the secondary or electrode circuit 
coil. No curr(lnt can flow in this coil, however, until the 
circuit is completed between the electrodes. Thus, the 

1$00-C RELAY USED FOR PUMP DOWN CONTROL 

ARMATUA8 

TO MOTOR 
STAATER 

GROUND-A good 
dei,endal>lt grouna -T Pl,IMP START 
re!um cannecllon to the E~ECTIIO0E 
llquld Is ntqulred I 

I L_ 

Figure t-Sscondary coil clrc\llt open: armature down. 

electrode circuit voltage being generated within the 
relay has no connection with the pow~r line. 

The BIW 1500 induction relay utilizes. the liqui_d as.an elec
trical conductor to complete the secondary clrcu!I between 
the upper and lower electrodes. Th.us, when the liquid 
contacts the upper eloctrode, the resulting flow of current 
in this circuit sets up a bucking action in the lower bar of 
the core. This action tends to divert lines of magnetic forco 
to the core legs and sets up an attraction that pulls the 
armature into contact with the legs, as shown in Figure 2. 
This armature movement closos the electrode and load 
contacts. 

The lower contacts on 15il0-C Relays (terminals 9 and 10) 
connect the secondary circuit to ground when liquid con
tacts the upper electrode and act as a hofding circuit to 
maintain the relay in its closed position until the liquid fails 
below the lower electrode. This holding circuit provides 
control of the relay over any desired ran·ge in the liquid 
level, depending on the distance between the upper and 
lower electrodes. · · 

The flow of current through the low energy secondary cir
cuit is very small and varies with the Voltage of the sec• 
ondary ccil. The secondary coil is selected to operate over 
the resistance of the liquid being controlled. Ac;:cordingly. 
since there is a wide range of secondary coils from which 
to choose. it is important that complete information regard
ing the nature of the liquid be furnished when ordering 
BIW induction relays. 

GROUND-A good 
clepc,ndablf ground T 
ra1um cannt-ctron to Ill• I . 
liquid Is required . 

I 
L-

TO MOTOR 
STARTER 

Figure 2-S11c:ondary coil clteull closed; armature up, 

-:: -~: ' ~: ~· BlW Cotltr~ls · · · ·~ .•= r · .. :·: 
· ·.,oso N. Crooks Rei.·:;'; .. ·,,··., . 

;'.1,, 

,·_, Clawson, Michigan 48017•1097 .__..;,_ ____________________ _ 
------------------· 



ELECTRODE HOLDERS 
AND ELECTRODES. 

WIRE SUSPENSION ELECTRODES 

. 
TYPESWWll!E i . . 

PLASTIC SHIELD 

tLECTROOE 

E•1P E~1P E-1P 
WCTl-t SHIELD LESS SHIELD CUT•AWAY 

. . ' 
Wire suspension electr9des are designed for 
use in apptiqatioris requiring long lengths, or 
where limited heild roo!TI prevents installation 
of soUct rod. electrodes; They can be used with 
all holders ex(:ept Type CE-2 & 3. Electrode 
Types E•1P and e-1s are for use in water and 
non-eorr~lve liquids. Type 13-064700 is de
signed for. corro~lve llqµlds and Is available 
with~ variety of rod l')'l~terlals. 

( /•1P,Shlefd,.,d_:.1'.hinlectrode is approx
tk ,.,y 4" lpng and assembled in a molded 
p :: !ns1.1latl"9 shlol.d 1 7/16" i'n diameter. 
Designed for general purpose use, it is ideal 
for efevated tanks, sewage pumping stations, 
and deep woll installations. 

6013-W1 I .... 
CATALOG 
SECTl(,?N 

• 
W1 

( \V2' 
·w3 -··-W4 

ws 

.. ELfCTRODE 
TYPE 

E-1P With Shield 

) E-1P With Sh
0

leld 

E-1P Less Shield 

E~1P Less Shield 
. ·-·· -·--- -~ E-1S With Shiold 

-

.. ,.,.,, ___ ,...,._. ___ 
W6 E-1S With Shield ---·"':"' 

E•1S 13-064700 PLUG WITH 
WITH SHIELD CONNECTOR 

'type E-tP - Less Shield: This electrode is 
intended tor applications where space pre
vents the ui:;e of other electrodP.s and where 
vertical spacing batween 8lectrodes Is 4" or 
more. 

'type E•1S·Shielded: A 2'' long electrode as• 
sembled in a molded plastic shl~ld 9/j6" in 
diameter. Ideal for use ,n submersible pump 
installations and other applic-.atlons where little 
clearance is provided for Installation. 

Type 13-064700: This electrode Is Intended for 
corrosive liquids. It is 3" long m~de from a 1/z" 
diameter rod and available in any of the mate
rials listed below. The type SW wire la 
attached at the factory and the connection is 
completely saaled with PVC and bonded to 
the insulation of the SW wire. 

ELECTRODE OLD LIST 
MATERIAL PART NO. PRICE 

Brass 13-ogo500 $11.80 -· 303 Stainless 13-020700 · 17.20 ...... -- ~-
Brass 13-052700 •4,80 

.... -.... 
303 Stalnloss 13-0!'i2SOO - ... ·<· ,.so· 
Brass 13-022000 ~ · ,o~oo :.' 
303 Stainle~ -~· 13-024300 -·: 13,00\ 

WIRE CONNECTOR: This adapter ia necas• 
sary tci allach the Type SW suspension wire to 
the l/~·20 female electrode holder connec
tions. One is requir$d for each wire suspen• 
sion electrode used with electrode plugs, and 
Type e and Type AE·2 holders. See pages 6 & 
7. . . 

CATALOG NUMBl;R 
6013-C-BR 

.. 
Material .. Brass : 

Old No. 12•038400 ., BR 
303SS 

Old No. 12-043!100 ss 

LiST 
PAICE 

·' 

'$3,80''~ ---~ ·· .. ~:~a·· 
.-

'type SW S~spension Wlri,: Designed to pro
vide maximum $lrength and lnsulatjoi'l. · Type · 
SW wire should always be us~ with 81W wire 
suspension eloctrodes to .assur~ that a. water
tight seal is accomplished by the packing In 
the electrode. The wire is single conductor 18 
gauge, 41 strand copper wiih 4/6~" vi_riyi insu-
lation. . · .. : . ' 

CAT~LOG NUM,!3~R 
6013-SW~10. . ·,·• ,• ~-
~ ,....;..;._:.-'-·-'-i:.,-s-r-· .. -....... 

r ::. PAICE ·· 
Specify l.ef191h .. $0.60 . 
In Feet . •. per fl · 
Old NQ. 01-130500 .. : :. ·'.'' ' ' .,,..,. _ ___._ 

' ..... 

These electrodes are field as~~mbled· and 
the required amourit of iype ·sw· wire must 
be ordered as a separate_ ite~. ~ee_ ~~ve. 

. . ·: ~ . 
. ' · .... · . ••, .. 

NOT!: - When wire susp&nsion electiodes ~re ' 
to b$ used with electrode 'plUgs, or 
Type E or 'fyps AE·2 . eieetrod$. hol- . 
ders, wire connectors must' aI$o be 
ordered for each electrode. ·see 
above. · · · · · 

6013-W?-----------------10 I · .... 
CATALOG 
SECTION 

(.: __ ,/ 

~~ 
ELECTRODE 

.... TYPE 
W( ·,3~064700 With SW Wire __ ,.., 
WB 13-084700 With SW Wire 
-· W9 13:-064700 With SW Wire ·--·--.. w1~ 1·3.()64700 With SW Wire -W11 13-064700 With SW Wire 

W12 13·064700 Wtth SW Wire --·-W13 1~064700 With SW Wire 

~ ... · .. 
DISCOUNT SC.HEDULE LL1 . 

Prices Subject to Change without Notice 

, 
ELECTRODE OLO ; LIS't.'r.-' 

MATERIAL PART NO. PRICE' 
316 StalnlQSS 13-064702 .... ~.oo.·. - . 
Monel 13-064703 : .. ·sp.oo·:· 

·--· Nickol 13·064704 . s~.oo· ,,.,.._ - -
Carpenter 20 13-064705 49,00' 
HastelloyB ·-- '62.00· 13·064707 

HastelloyC 13-064706 S8.00 --- -lltanlum 13-064709 58.00 ------·--·-- ·'• 

BIW Controls 
1080 N. Crooks Rel. 
Clawson, Michigan 48017-1097 

·°' LIST 1
:., 

:·· PRICE :. •:': 

Type SW Wire I·:.::--:,. ADD···.::· 
_!-ength In Feet • ·.. $;ab p~r·~ _:: 

Those electrodes come complete with the 
Type SW wire permanently attached to the 
electrode. Lengths must be specified wh~n 
ordering. 

,, .. --~ 
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CALGON CARBON CORPORATION 
P.O. BOX 717 • PITTSBURGH, PA 15230-0717 

CALGON DRY SCREENED REACTIVATED_CARBON - TYPE C 

SPECIFICATIONS 

TEST 

IODINE NUMBER - MIN. 

ASH, WT. % - MAX. 

A.D., G/CC - MAX. 

MESH.SIZE NOMENCLATURE 

PARTICLE SIZE 

THRU U.S. #30 MESH, % MAX. 

1127-257 
7/90 

SPECIFICATION 

800 

9 

0.60 

8 X 30 

5 
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•. -JULS-11 Series - Single Point 

~ elf-Contained Relay Saves Space 

► 1 Amp Relay Output 
► 9 to 36 voe Input 
► Tern peratures to 160°F (71.1 °C) 
► Lengths to 99 inches (251.5 cm) 

By integrating a 1 amp relay into the stem, we've made the ULS-11 our most compact 
ultrasonic unit. Yet, as unobtrusive as it is, the ULS-11 still delivers ultra-reliable solid
s,.,te performance in lengths up to 99 inches. Tip gap probe configuration places sensing 
point at 1 /4 inch from probe tip for closer tank bottom sensing. Electronics are 
completely epoxy sealed for years of maintenance free service. 

Specifications 
Input Power• 9 VDC to 36 VDC 

Leakage Current <50µ,A 

Gain 300:1 
1 Amp, SPST Relay Output (Specify Dry Contact, N.O. or N.C.) 

.. satability 

llelay (On) 

t 
Operating Temperature 

.. Pressure, PSIG, Max. 
·,)roteclion 

~/Lead length 

2mm typical 

0.5 Seconds 

·20°F to + 160°F ( ·28.9°C to +71.1 °C) 

1000 

Transient Reverse Polarity 
12·pvc·· 

• Contact GEMS for optional AC input versions. 
" Consult factory for longer lead lengths. 

I. :\Iounting Types 

. Mounting and Sensor 

4-1/2' 
(114.3mm) 

MIN. 

. Type 1 
3/4"NPT 

--l 7/8' l
(22.2mm) 

{ \ Materials 
' ,._ j Other materials available. See Page E-3. 

3/4 "NPT 

-t -

Type3 
3/4"NPT 

2-1/2' 
(63.5mm) n 

"'"· lJlJ 
--I 718' l-

(221mm) 

316 Stainless Steel" 

3/4 'NPT 

ULTRASONIC TYPE . 

--· Specify Using Check Ust From Back of Catalog 

Wiring Diagram 

Color Code 
Power: Red(+) 

Black(-) 
Relay: Common - White 

N.O. - Blue 
N.C. - Brown 

2. Actuation Level Dimensions 

Switch actuation level (I,) 
is determined following the 
guidelines below. 
L, = 2·1/4"(57.2 mm) 

Minimum 7 n L1 

-tfl:I L .. ~, 99" (251.5 cm) 
Maximum 

I 
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Performance Curves 

These curves show the oertcrmance 
of tne NPO at tt.e six stancara 
impeller trims when ccerating a: 
3500 RPM. 
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~ 
:i:: 
(.) 
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a: ·w 
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% 
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..J 
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0 

60 
I-
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w 
I.I. 

50 

. 40 

30 

EFF% 
20 

10 

0 

10 

IMPORTANT NOTE: The NPO 
performance is dependent on 
im~ller clearance. Toe curves show 
the worst case pertormance with 
NPO motors. Individual pumps may 
produce up to five feet additional 

I 

' 
20 3'0 

' 

5 

40 

CAPACITY 

pressure. Use of oltler motors may 
result in lower pertormance. 
Tne meter loading will remain 
as listed independent of what motor 
manu1ac:urer is used. 

50 60 

10 15 

70 

P~P 

NPO 60 Hz 
3450 RPM 

80 US GPM 

m2/h 20 



General Pump Description 

~ Cacaci1ies tc: 
· --L!eacs :o: 
( )rking press~ra to: 
~ Maic1rm:m 

- . ., tempe:-=ture tc: 

Mc:c~s: 

- -
f"' 

75 G?M (233 UMIN) 
60t~t(17M) 

125 ?SIG i9 BA~} 

212? F i~C-0" C) with sta.-:dard seal er 250° F (12~ ° C) 
with c;tior.a! hiCh temperature seal. 

NEMA star.card 56.J frcliia, 35CQ RPM. ½ through 2 H?. 
O;;an drio proof. mtaily er,::!csP.ri !an cocled or ex~!csion 
::re:,! sr.::!c~ures. Sta::i!ess steel sr.al! wilh llail beaiing. 
Sir,gte ;r.m 115123:l v am: :hree c~ase 208-23C/460 V. 

Product Features 

ri, The NFO P!J!i~ !icm Ge.i1. has :t?e:-: Cesir,:i~d ,,.,,th axc:usive tec.inicai benefits io 
_, se~e :~e ne2:s of :r.ar1:.!a:!.:rers iii a wide -,ar:e!y ot \roSher ap~licaticns. 

" A!Sl 3C4 m:l 316 s1atl1?ss s:ec! !iQuic enc cc:n~ononts resist detergent 
- i:-• corrosio,, ai:: eliminates ::.is: in wash 'Mite:. 

• O~en imoeasr oesig:, oasm i;C tc W s:::~s including !ooa particles, lint. 
metal filin;s, and otr.ar wasr: res;d~e. 

i: • • NPi th:ea~;d ccm:e--..::c:ils ,r.: casin~ ·c:a:::,n to eig;,t po:;l:icr.s permll easy 
fit to a va.r:ety o1 pipmc. 

• Close-cc:io:eo oesig:, saves scace and s:r.iolilies main:er.anc:e anc 
i_ns:.:llat:cn. · 

. • NEMA s:z:::ard ocen drip ;reef. 1otally e~c!osad Ian cooled crexptoslon prool 
· ( ) motors with ruggea ball bearinw desiGr.. 

- r:- - .J Star.care ~chn Crar.e ~-e 2~ mecr.ar.icai seals with carbon versus ceramic 
fae2s ar.d vitcn e1astc:r.ers. Oolio~I hi::t: l!imperature and chemical duty 

le -

"f!-

.. -

seals avai:acle. · • 

• The NPO can tie ins:a1:ed !n ci:her a hc:izc:.tai or vertical position. An cpUonal 
seal c:ia:r.::-er vent is availac:e. 

Applications 

• ni~hw~~r.111~ 
• Bettle and glass wasr.ers 

l: ~ • Commer:::al laundiy systems 
• Parts washers 

._I • Ma:hir.e tool coota.-:t 

l: - • Liquid transl er 

7 

:.--

~G~-L 

NPO Numbering System 

The various versions of the NPO are id~ti!ieo by a product coae numoc! 
on the pump lstel. This number is also the c:atalog number for tltP. pump. 
Tllc meaning of oac;f1 diUil in the product ccdo number is shown br.!nw. 

Exa1nple Product Code 

1 SN 1 C 1 A 3 F 
T L- Seal Ve _____ _ 

L echanical Seal and 0-Ring 
• standard seai 

---- Impeller Option Code 
A = 4 5/w" 
B = 4" k 331~· 
~ ~.112· 

------ Driver 
1 • 1 PH, ODP 
2 = 3 PH, COP 
3 = 575 V, OOP 

6 = 575 V. TFC 
7 = 3 PH. XP 
5 • 575 V, Xi' 

A...= 1 PH, TEFC 
U,) 3 Pl I. TEFC 

0 • 3 PH. XP 

...._ ____ HP Rating 

C • I/?. I-IP r ,. 11/, Ill' 
D • ¼HP G: 2HP 

(!) 1 HP H: 3HP 

ver. Hertz/Pole/RPM 
60 Hz, 2 pole, 3500 RPM 
60 Hz, 4 pole, 1750 RPM 

3 = 60 Hz, 6 pole, 1150 RPM 
4 = 50 Hz, 2 pole, 2900 RPM 
5 = 50 Hz, 4 pole. 1450 RPM 

2 



Dimensions and Weights 
(AU Gllllans,ons a11 '" 111e,,n, ..a.inu are l!lW 111111 "flqftl.l 

.Tr-,~~----jl~-••~-=~ 
- I \ 1. i I ·-·, I 

!Ii j\ 1, ln :II , 1 a 
~--·-·;µ. ~---· i-J· _ir~L. 

:11! ~ 
I:, I 

Ii ~- . I I:, 
w:: __ -;.:,I'. 

rJ,. lJ l I i~ 
/ I ~ 

Jl~e-' \_"'4 !13- IOI-' 

"'\ 
---·--

i '1 ~-----·•l __ , ________ :_ __________ -
\ 7J : Ii,=~;;;;___,, 

\ 
\ ,_tu 

-----,.-------~::::;::;::::::;:::;:;;::::::;:;;;;;;;;;;;.--, 
nem NO, I Oucnollan 1 Matflllll 01 ColtltMlllft 

~() 

.. ,.· 
----f\ 

.. · .__, 

-
Dlm,nsloM Dt!ermln1d II\' Pump (lncbH) 

Puma j Su~tlon , D1!~!!.1!!. -!!f ..• L W,:-,-~...,.:;.X ,.....;~Y~-.,.;L;,--i 
7sii•· 125 I I .~-2 T7:°31 •.311 2,(X) •.56 

C®G~L 
•,,..-Wu,..,. - .. •oe ~"'4MIAWY 

100 , Cu1M I /,6 Ill S ___J 

i lrn0t11rr I I ""; --~4~~--~08!'a------:, . 
,a, Olla I 

101 I l~" liir.l!!r I IS 31$ SS 
""1 --..-;3!11.;,...;;,;;0alw-------;, 

~ ' r.as«:;:. :::::....,:l:otU::.::---+' --~.IS=-=3ll~SS--·· 
1--..;:!08~-+•--....;.\t.ff~. ~'lll:lr~----:-I ___ MS~Jll:-t"$-'---•j ' 

123 l Otliec::)( I BUN.A-.~ 
1--""!',u;;...-.:., ----=sa~~ru:im~------+,---::.is~Jll:M;;S,.----;, ( 
l---:3:49:__,:,1 ___ 0:::~~~CO.,=~O~·ltv~--;l---:;;;V-,i!Oll;;'.~--1 

370 I C.u:,w.1~ I ,119,m~. 

i 
; 1.51 

Molar W1iaft1S llbs.l 
I Molar WtlDhlJ ICPMa1. HP One Phase I lhr11 Pft111 J Lllflll 

DDP I me I DDP I TtFC r lnellts 
.5 19 I 2Q I 19 ,a I 15.05 
7S 22 I ~I I 22 I 21 I 1S0~ 
I 25 I 26 I 24 ' 23 I IMS 

15 31 I l5 I 27 cl I 15.05 
2 I ~ 13~39 I 33 I 15.n 

( 

4 
e, 993 Goulds Pumps. Inc. 

BGLNPO 
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GRUNDFOS 

RW-1 AND RW-2 
GROUND WATER RECOVERY PUMPS 
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RW-1 

GRUNDFOS REDI-FL04 25E3 



25-E .Per1ormance Curves Redi-FlcL! E~vircr:mentaf Pump 

( ) 250 ~-:--,~~---:--,-~~-~~~ 
i I I I i I I I I·: I ; I I I I :' i I I I I I I ! I i I I 

--Cl) 
Cl) 

LL -0 
< w 
:c: 

() 

200 

150 

100 

~ I I i I I I I I I ! I I I i : I l : 1 ! 3450 1 I 
I ~ ! I I I I i I ; I I i ! I I I I I i R~~.Jr 
i I I I I N I I I i I I i r ~~~;1lc~~ff ~~ I I I 

a£E' v~:~ itE. -~ 

llillillr,!..J!l!I i,,1ii1! Ill! I 
lllillllil!Nl.!!!l,ill li;I I 
j I ! ! I i I I J ! I I __D-,.! l2SES(1'::HP)I I ! I I 

N----l!i!l!ll!III.IIIN!i!lii!il 
! I I r·N-J. I \ I I \ I I I ! I I I N I I i : I I 
!Iii il!i'ki!!il1!\ll!,l1'!lll I 
I' '1 Ii l 1

1 I I I I I l~'tli jll Ii:, I ...... ! I I 
i I ' I I I : I I I ~ 1'i... :~ '. 25:5 (~ 1-:?) i l~'\i I I 
I ! I I I I ! I ! ;......, I I : ; I I ' "\.: 
111 I ! I 11 I l I I 111 i I 1[1'li i: 1 i\ I 

1~11111 Ill lllllll!l"~:111~ 
I I I I i1'N,..L I ! I ·I i i \ I I I I I l, I ' 
l I I I I I I I LJ:J:,U I 1255.1 (3!'&1-i?) I : I 1' I 
Tli--l--..J. .I I ! I I I I I I l]i{..L I I I i I I !~ 
I I I I I I I_ Ir,-µ_ I I L 2~E~ ;,~ HP) I 1 _,t j I. I I 
!Ii 1111 Ill 111,~1 IIX 

60 l ! I I I I l I I l I I I I I I I 1~~ I '"r-. 

I I I i I I I I I I I i I I I I I , I I r---" 
I I I l I I I I I I I I I I I I i i 
I I I I I I I I I I I I I I I I I 

0 

l I I J I I I I I I I i I 1-1 I 
I I ! l I I I I 111 11 I I II I 

5 10 15 20 
CAPACITY (GPM) 

26 30 

;Vlaterials of Construction 
REDl-FLO4 PUMP ENO GRUNCFOS ENVIRONMENT AL MOTOR 

'N'''' ... T .•.. ·:c.":<.~•~~·•·.i ""~~If ,__~~1....QJma,i\~-· ;i.!S:i::."" .. ;,. . 
Studs & Fasteners 

~4 sfafriress ·Sfeet''b.~~f:'y 
304 StainlessSteel 

"frut~·~di;.i-1~~11lf.~;!~ ~~ 16 StamfessS""t'ieI]f'aj11PJ~-' r:-...,_.:·1
-:.:. t ,. S"'' ••? ·' •- , Vitoni· . SandShnger 

~irSE!-..,ess'"S~'"-" .. ,~-"Sli"ff=xie~-,.ir~~-- 11'··· ~rn- ~ .. .l"£ ~un1ess .:t~t"9~~~ ~,.!_-~ +;ht}-:,_• •-~~f,;,;:£ 
iiltor,$ 1apnragm 

'tS.ffijorHobsif!~~s-1.G"~~--H~ ].['l~.i,?iiiiass~t~rn.:s?.~~ 
FillPl~Screw 304 S:ai1~!sss Steel 
~1 "Was"ffi-~1'v,"41';•-~ . ··11-··--·l"'":':!'.', .... ;,:,11•:q,w-·· , .I .... IJO .J~S., 8(:-(,,..i. . .(,..,, 'il.t~:~"!-l~. •Te 01\"'~,. i~'i·•-',:,i'l•, .. ,.,,~ ~~;:,;.. 

'• • •• 0 hO ...... , • ·••••· 0 .. .. - 0 ... 

GRUNCFOS ENVIRONMENTAL MOTOR LEADS 

NOTE: Specifications arc subject to change without notice. --~Pbn.ector.~tug:. .. -:. • ... ~:·:. 
Lead Insulation 

G_R~NDFOS Pumps C<:_rp. • 2:55 Cl<?vin ~:1_~. ~ Clovis, CA 93612 ; _.::;::J.7:_~5 I 1,~9.-s~l 
- . - . . .. . ---, 
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RW-2 

GRUNDFOS REDI-FL04 5E8 
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(-~;°rformance Curves 

700J::=:::==~=o=~=n~A=n:NC~~~~:c=~~-,~.2=~~7C=P~M\~_:_=~=-=+~-~=~=-=-=-=~:_=i_=~=-=_:_:_:_=~=~====~===;===~~=--t~ 
i:::::::::S::::1-...c=:;::::=::==~':r:::::J~=:'.::1==::=i~34SOq:: 
1-1--:::.==::::.--=-·~-;;.-=-~~~~-1-,.-:..-=..t-::.-::.:::.=t::==.:::::· RPM H-, 

Redi-Flo4 Environmental Pump 
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-.... (I) 

~ -0 
<( 
w 
:r: 

.-.., , 5::::.25 (l 112 HP) H-
, I , , ......_ I 
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HONEYWELL 

CHART RECORDER 



DR 4500 Truline Digital Circular Chart Recorder 
(J ~ ,rith Innovative Smart Chart - Prints Its Own Chart! 

: ...... ( ·\__ 

Proven LeaderLine Quality, Accuracy, and Value 

Ask for the "Truline" 
Created to satisfy industry's 

demand for increasingly precise 
and accurate records, the DR 4500 
Truline represents a quantum leap 
forward in circular chart recorder 
technology. This unique recorder 
is ideally suited for applications 
in food. water and waste water 
treatment. pharmaceuticals, 
environmental testing and metal
working - wherever process 
variables must be documented on a 
single chart and retained to meet 
industry requirements. Functionality 
of the Truline can be expanded by 
numerous available options 
including communications and 
control capability. Microprocessor-

.. !:)ased and field configurable, the 
__ ruline is industrially hardened for 
use in plant and factory. 

How It Records Is 
Why It's Better 

The Truline is the only circular 
chart recorder which draws its own 
chart as it records your data. This 
technological innovation pays off 
in user benefits which make the 
Truline the most convenient and 
the most accurate circular chart 
recorder on the market today. 

No More Preprinted Charts 
A box of blank Truline charts is all you need to have 

a virtually infinite selection of charts at your command. 
You create the chart design when you input the operating 
parameters. The Truline puts an end to preprinted chart 
ordering, storage and inventory. 

Unrivalled Accuracy 
Although undetectable to the human eye. chart paper 

can move and distort due to ambient conditions of heat 
and humidity, environmental ingredients which are 

\I '. 
~~· 
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probably present where your recorders are in use. This 
paper movement can jeopardize the accuracy of your 
records. In situations involving close tolerances. the 
margin for en-or can make the difference between being 
in. or out, of specifications. Because the Truline prints its 
chart as it records data. the pinpoint accuracy seen on the 
digital indicator is precisely transcribed onto the blank 
chart paper. 
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Up to Four Variables on a Timeline 
All other circular chart recorders use multiple pens to 

track multiple inputs, making it impossible to show more 
than one variable on a timeline. Records made this way 
are often difficult to interpret and leave the user uncertain 
about when a given event occurred. Since the Truline uses 
only one stylus to record data and print the chart, up to 
four variables can be conveniently monitored on the same 
timeline. This makes Truline records exceptionally easy 
to read, a valuable feature when stored records must be 
retrieved and reviewed. 

Creates a Permanent, Reliable, 
Readable Document 

With other circular chart recorders, an operator must 
write identifying information on completed charts, creating 
the possibility of confusion. The Truline automatically 
performs this function. On the border of the chart it prints 
pertinent identifying data including a listing of the variable 
being monitored, the range of each variable, totalized 
values, time references and alphanumeric messages. 
Having this information as an integral element of the chart 
itself adds authority to your records and makes them easier 
to read and use for reference. 

Condensed Specifications 
• Field configurable - The Truline offers simple 

English prompts which walk you through the setup 
process. It can be reconfigured any time so it is 
adaptable to changes in the range or input measure
ment and even to completely different applications. 

• Extreme accuracy-Typically less than ±1 °P for the 
usable thermocouple ranges; ±0.1 % or better for 
voltage ranges. 

• Universal inputs-Accepts all thermocouples 
(Types B, E, J, K, N Nicrosil/Nisi, R, S, T, W5W26); 
RTDs ( 100, 200, or 500 n Platinum); P0 lethality 
calculation; voltage/current (0-10 mV, 10-50 mV, 
0-5V, 0-lOV, 4-20 mA); Open channel flow, all inputs 
are keyboard selectable without field calibration. 

• Data brilliantly displayed - Bright, digital dual 
displays are easily read at a distance or in dim light. 

• Your entire process at a glance - Selectable displays 
include indication of PV, SP, deviation, alarms, control 
mode (automatic, manual or remote), output level, 
temperature units (P or C), engineering units, totalizecL 
flow values, and setpoint program (run/hold). 

• Power requirements- 120/240V, 60 or 50 Hz. A 
built-in standard 24 Vdc power supply will drive up 
to 2 transmitters. 

It's Your Option 
Expand the functionality of your DR 4500 Truline 

recorder with these options. Some options are restricted 
depending on base model. 

• Universal control output - Configurable for on-off, 
PID-A, PID-B, or PD with manual reset. Two control 
loops available. 

• Chart illumination 
• Alarms - Up to 6 fully configurable alarms alert you 

to critical process changes. 

• Door lock 
• Flow totalization - Printed on chart, 4 totalizers 

possible. 

• Setpoint programming 
• DMCS 3000 communications 
• F O calculation for the food and pharmaceutical 

industries. 

• HTST (High Temperature Short Time) model for 
dairy industry applications. 

• Stainless steel door 
• Abrasion-resistant pen for harsh environments. 

• Open channel flow measurement model for the 
water and waste industry 
- V -notch weir 
- Rectangular weir 
- Cipolletti weir 
- Parshall flume 

• UL listing and FM approved 

•Time 

So Smart, It ~rites • Date 
• Description of 

all measured 
processes 

The Truline prints identifying 
information right on the chart for 
a record that's comprehensive and 
reliable. Identifying information 
includes: 

• Range of each 
parameter 

• Alphanumeric 
messages 

Chart shown actual size. 
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Brilliant fluorescent displays and English language prompts not only simplify configuration 
but also keep you informed of process conditions at all times. Display shown indicates 

recorder for a chart speed of 24 hours; operation is manual. 
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Honeywell Quality 
Assurance 

The DR 4500 Truline carries a 
TWO YEAR WARRANTY backed 
by unmatched service and support 
capability you expect from the 
industry leader. There is also a toll
free 800 number for immediate 
technical assistance and problem 
resolution. 

A Complete Product 
Offering 

The DR 4500 Truline digital 
circular chart recorder is a member of 
Honeywell's extensive line of digital 
instrumentation. If the DR 4500 
Truline doesn't meet your recording 
needs, Honeywell has a digital 
recorder that does. Contact your 
Honeywell distributor or sales 
representative for price and delivery 
information on the Truline and other 
Honeywell digital recorders. 

If it's worth recording, it's worth 
specifying Honeywell. 

Honeywell 

Helping You Control Your World 

In the U.S.A.: Honeywell Industrial Automation and Control, 16404 North Black Canyon Hwy .. Phoenix, AZ. 85023 (602) 863-5000 
In Europe: Honeywell N.V./S.A .. Process Automation Center Europe. 1 Avenue du Bourget, B-1140 Brussels, Belgium 
In Japan: Yamatake-Honeywell Co. Ltd. Nagai lnt'I Bldg., 2-12-19 Shibuya, Shibuya-Ku, Tokyo 150, Japan 
In Asia: Honeywell Asia Pacific Inc .. 30/F, Suite 3001, Office Tower. 1 Harbour Road, Wanchai, Hong Kong 
In the Mediterranean: Africa & Middle East Region, Honeywell SpA, Via Vittor Pisani 13, 20124 Milano, Italy 
Honeywell Pacific Division: Honeywell Pty ltd. 863-871 Bourke Street, Waterloo Sydney, NSW Australia 2017 
In Canada: The Honeywell Centre, 155 Gordon Baker Rd., North York. Ontario M2H 3N7 
In Latin America: Honeywell Inc., 14505 Commerce Way, Suite 500. Miami Lakes, Florida 33016-1556 

44-45-58-02 Rev. (15M) 8/93 ©Honeywell Inc. Printed in U.S.A. 
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Function 

Honeywell's Truline recorder is a 
one to four-channel, 
microprocessor-based, circular 
chart recorder. Its "one-pen" 
stylus printhead produces up to 
four analog traces and prints 
alphanumeric chart data on a blank 
heat-sensitive chart. All four traces 
share the same time line reference 
which the Truline prints. This 
eliminates the error caused by pen 
alignment offsets in conventional 
pen designs. Since the Truline 
prints the chart and generates the 
analog traces at the same time, 
there is no error due to variations 
in chart size caused by changes in 
temperature and humidity. 
With microprocessor electronics 
and single printhead, the Truline 
recorder is easily configured by 
users to meet a variety of 
application requirements - from 
metals to food processing. In 
addition to printing informative, 
accurate chart records, the Truline 
recorder alternately displays 
process variable values for all 
channels in the selected 
engineering units. 
Models with up to four input 
channels accept inputs from any 
one of a variety of sensors or 
transnitters within the 
configurable range lrms. Also, 
models are available with one or 
two independent digital 
oontrollers to generate controlled 
output signals which will operate 
valves, dampers, heating 
elements, etc. for process oontrol. 

Features 

• User configurable means that 
users can set and/or alter 
operating parameters to fit their 

Specification 
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Figure1 - Truline recorder provides printed chart data and continuous 
digital indication of process variable value. 

requirements, including type of 
input, without recalibration. 

• English language prompts, 
coupled with simple keystroke 
sequences, make configuring the 
recorder easy and straightforward. 

• Comprehensive operator interface 
includes clear, brilliant 
alphanumeric displays; indicators; 
deviation bargraph; and keypad for 
visual and tactile interaction. 

• One all-purpose, blank chart 
eliminates the need for ordering 
and stocking several types of 
charts. And, users can design the 

chart to match their specific 
application. 

• Up to four channels that monitor 
process variables from a variety of 
sensor types help reduce panel 
space requirements .. 

• ·one-pen" printer prints 
oonfigurable alphanumeric chart 
data including time and trend lines. 
This automatically oompensates for 
chart width variations caused by 
changes in the ambient relative 
humidity. 

lnduatrlal Automation and Contro~ 14841 N. Black Canyon Highway, Phoenix, AZ. 85023 
Primed ~ U.S.A.n C Copyrighl 1993-Honeywel Inc. 



44-45-03-14 
Page2 

(
---,~al-time, clock, dates, time of 

)inting (hour, minutes, date and 
year) and any operator changes in 
real time guard against 
unauthorized chart advancement. 

•Up to two versatile PIO digital 
controllers let users configure the 
exact control action needed for 
their process. 

•A single set point ramp is user 
programmable and is easily 
repeated and activated through 
the Run/Hold key. 

•Up to six integral "soft" alarms are 
easily set by users to announce 
selected, out-of-limit conditions. 

•Optional DMCS communication 
card supports bi-directional 
communication link between the 
recorder and host computer. 

User COnflgurable 
In the DR 4500A Series recorder, . 
microprocessor control replaces 
conventional electro-mechanical 
recording techniques. This means 
that the recorder's capabilities are 

(~·-~w primarily determined by its 
~ )ftware. Since Honeywell has 

·· preprogrammed a variety of 
functional capabilities into the 
recorder, a user only has to 
configure those functions that are 
specific for the given application. 
The user configures the recorder by 
following English language prompts 
that appear in the digital displays. 
The configuration data (type of 
input, chart speed, chart range, 
alarm settings, tuning constants, 
etc.) are stored in nonvolatile 
memory for safe keeping in the 
event of a power failure. 

Operator Interface 
Two digital displays present the 
process variable ( PV) value and by 
key selection, the controller set 
point; controller output; deviation 
from reference input; dry bulb 
temperature; totalization value; or 
engineering units as desired. In 
configuration mode, digital displays 
are pre-empted by English 
language prompts and values that 

(-. -,?~ use to enter configuration data. 
\__ ,1dicators Dght to show alarm 

-condition, which channel PV is on 
display, use of remote set point, 
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Figure 2 - Operator interface includes displays and keypad for 
comprehensive interaction with the recorder and the process. 
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which output relay is on, selected 
temperature unit, and controller's 
mode of operation. A deviation 
bargraph lets operators tell at a 
glance if the process variable is at, 
above, or below the controller's set 
point. 
The keypad through which 
configuration data is entered also 
serves as an integral 
automatic/manual station that 
provides bumpless transfer for 
controllers. 

Microprocessor Controlled 
Recording and Printing 
Both the chart and the printhead are 
driven by the stepper motors which 
are controlled by the 
microprocessor allowing precise 
maintenance free operation. 
Since chart speed is configurable, 
users can easily alter the chart 
speed through the keypad. Gear 
changing or additional motors are 
no longer required. 
The microprocessor uses the 
configured chart range data as well 
as the input data to determine the 
proper printhead position. The 
stepper motor accurately positions 
the printhead drive. 
By using a "one-pen" printhead that 
is capable of printing alphanumeric 
characters, users can now set 
various "printed" chart data through 
configuration. This means that such 
chart data as range marking in 
engineering units, digital values for 
process variables, and trace 
identification are easily personalized 
for the application. This data, plus 
printed time lines and engineering 
units of scale, eliminate the need to 
maintain an inventory of a variety of 
preprinted charts. 

The Truline recorder uses a dot fill 
technique from a microprocessor 
algorithm to produce a continuous 
analog trace of a process variable. 

Time/Date 
An integral real-time clock provides 
accurate timing for the recorder's 
time and date printing. A 10-year 
life battery backup assures correct 
timing even when power fails. 

Input Processing 
The input can be one of many 
standard low-level electrical signals. 
Since inputs are isolated, users can 
connect different types of input 
signals to multi-channel models in 
any combination. And, for models 
with 2 or more channels, a relative 
humidity (wet/dry bulb) actuation is 
available using 100 ohm platinum 
bulbs (a.= 0.00385). The input type 
and range are user configurable for 
hassle-free actuation changes in 
the field. Ranges are easily 
expanded and compressed within 
their span limitations to meet 
specific measurement needs. Users 
can select upscale or downscale 
sensor break protection for many of 
the actuations. 
Each input is sampled at a rate of 3 
times per second for 1 or 2 inputs, 
or 3 times in 2 seconds for 3 or 4 
inputs. Each sample is amplified and 
then converted to a digital signal 
which is isolated and passed to the 
microprocessor. A digital filter with 
configurable time constants lets 
users apply input signal smoothing 
as desired. All non-linear inputs are 
linearized by the microprocessor. 
An integral 24 Vdc power supply, 
along with 4-20 mA input 
configuration, allows direct operation 

.... -
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with up to two transmitters without 
the need for any additional/external 
transmitter power supply. 
To totalize a variable, such as a flow 
signal, users select the applicable 
input and set the digital display 
scaling factor through configuration. 
This eliminates the need for 
additional integration hardware 
including a mechanical counter. The 
totalizer has an eight digit display 
and 14 digit printing on the chart. 

Digital Controller 
The DR 4500A Series recorder 
controller includes an integral 
microprocessor-based, single
loop, PID controller. A variety of 
output types, including a duplex 
variation for heat-cool applications, 
lets users select the output that is 
right for their final control element. 
Depending on the output type 
users can configure the control 
action as On-Off, PID-A, PID-8, PD 
with Manual Reset, or 3 Position 
Step Control. As with the record 
functions, English language 
prompts quickly guide users 
through the entry of all the 
controller's configurable 
parameters. 

Diagnostics 
All DR 4500A Series recorders 
include self-diagnostic systems that 
check critical operations and 
provide error messages to alert 
users about detected faultc. 
Power-up sett-diagnostics is a 
microprocessor controlled 
diagnostic program that runs tests 

on selected circuitry when the 
recorder is powered up. A "key" test 
allows a user to initiate, on demand, 
a sett-diagnostic routine that checks 
the keypad and front panel displays. 

Construction 
The DR 4500A Series recorder is 
housed in a molded case which can 
be panel or sur1ace mounted. A 
glass or optional acrylic window, 
gasketed door protects internal 
components from harsh industrial 
environments while allowing easy 
access to the chart and operator 
interface. Circuitry is partitioned on 
printed circuit boards for ease of 
service. A NEMA 4X Stainless 
Steel door is available as an option. 

Process Interface 
Power, input, and output wiring 
connect to terminations inside the 
case. Knockouts in the sides and 
bottom of the case accept conduit 
connections for convenient wire 
entry. 

Options* 

•Chart lllumlnatlon - Lights the 
chart area to improve readabiUty in 
lower light areas. 

•Alarm OUtput- lies "soft" alarms 
to up to six integral SPST relays 
to activate users external 
equipment. 

*Res1rictions apply - Not all of 1he options 
can be supplied tcgelher. 

44-45-03-14 
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•Digital Input - Allows users to 
initiate from a remote location 
through two dry contact closures, 
selected recorder functions, 
such as switching from automatic 
to manual control mode, from 
direct to reverse controller action, 
or marking an event, 

•DMCS Communication - Allows 
integration between recorder and 
host computer. 

•Set Point Ramp/Soak 
Programming - Lets users 
program and store 6 ramp and 6 
soak segments. Run or Hold of · 
program is keyboard or remote 
switch selectable. 

•Control - Two digital controllers 
available 

•Acrylic Window 
•Door Lock or Heavy Duty Latch 
•NEMA 4X Door 
•UL Listing, FM Approval 
•CUstomer ID Tag · 
•DR45AR Model for up to 6 relays 
and Fo calculation 

•DR45AW Flow Model for Weir 
and Parshall flume calculations 
and up to 4 totalizers 

•DR45AH High Temperature 
Short Time (HTST) Model for the 
dairy industry with lead seal 
provisions and FDA compliance 
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Specifications 
( ;Design 

Digital Indication Accuracy 

MlnllTl.lm Input Span 

Input Impedance 

Source Impedance 

Span Step Response Time 

Sampling Rate 

Input FIiter 

Digital Displays 

Indicators 

() 
Deviation Bargraph 

Controller Modes of Operation 

Transmitter Supply Voltage 

( _; 

1 digit 

Range is fully configurable with span limitation of the operating range selected 

4-20 mAdc: 250 ohms 
0-10 Vdc: 200K ohms 
All others: 10 Megohms 

RTD: 1.00 ohms per lead maximum 

6-seconds maximum with no filtering 

Each input sampled 3 times a second (1 or 2 inputs); 3 times in 2 seconds (3 or 4 
inputs). 

Software: Single pole low pass section with selectable time constants (off to 120 
seconds). 

Vacuum fluorescent, alphanumeric. 
A six digit display dedicated to the process variable. 
Alternate information displayed during configuration mode. 
An eight digit display shows key selected operating parameters. Also provides 
guidance during configuration. 

Channel PV display (CHN 1, 2, 3, or 4) 
Alarm status (ALM 1, 2) 
Controller Output (OUT 1 or 2) 
Remote Set Point (ASP) 
Temperature unit (For C) or Engineering units 
Controller's mode (A or MAN) 

21 segment, color coded deviation bargraph: 
Green (large) • On Control 
Green (Small) • Deviation to± 10% of PV 

Manual Operation 
Automatic with local set point 
Automatic with remote set point 

22 to 26 Vdc at input terminals (50 mAdc at 24 Vdc) 
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Specifications Continued 
Performance 
Number of Inputs One channel model: One input 

Two channel model: Two inputs 
Three channel model: Three inputs 
Four channel model: Four inputs 

Range Refwence Accuracy Temp. Stablllty ± 
Types of Input 
Actuatlon1 "F ·c ±"F ±"C 

Degrees Error Per 1 
Degree.&T 

Thermocouples2 105 to 3300 41 to 1816 
B 105 to 150 41 to 66 42.00 23.00 2.00 

150 to 500 66 to 260 14.00 7.70 2.00 
500 to 1000 260 to 538 3.00 1.70 0.50 

1000 to 3300 538 to 1816 1.50 0.80 0.20 

E -454 to 1832 •270 to 1000 
-454 to -202 -270 to -130 18.00 10.00 0.70 
-202 to 1832 -130 to 1000 1.00 0.55 0.35 

E(low) -200 to 1100 •129 to 593 0.50 0.30 0.20 

J O to 1600 -18 to 871 0.40 0.22 0.06 

J(low) 20 to 770 -7 to 410 0.20 0.11 0.04 

K -320 to 2500 -196 to 1371 
-320 to 0 -196 to -18 1.25 0.70 0.18 

Oto 2500 18 to 1371 0.60 0.35 0.09 

() K(low) -20 to 1000 -29to 538 0.30 0.16 0.05 

!\NM (NI NI Moly) 32 to 2500 Oto 1371 
32 to 500 0 to 260 0.75 0.40 0.09 

500 to 2500 260 to 1371 0.50 0.30 0.07 

NIC (Nicrosll Nlsll) 0 to 2372 -18 to 1300 1.0 0.55 0.01 

R Oto 3100 -18 to 1704 
0 to 500 -18 to 260 2.00 1.10 0.25 

500to 3100 260 to 1704 1.00 0.55 0.13 

s 0 to 3100 -18 to 1704 
o to 500 -18 to 260 2.00 1.10 0.23 

500 to 3100 260 to 1704 1.00 0.55 0.13 

T -300 to 100 -•184 to 371 0.60 0.35 0.07 

T(low) -200 to 600 •129 to 316 0.40 0.22 0.07 

W5W26 0 to 4200 -18 to 2315 
0 to 600 -18 to 316 1.40 o.n 0.17 

600 to 3600 316to 1982 1.30 0.70 0.17 
3600 to 4200 1982 to 2315 1.60 0.90 0.29 

W5W26(1ow) 0 to 2240 •18 to 1227 
o to 600 -18 to 316 1.10 0.60 0.14 

'600 to 2240 316 to 1227 1.00 0.55 0.10 
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Specifications Continued 

() Range• 

Types of Input 
Actuatlon1 

RTDs 
Platinum 
100ohms 
200 ohms (High)** 
200 ohms (Low)** 
500ohms 

Unear 
Milliamperes de 
Millivolts de 

Volts de 

Relative Humidity 
Platinum Wet/Dry 
100ohm IJlDUl 
Wet/Ory %RH3 

Bulb* 

•F 

300 to 900 
32 to 752 
32 to 392 

300 to 900 

4 to 20 
Oto 10 

10to 50 
1 to 5 (can be 
calibrated O to 5) 

o to 10 

-130 to 392 

Measured %RH3 

o to <20 
20 to 100 

·c 

•184 to 482 
0 to 400 
O to 200 

•184 to 482 

-90 to 200 

Dry Bulb Range 
•F 

Ret.ence Accuracy 

±•F ±·c 

0.40 0.22 
0.30 0.16 
0.20 0.12 
0.20 0.11 

0.10% 
0.05% 
0.05% 
0.05% 

0.10% 

0.30 0.03 

Reference Accuracy 
·c ±•F ± •c 

-103 to 212 -75 to 100 2%RH 
35to 40 2to 4 2%RH 

>40 to 100 >4 to 38 1% RH 
( ~" 100 to 212 38 to 100 1% RH 

Temp. Stability± 
Degrees Error Per 1 
Degree6T 

0.05 
0.05 
0.05 
0.05 

0.004%/F 
0.004%/F 
0.004%/F 
o.004%/F 

0.004%/F 

0.03 
Temp. Stability 
53 to104'F/ 
12to40'C 

0.11% RH/F 
0.11o/oRHiF 
0.06%RHiF 
0.03%RH/F 

· · ) 1 Not all Input Actuations are available on all models of the Truline Reoorcler. Consult Mxlel Selection Guide for infonnation. 
2indudes reference junction calibration of± 0.01degrees using standard "ice bath" melhod of calibration. Fae1D!y calibration at reference ± 1.2'F. Note 
that faclDly calibration may vary by as much as± 10 microvolts or± 0.3 ohms for RTDs which means recalibration may be ,squired 1D achieve 
stated ac:ancy. 

3lhe RH calaJlation is inoperative when temperature_goes below 32'F (0'C)or above 212'F (100'C). However, the dry bulb temperature will be 
monitolad 1D -103'F {-75'C). Arxuracy stated is for Tn.lline Recorder only and does not include remaining system accuracies. 

*IEC Alpha (a) = 0.00385 0/0l"C 
"Only available with Model DR45AR 

... ./ ) •·._.\_,/ 
·:• 



it,, 
'1 
! 
i 

I 

11 ,· 

Specifications Continued 
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Configurable Parameters: These parameters can be set through the keypad for Recorder DR45AT - Different parameters 
apply for DR45AR, DR45AW and DR45AH Models. 

Group Parameters Setting Range or Selection Resolution -----------TUNING 1 (2) Gain (or Prop Band) 0.1 to 1000 0.1 
0.01 
0.01 
1 

SPRAMP 1(2) 

CHART 

TIME 

PEN 1 

PEN2 

PEN3 

PEN4 

Rate Min (or RPM) 0.00 to 10.00 
Reset Min 0.02 to 50.00 
Man Rset -100 to 1 00% output 
Cyc Sec 1 to 120 sec. 

SP Ramp (1 or 2) 
lime Min 
Final SP 
SP Program 
Start Segment 
End Segment 
Recycle (1 or 2) 
Soak Deviation 
Segment 1 Ramp 

(3, 5, 7, 9, 11) 
Segment 2 Ramp 

(4, 6, 8, 10, 12) 
Segment 2 Time 

(4, 6, 8, 10, 12) 

------------
Disable or Enable 
Oto 255 
o to 100% of Span 
Disable or Enable 
1 to 12 
2, 4, 6, 8, 10, 12 
0to99 
0.0 to 99.0 
0.00 to 99.59 

o.o to 500 

0.00 to 99.59 

Program End Last SP or Failsafe 
State Disable or Hold 
Ramp Unit lime or Rate -----------
Ch a rt speed 8 hrs, 24 hrs, 7 days, or selected 

Hours per revolution 
Time Div 
Continue 

Chart Name 
Header 
Rem Chart 

Wake Minute 
Wake Hour -----------
Minutes 
Hours 

Day 
Month 
Year 

hours per revolution 
6to 744 hrs 
8to24 
Yes or No (Chart rotation beyond 
360 degrees) 
Up to six characters 
Yes or No 
None, Extsw1, Extsw2, Alarm1, 
Alarm2, Time, Shed. 
0to59 
0to23 

1 to59 
0to23 

1 to 31 
1 to 12 
4-digits 

Day Monday to Sunday ---------....... -
Pen 1 Disable or Enable 
Pen 1 input Input 1, Output, SP, Dgtl1 or Dgtl2 

1 

Chart 1 high range value -999.0 to 9999 0.1 
Chart 1 low range value -999.0 to 9999 0.1 
Major chart division 2 to 10 
Minor chart division 2 to 1 o 
Range 1 Tag Up to five characters 
Pen 1 On 0 to 100% of chart 1 
Pen 1 Off o to 100% of chart 1 

Same as PEN 1 - except for Input 2 

Same as PEN 1 - except for Input 3 

Same as PEN 1 - except for Input 4 

I ·•-~.,.._--•-••--··•··•·-· .•.•..• 
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Specifications Continued 
~ ( 'roup Parameters Setting Range or Selection Resolution 

I 

' INPUT1 Decimal point location None, 1 (XXX.X), 2 (XX.XX), or 3 (X.XXX) --
one decimal place only for non-linear inputs 

Units ·F, ·c or engineering units 
Actuation type See input types 
Transmitter characterization All non-linear input types, linear, square root 
High range value -999.0 to 9999 0.1 
Low range value -999.0 to 9999 0.1 
Input compensation -999.0 to 9999 0.1 
Filter 1 o to 120 1 
Sensor break protection None, Up or Down 
(burnout) 

INPUT2 SAME AS INPUT 1 

INPUT3 SAME AS INPUT 1 

INPUT4 SAME AS INPUT 1 

TOTAL 1 Total Read only 
Reset total Yes or No 
Total 1 Disable or Enable 
Total engineering units Desired alphanumeric title 
Rate Second, Minute, Hour, Day or Million/Day 
Scaling factor 1, 10,100, 1000, 10,000, 100,000 or 1E6 
Resettable Yes or No 

TOTAL2 SAME AS TOTAL 1 • except for INPUT 2 

comroller 
( )Control 1 (2) PIO tuning sets 1 or2 

Set point source Local, Remote or 2 Local 
Ratio (input 2) -20.00 to 20.00 0.01 
Bias -999to 9999 1 
SP tracking None to ASP 

Power-up mode recall Manual, Auto LSP, or Auto ASP 
High and low SP limits 0 to 100% of span i,n engineering units 
Action Direct or reverse 
High and low output limits -5 to 105% of output 1 
Dropoff value -5 to 105% of output 1 
Deadband -5.0to 25 
Output Hyst 0.0 to 5.0 

Failsafe output value Within the output limits 1 
Remote Switching None, ToMan, ToLSP, To2SP, ToDir, RN/HLD 
Man Key Disable or Enable 
PB or Gain Proportional band (%) or gain 1 
Reset units Repeats/minute or minutes/repeat 

Control 1 Algorithm PIDA, PIDB, PD+ MR, 3PSTEP, ON-OFF 
Output 1 Algorithm Current, Position Prop, limeD, Cur Tl, Tl Cur, lime 
*Shed Mode To Manual, Failsafe or Last 
*Shed SP To LSP or To CSP 

Options Input 1 (2,3,4) Disable or Enable 
Control 1 (2) Disable or Enable 
Reject Frequency 60 or50 Hz 
Relative Humidity Yes or No 
Atm. Pressure 590to 800 

(_) Deviation None, SetPnt, Chan 1 
*COM State Disable or Enable ··._/ 
*COM Address Oto 99 
*SHED lime o to 255 
Units Eng or Percent 
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Specifications Continued 

Controllers (continued) 

Graup Parameters Setting Range or Selection 

ALARMS 
(soft, indication 
only) 

LOCKOUT 

STATIJS 

Controller OUtput1 
{Optional) 

-----------SP Value 
SP Type 

o.o to 9999 
None, Input 1 (2, 3, 4), RH, Dev, Output, 
Dev2, Out2, Shed, EV1 ON, EV1 OFF, 
EV2 ON, EV2 OFF 

Alarm Type High or Low 
Alarm Hysteresis 0.0 to 5.0% of span -----------
Password Up to four characters 
Lockout None, Calib, +Cont, +View, Max 
Change Used if changing Password 

Version 
Failsafe 
RAM Test 
Configuration Test 
Calibration Test 
* Comm Test 
Fact CRC (Factory Set Input 
Constants) 

• On-Off or Time Proportional 

Latest Software Version 
Yes or No 
Pass or Fail 
Pass or Fail 
Pass or Fail 
Pass or Fail 
Pass or Fail 

One SPST electromechanical relay. Control action can be set for direct or reverse; 
N.O. or N.C. contact selectable. 

• On-Off Duplex, 3 position Step, or Time Proportional Duplex 
Two SPST electromechanical relays. Control action can be set for direct or reverse; 
N.O. or N.C. contact selectable. 

• Cu"ent Proportional 

44-45-03-14 
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ResolUtlon 

0.1 

21 mAdc maximum into a negative or positive grounded or non-grounded load of Oto 1000 ohms. 
Output range can be set between 4 and 20 mA, and as direct or reverse action. 

Resolution: 1 o bits 
Accuracy: 0.5% full scale 

FM Approved Output (Optional) 
• Position Proportional 

Two SPST electromechanical relays operate motor having a 100 ohm to 1000 ohm slidewire. 
• Cu"ent/Time Duplex and Time /Cu"ent Duplex 

Variation of time proportional duplex for Heat/Cool applications. Time proportional output (heat or 
cool) is a SPST electromechanical relay. Current proportional output (heat or cool) is a 4-20 mA 
signal that can be fed into a negative or positive grounded load of Oto 1000 ohms and is operational 
over 50 % of range or the entire range. 
Time Proportional Relay Resolution: 4.4 mSec. 

Relay Contact Ratings: 
Resistive Load: SA@ 120 Vac, 2.SA@ 240 Vac 
Inductive Load: 50 VA@ 120 Vac or 240 Vac 

Cycle Time: 1 to 120 seconds 
Current Proportional : 

• Resolution: 1 0 bits 
. Accuracy: 0.5% full scale 

Case Molded foamed-Noryl** with gasketed door to meet NEMA 3 enclosure requirements. 
Stainless Steel NEMA 4X door available as an option. 

Chart 12-inch (304.8mm) diameter chart. Plain thermal-sensitive paper. 

Wiring Terminals inside the case 
Connections 

COior Case: Black 
Door (standard): Caribbean blue or Gray 

Approval Bodies U.L. approval depending on model. Consult Model selection Guide for information. 
FM approved for Class I, Div 2, Groups A, B, C, D areas depending on model. 

* Communications only 
- Registered Trademark - General Electric Co. · 
1. Not all controller oulpUts are available on all models of the Truline Recorder. Consult Model Selecrtion Guide for information. 
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Specifications Continued 
(-~ptmensions See Figure 3 

. Weight 13.2 lbs (6 kg) --~~~-----------------------------

.. :::(_) 

Mounting 

Options 

Alarm Output 

Panel or surface mounted.· Some adapter kits available for existing panel cutouts. 

Two SPST electromechanical relays on DR45AT & DR45AW 
Two, four or six relays available on DR45AR 
Relay Contact Raings: 

First Relays, Resistive Load: 1A@ 120 Vac, 1/2A@ 240 Vac. 
Relays 3 through 6, Resistive Load: 5A @ 120 Vac, 2.5A@ 240 Vac. 

Digital Input +20 Vdc source for external dry contad or isolated solid state contads. Seleds one configured input. ---------
Tot a I lz er s One or two totalizers on DA45A 1, DA45A2, DR45AT and DR45AA Models. Up to four totalizers on 

DR45AW Model. 

C81culatlons 

------
Miscellaneous 

Eight digit ''totals" with multiplier on digital display; 14-digit totalization printout on chart. 

F0 calculation available on DR45AR Model. 
Open channel flow calculations available on DR45AW Model. 

• NEMA 4X Stainless Steel door with glass or acrylic window 
• Door Lock 
• Chart Illumination 
• U.L. Listing, FM Approval 
• Control 
• Plastic Window 
• Customer ID Tag 
• Pulse output counter alarm fundion on DR45AW Model 
• Lead seal provisions on DR45AH Model with FDA compliance 

Baud Rate: 19,200 
Protocol: DMCS 
Length of Unk: 4000 ft (1,219 m) maximum 
Unk Characterics: Two wire, multidrop 
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Specifications Continued 

Environmental and Operating Conditions 
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Parameter Reference Rated Extreme Transport and storage 

Ambient 
Temperature 

Relative 
Humidity (%RH) 

Vibration 
Frequency (Hz) 
Accleration (g) 

Mechanical Shock 
Acceleratiori (g) 
Duration (ms)) 

Mounting Position from 
Vertical 

Tilted Forward 
Tilted Backward 
Tilted to Side (±) 

Power Requirements 

67 to 77°F 
19 to 25•c 

o to 55* 

0 
0 

0 
0 

5• 
5• 
5• 

58to131°F 
15 to 55•c 

10 to 90* 

Oto 70 
0.1 

1 
30 

5• 
30" 
10· 

32 to 131°F 
o to ss·c 

5 to 90* 

Oto 200 
0.2 

5 
30 

5• 
90' 
20· 

-40 to 151 'F 
-40 to ss·c 

5 to 95* 

0.20 
0.5 

20 
30 

Any 
Any 
Any 

Voltage (VRMS) NIA 119to121 102 to 132 102to 132 
238 to 242 204to 264 204to 264 NIA 

Frequency (Hz) NIA 49.8 to 50.2 49 to 51 48to 52 
59.8 to 60.2 59 to 61 58to 62 NIA 

Power Consumption 24 watts maximum 

General Reference Data 

Stray Rejection Common Mode Rejection Ratio: 12dB or 1 LSB (whichever is greater) at 60 Hz with maximum 
source impedance of 100 ohms. 
Normal Mode Rejection Ratio: 60dB with a 100% span peak-to-peak maximum at 60 Hz. 

Static Charge Effects Exposed panel surfaces capable of withstanding a discharge from a 250pf capacitor charged to 
1 OKV through 100 ohms. 

RFI Susceptibility Capable of withstanding an EMl-field generated from a 5-watt transmitter being held at 1 meter, 
and operating at 151.685 and 450 MHz. 

Line Noise Effects Field terminals for connecting power line to recorder can withstand the IEEE Surge Withstanding 
Capability Test to a level of 2.5KV. 

Stylus LHe Typically capable of printing one chart per day for five years under clean room conditions. 

Warranty and Technical DR 4500A carries a 2-year warranty, and toll-free 800 number puts technical assistance 
Assistance only a phone call away. 

• The maximum rating only applies up to 104 'F (40 • C). For higher temperatures, the RH specification is clerated ID maintain constant moisture 
C01ltenl 
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Dimensions: millimeters 
inches 

370 

141 ... -- 322 ----"'1 
12.7 

~--1-9_6 ___ 14.67 

..i_ 7.7 

r 
321 

12.6 0 

r 
322 

12.7 

L~ 
Panel cutout 

0 

163 
6.4 ,-0 

l 
419 
16.5 

() 
t11l..1---- 355 ---

14 

Left side view Front view 

17.51 ~ 321 0.691 ---- 12.6~ 

I o o o o I 
I I 

Bottom view 

Figure 3- DR 4500A series recorder dimensions - for refence only 

Ordering Information 

For complete ordering information, request Model Selection Guide 
44-45-16-07 for DR 4500A Series Circular Chart Recorder. 

• Honeywell offers a full line of sensors and transmitters that produce a 
compatible range of de voltage or current signals which can be used as 
inputs to the DR 4500A Series Recorder. 
These devices measure: 
Temperature: (Thermocouple or RTD) 

···.( ) .,. _,/ 

Pressure· 
Flow 
Liquid Level 
Relative Humidity 

{4 to 20 mA de or 1 to 5 Vdc process transnitter 

Surface mounting 

Back view 

20952 

181 
7.1 

For more information, contact your 
nearest Honeywell Branch Office or 

Honeywell Inc. 
1100 Virginia Dr. 
Fort Washington, PA 19034 

In Canada: 
Honeywell Limited 
155 Gordon Baker Rd. 
Willowdale, Ontario M2H 3N7 

Specifications are subject to 
change without notice. 

--~ 
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Features 
and Benefits 
Roll.;Sealed Re(llster . 
► Magnetic drive, low torque 

registration ensures accuracy 
► New impact resistant register 

design with ffat glass for legibility 
► 1 :1 Ratio, low flow indicator · 

detects leaks 
► Bayonet mount allows in•Dne 

serviceabiRty 
► Tamperproot seal pin deters theft 
► bate of manufacture, size, and 

model stamped on dial face 

Cast Bronze Mafncase 
► Sturdy, durable corrosion resistant 
► Resists internal pressure stresses 

and external damage 
► Handles in-line piping variations 

and stresst=is 
► Residual value-··-----... 
Nutating· Disc Measuring Chamber 
► Positive displacement 
► Widest effectiVe flow range far 

greater utility revenue 
► Extended low flow accuracy 

OBRIE:.'.f & GERE 
tgj002/00J 

Neptune· 
REVIEWED T-1 O® 

Al:Vl!:WEO SOLELY FOR GENERAL 
COMPLIANCE WITH CON'TRACT 

DOCUMENTS 
O'~R EN i GERE ENGINEERS. INC 

. :Jare 6 ',N/i¥ a· ·;f(P 
· v 1,tiater Meter 

Performance 
Cvory NufJ(UIIO TIO WUlOJ mutu, 

meets or exceeds the latest AWWA 
Standard. C700·"90. Its nutating disc, 
positive displacement principle is time 
proven for accura;;y and dependabilily 
since 1892, ensuring maximum utility 
revenue: 

Construction 
The Neptune T-1O water meter 

consists of three major assambfies: 
a roll-sealed register, a cast bronze 
maincase, and a nutating dise , . 
measuring chamber. 

The rc0•sealed register eliminates 
. lens fogging, uses naturally lubricated, 

molded gears. and contains a low 
flow indicator for leak detection. For 
rtaading convenience, the. register 
can be mounted In arry one of four 
positions on the meter. All T-1O water 
meters can accommodate standard 

Sizes: ¾". ¾·, & 1• 

·n,e Innovative floating chamber 
design of lha nutating tfisc •monsurfnr 
nlnmn111 prol0<:ln lho ,:hnmhnr r1 nr 11 . 
frost damage while U1e unique du1m
ber seal extends the low flow aocurac, 
by bonding the chamber outlet port 
to the maincase outlet port. The 
nutating disc measuring element 
utilizes corrosion resistant materials 
throughout and a thrust rcUer to 
minimlZe. wear. 

Warranty and 
Maintenance 

Neptune T-1 O water meters are 
warranted by Schlumberger for pert( 
manes, materials, and workmanship. 
Schlumberger further offers an 
optional post-warranty factory . 
•Revenue Asset Maintenance• (RA~ 
program for emended service Dfe. 

When desirad. dwnermantenance 
easitt a:complimed either by unitized 
repla;;ernEn of major components or t 
repaa-of wi indMciJal oomponents par 

► Corrosion resistant 
► Floating chamber design is 

unaffected by meter position or 
in-Une piping stress 

registers or remote reading registers 
for the Neptune ARBIBI (Automatic 
Reading and S'Diig) System, Pulser-RM 
visuaJ remote system, and Tricon ™IS 

-- and Tr1con/E $YStems. 
Guaranteed 
$y~tems 
Compatibility 

Systems Compatibility 
► Adaptability to all Neptune Systems 

provides flexibility 

• The corrosbn-resistant cast bronze 
maincase will withstand most service 
condiUons: internal water pressure, 
rough handling, and in-fine piping 
stress. For frost Jl"Otection, synthetic 
polymer or cast iron bottom caps are 
available. 

All Neptune T-1O meters are 
g~teed jdaptable,to Pulser-Ai 

. ARB , ARB ProRead ' CMR®, 
TricorvS. TricorvE, NMR, and 
Unigun™ Systems without removin 
the meter from service. 
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~,J3r2ecifications 
Appllcatfon 
Cold water measurement of flow in 
one direction 

Maximum Operating Pressure 
150 psi (1034 kPa) 

Register 
Direct reading, center sweep, roll• 
sealed, magnetic.: drive, with tow flow 

' Indicator 

Measuring Chamber 
Nutating Disc, syn~etic polymer 

Options 
Sizes 
%",%•x~4• 

. --

¾", ~4• SL.¥4• X 1· 
1 ■.1•x1¼" 

Connections 

-.. ,_ .. _ 

Bronze, s~aJght or bent 

-.. ., 

REGIONAL SALES and SERVICE OFFICES 
• NOATHEAST: 230 Gardner St. 

SUlte4 
Hing_l'lam, MA 02043 
(617} 7 48-5080 

• CENTRAL: 4251 Ptymoutn Rd. 
Suite2200 
h'll1 .Al'bor, Ml 48106-0986 
(313) 995-6TT0 

• SOIJTI-fl:AST: Hv.y. 229 South 
Tallassff, Al 3607B 
(205) 283-6555 

a:i Cor:vri□ht 1991 Schlumberger Industries, Irie. 

Operating Characteristics .. -. 
Meter Normal Operating Range . AWWA LowRow 
Size @ 100% Accunicy ± 1.5%) Standard @95% Accuracy 

... D 1,¼to20USgpm , 1 to20USm,m ~us~ ... %" 0.11 to 4.5 m3/h 0.23t04.5rri3/h 0.03 1h 

4'4" 4'4 to 30 us gpm 2t030USm:?111 v,usgpm 
0.17 to 6.B m3/h 0.45 to 6.8 m-Vh O.O6m31h 

1· 1 ta50USgprn 3toSOUSgpm %US~ 
0.23 to 11.4 rn31h 0.68 to 11.4 mJhl 0.09 1h 

' REVIEWED 
, AEVIEWEO SOLELY FOR GENE 

Regls1ratlon .. 
AAL 
T OOMPUANCE WITH CONTRAC 

DOCUMENTS 
Reats1ratlon lnar sweeo hand revoiutlon): 0'BRll!N & GERE ENGINEERS. IN 

~"·&r ·%'' lace e /.l:, ,If;/ Sy A1 ,,e-
10 US Gallons ✓ ./ ----10 Imperial Gallon11 ,/ • ✓ I~ 1 CLilfc Feet ,/ ., -• I I • 

0.1 Clilic Metres ,/ ✓ -
0.01 ~Metres ., 

Reallter t8•Wheel odomet•rh 
4' .. .4'•" & 1" . 

V \ 
10,000,000 USGallons ....:.,-,I ✓ I I . _rO 

~.000,000 Imperial Gallons ✓ ✓ - .J 

n~• I 1,000,000 ClblcFeet ✓ ,I - --.n T t00.000 Clbic Metres ✓ ,I - A 
10.000 Qt,ioMeltes ✓ 

Dimensions 

C 0 
Meter A 8 Sid ARB Pld Threads OD E F 
Slza In/mm In/mm In/mm lnJmm In/mm nerlnch In/mm In/mm In/mm 

flt" 7\-!l 3% "'" 5% 6¥4 14 1.000 1% 2'AI 
191 92 124 137 171 26 41 64 

t,...%"x¾~ J 71h a% 4% Sh (W4 1111.z 1,280 1% 2% 
191 92 124 1:37 171 33 41 87 

t4• 9 4% ~ 5~18 7% 11\t 1.290 ,,,_ ffl . 229 111 140 148 187 33 48 87 

lh"Sl 711.! 4% SY.! 6~1 7% 11Yl 1.290 t% 2% 
191 111 140 148 187 33 48 67 

o/4" X 1" 9 4% ~ :s1o/1a 7% 11~ 1.626 1~ 2¾ 
229 111 140 148 187 41 48. 70 

1· 101"4 6'4 ~ .61\ S:Vts 1111.! 1,628 2\.t, 2¾ 
273 165 162 188 208 41 54 70 

1•x 1Y4" 10¾ 6~ 6% 64' ~18 11~ 
1,865 2\tl 21:Vie 

273 1135 182 188 208 47 54 71 

• SOIJTI-Mn:ST: 14286 Midway Rd. 
Suite 170 CANADIAN SALES 

• Schlumberger Canada, LlD. 
Measurement 0Msion . Dallas, TX 75244 

(1!14) 404-8251 
• WEST! 11725 Willake SL D E C E ·, 

Sanla Fe Sprw,gs, CA 9067b 
(213) 948-4428 

7275 West Credit Ave. 
~• Mi~a. Ontario, LSN SM9 

(41 l 6) 858-4211 . 

• CUSTOMER SERVICE: 
HIQhway 229 South 
Tallassee. AL :36078 
1·800·645-1892 

r■AX (416) 858-042B 

JUN 2 2 19~,1 

iJ'.faer.; ~c:-:i::::-.••,..::,,· .. 
~ , ., ~tt '-I•· I I t ••• 

Approx 
Weight 
lbS/kg 

3¥4 
1.7 

4 
1.8 
6 

2.7 
5!1.z 
2,5 
81-2 
2.9 
9¾ 
4,4 

101/4 
4.6 

1-10 SMAU..1/91 E 

! 

C 
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OBG MANUFACTURING 

CONTROL SCHEMATIC 
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1FU 5.6A M-1 111. 

2FU 5.6A IT2 
1MTR TRANSFER PUMP MOTOR 

1HP, ..36 FLA ,. 
3FU 5.6A 1T3 

. · . 4FU 25A M- 2 O.L.'S r 
7 

2T1 
_______________ __ _ _,,,,_-o------~L----0-'µ--0----L...J--~ 

---------. -----u.__u- 7 r ,.,,-, 
SFU 25A . r 

7 
2T2 I . \ AERATION BLOWER MOTOR 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - -{[]}- --<>-- - - - - - -j ~ - - ~L ...J- - - -\ 2MTR 1 (FUT~RE) 5HP 

CONTINUE TO 
UPPER RIGHT 

6FU 25A r 7 2T3 /'----/ 
- - - - - - - - - - - - - - - - - - - - - - - - - -lIJl- -o- - - - - - -j ~ - -~L ·...J- - .J 

BUCK/BOOST . 
TRANSFORMERS 

208 VAC:230 VAC 
r---------------7 
I I 
I I 
I 
I X2 X4 I 
I X1 X3 I 
I I 

I 
I I 
I H2 H4 I 
I I 
I I 
I H1 H3 I 
I I 
I I 
I I 
I I 
I X2 X4 I 
I I 
I X1 X3 I 

I 
I I 
I H2 H4 I 
I I 
I I 
I I 
I H1 H3 I 
I I 
I I 
I I 
I I 
I 
I I 
I X2 X4 I 
I I 
I X1 X3 I 

I 
I 

H2 H4 I 
I 
I 
I 

H1 H.3 I 
I 
I 

I I 
I I 
L- - -----~-------~ 

2 (LOCATE ABOVE POWER 
PANEL ENCLOSURE) 

7FU 6A M3 

+----+---t------UUr----Ji 

r-----1 
I B 
I 

3T1 I 0L1 R 
I 

8 FU 6A I 
..,_---+.------1:r Jlf--- -1 .,__3_T2_....,I □Lo y 

9FU M4 

I 

I L I 

: G H I I L _____ J 

r-----1 
I B 
I 

4T2 I □Ll R 
I 

10FU I 
1----1 f-_4_T3_...,I 0L2 y 

I I 

: GQ---1J1 L _____ J 

r-----1 
I B 

11 FU MS ST1 : 
------{[]}-- ---j ~---:-0L1 R 

12FU ST3 I 
- - - - - -!Dr - - 1 ~ - - - [-(JL2 y I 

: GQ---1J1 L _____ J 

r---- - 1 
I B f+------,. 

1.3FU M6 4T2 : 
------{[J]-----j ~---:-OL1 R 

14 FU 4T3 I 
- -----{[]}- - ---j ~ - - - [-(JL2 y I 

: cQ---111 L _____ J 

r -- ---1 
I B f+------,_ 

15FU . . M7 · I 

------iIJl-----j ~_4T2_ }UL1 R 

16FU 
413 

I 
------!Dr----j ~---[-(JL2 y I 

: cQ---111 L _____ J 

17FU 6A MB 

3 
MTR 

RECOVFRY WELL # 1 
PUMP MOTOR 
1 /2HP, 5.0 FLA 

' 

4 
MTR 

5 
MTR 

RECOVERY WELL #2 
PUMP MOTOR 
1 /2HP, 5.0 FLA 

BEDROCK RECOVERY WELL 
PUMP MOTOR (FUTURE) 
1/2HP 

M~ 

BEDROCK RECOVERY WELL 
PUMP f.\OTOR (FUTURE) 
1/2HP . 

7 
MTR 

BEDROCK RECOVERY WELL 
PUMP MOTOR (FUTURE) 
1/2HP 

: 
" 18FU 6A 

"J,:; 
_ ____,@ 

• . 'i' l 

--'-~.':c .. ,--:----;. ' 
,. '. 

SUMP PUMP MOTOR 
4/10HP 4.3 FlA 

3 

3 

3 

3 

3 

. . 

119FU 

RW-1 PUMP ENABLE 
OFFl ON 

10A 

LOCATED IN PANEL 

3 

5 

7 

9 

4 

6 

8 

10 

,, 

RW- 1 PUMP 
CONTROL RELAY 

9 

11 6 

24 voe. 1AMP 
POWER SUPPLY 

,' · ~--

Ge-----~------, 

TO TERMINAL STRIP 

4 

5 

6 

7 

)1 

TO LOWER ELECTRODE 
(PUMP STOP) 

GROUND TO STEEL WELL 
CASING ONLY, RW-1 

TO UPPER ELECTRODE 
(PUMP START) 

-----------------------------1 )2 

SUMP PUMP ENABLE OFFl ON 

'. ' ' t 
' 

L . ' , 

' . ,.. . . . 

' 

. ' 
. 
·~: 

3 4 

5 6 

7 8 

9 10 

SUMP PUMP 
CONTROL RELAY 

15 

. 

,· :.,,, 

I' 

w 
'< C, 

z V/, 
0 :z 
t: 0 -iii V, 
<.) -VI > 
~ ll.c;J 

a::: 

• 
> .... 

. Qi: 

'• 

'• 

10 

11 

12 

13 

)3 

TO LOWER ELECTRODE 
(PUMP STOP) 

TO GROUND 
ELECTRODE, SUMP 

TO UPPER ELECTRODE 
(PUMP START) 

)4 

/,·· 

. ' 

,. 

• 

12( ------. 

"' / G I------,---. 

/ "' 

' ..... 

- ·,., 

" POWER Oi{ 
,, rr · ,, 

,/ , ,··. ,, i 
,· ' 

"RW-1 
PUMP ON" 

"SUMP 
. PUMP ON" 

" . 

• 
' 

.:.,'', ., 

.. _,,. ·. 

• 

· 1.t 

.·j 

: ', . ' . ., 

I 

. . 

,:· ·, .. ! 

1 

., 
~i. 

., -<., ' :11: 

· . 

' ,- ', 

·'' . -'. i.. . 

' ' 

• ' ,j .. 

>'.I 



'i' 

', 
".,: :,,if.' 

~i . 

. ' 

. \ 
' i -

"'f "·.· ., ': .. ✓ 

, 
. ' ~ 

:,.·- ,.;' 

,, 

• 

,, ' 

,. 

' 

' ' 

,, 

', 

' 

,, ' 

: 

,, . 
• C • 

' :~· . .. 
-•,_~,,. ' , \!iii, 

. . 
~' ;..;'. ·, ,; 

' 

I 
.. ~ 

... : .~. V'· . 

3 
' ..... 

N.O. ,, 
· . 30 

-------,o..,---o.__ c,,--lf--<>- - - - - - - i ~----'-------- ( )5 

ULTRASONIC LEVEL 
SWITCH - LOW LEVEL 
EQUALIZATION TANK 

r
t L ___ ________ _ 

------~T 

ULTRASONIC LEVEL 
SWITCH - HIGH LEVEL 
EQUALIZATION TANK 

N.O. 

r--- 0---
1 L ___________ _ 

- -----<T -------
ULTRASONIC LEVEL 
SWITCH - HIGH-HIGH LEVEL 
EQUALIZATION TANK 

TRANSFER PUMP 
OFF 

HAND AUTO 

xoo 

oox 

N.C. 

,--- 0---
1 L __ _ _ _______ _ 

ULTRASONIC LEVEL 
SWITCH - HIGH LEVEL 

FLOOR SUMP 

N.C. 

,--- 0---
1 L _ __________ _ 

HIGH PRESS SWITCH 
TRANSFER PUMP 

---G) 

---© 
24 VDC 

TERMINAL STRIP 

31 
T \-----'--------- ( )6 

---G) 

- - -© 
24 voe 

TERMINAL STRIP 

32 

33 
)7 

34 
Tl------------------1 

---0 
---© 

24 VDC 
TERMINAL STRIP 

,35 
Tl------------- - ----1 

-- -G) 

---© 
,4 VDC 

TERMINAL STRIP 

32 

)8 

)9 

..._---------1 1 ---r----0 36 
( :10 

RESET 

37 
j101 

M1 

" / A 
/ "-

40 1 
15( ',------.....-------{ CR 

30 

. 

2 

1CR-1 
..__ ______ -! 

5 
K:vi-, ,_.....·..,.., ______ __,._4'-'--1- .....,©- ______ ;-{j-_ _ _ __ _ _ T i--~2 ___ __. 

' :· 

' , 
' 

: 

,. 

l 

REMOT'E ALARM BOX 
t DCATS} -IN MAlN 
WA'REHOUS[ 

,, '·' .., ' 

"TRANSFER 
PUMP ON" 

"SYSTEM 
FAIL" 

,· 

I 

... 

3 

3 

3 

. . 

, 

RW- 2 PUMP ENABI.E 
OFFl mJ 

{, 

I . , ' 
'i.. ', • 

. ' 

16 

·••', ' 
•''!' ·,..·_ .,.' • ~-, ~ ·~~ - A'J,•, 

)102 

t' 

'· 

•"- - --~ . 

-~ ~- . . ' 
• 

42 

' 16( ;· 

,, 
' " .. • ' 

, .. ,, 
43 . . ,. 

' 
ill( 

44 
112( 1----- -------< 

3 4 

5 6 
50 

)103 

a 8 
51 TO LOWER ELECTRODE 

I 
(PUMP STOP) 

52 GROUND TO STEEL WELL 9 10 

RW-2 PUMP 
CONTROL RELAY 

53 

CASING ONLY, RW-2 

TO UPPER ELECTRODE 
(PUMP START) 

113( \..------------1 

ALLEN BRADLEY 
SLC 150 
PROGRAMMABLE 

CONTROLLER 

PROPRIETARY NOTICE 

"- / 
G 

/ " 

ll11S DRAWING llR l'RINT IS COtflOENTIAL AND 
INfQRMATION lli[R[ON SHAil !OT BE COPl£D 1--,...,.-.,,--~----~,,,,,,~-......-! 

a cn 
:z: ., .... 0 0.. -ii: en 

~ > .., 
0 u.J 

o::, 

NOR UTUZED 1ft PHI WAY, NOR 1ft PART, 
WITHOUT PERIISSKJH rnoM O'llill'N &: GERE 
IIANUFACTIIRltlC, 11/C. DRAWING Oil PRIIIT TO 
BE RETURijED 10 O'llRlEN &: G,R£ 
UANUFACTURtiG, iNC. UPON ROO[ST. 

TOLERANCES 

. "'l 

l;. •-. \ _,- ..,.-
' • .. ,; ~ k' '· :·:.• .• < 

MJP 12-11-95 

·;t.GlfFORD 
. , ,,< V 

/ ,, 

DO NOT, 

'.;;,, 

' ' 

... ,.. 

1!· ':,.:' 
••. ,.!> 

·"· . ;--

. ·~HlGH LEVEL 
EQ; 'TA~l<". 

. '• 

"HIGH LEVEL 
' FLOOR SUMP". · 

,. 

"HIGH PRESSURE 
.. TRANSFER PlJMP" 

"RW-2 
PUMP ON" 

, 

__ ,,,. 

' . 

-.,, 

,; ,. " . . ' , .• 

:. , .. 

', 

\.: 

,,. ,. 

. 

' 

~"- : 
1--,.. ' .-•• 

·,,; ' . 

,.,. ,f ... 
:_,.,.' 

•. 

~, ,. 
'_::., 

., 

.· ~ 



) 

OBG MANUFACTURING 

EQUALIZATION TANK 



_I 

i 
j 

' 

I 

l 

I 

I 
I 
l 
i 

l 
l 

l 
j 

l 
1 

I 

INLETS 
FROM 
WELLS 

VENT TO 
ATMOSPHERE 

AUXILIARY INLET 

7-
9· 

I 

-{- ---,-,-- -,-
I 

a· 

A W--~------+-
I 

g" 

i--++----------t--

g· 

_j_ -----+,~-r-

14 3/8 

6 
12 

t I 
I 

I 

CARBON OVERPRESSURE 
BLOWOFF INLET 

CARBON 
BACKFLUSH 
RETURN 

I 
I I 

I ~-@-@----ic- ----+--1 ----
' I 

I 

I 

I' ~ MAIN TANK 
DRAIN 

,----- -----, 
I I 
I I 
I I _______ _ 

ji--- -1- -- - - -+-+- - - -- - - -;-~ 
I 
I 

I I 
L_ ____J 

A 

TREATED WATER 
OVERFLOW DRAIN 

AERATION AIR OUTLET/ 

(MANWAY 

12 
024 

DEMISTER PAD BOX(FUTURE USE) 

I 
' n I n 11 I II 

' i 
I 

i--11 1/2-
I I I I 

I I 
I 

I I 
I I I I 

4 + 4 I 

I ♦ I 
' 4 I 

I T I 

--
;::r:: 

/ HIGH LEVEL SWITCH 

' - ,------ 1-l I - HOPE 
BAFFLES ,__--,"""'-,---25 9 / 16- I// 

65 1 /4 

- - -- - ,,---- -

l 
2 
T 

- -- - -- - -- - -;--- - -~ 

~ 

I ~ f 
I tt I 
I II I 
I II I 
I ll I 
I 11 I 
I IT I 
I II I 
I !11 
I 11 I 
I 11 I 
I II I 

"' 

54 

I -t- • -=r= i -rt ~.,~•:,_.,, . ~ ,, , 

- - -------------111 

;-· r; 
I I 
I I 
I I 
I I 
I I 
I I 
I i 
I I 
I I 
I I 
I I 

' 

I 
I 1----+-----\hj+---------i.-

11 

II 
II 
II I 

I 

I 

II 
II 
II 
II 
II 

L 

~ I -----,-
J - - - - ----ll- - --- - -i--- - --- - -- - 'I II 

nn 
I II I 
I II I 
I II I 
l ll I 
I II I 
I II I 
I II I 
I JI I 
I \I I 
\ II I 
111 I 
1 11 I 
" 

1,--_l _=::r= • -.-- i H+-

I \\ 
II 
II 

I II 

I 
:: 
II 
II 

'1 :: II 
II 
II 
II 

-- ii!~ II 
II 
II 
II 
II -
" 

I 

24 

) r 
-, 

- I 
\ 12 

46 48 

i ________ --t-______ c= :;TION HEADf]</ = ~ \ Lpu,fclJNIR<JL SwrrcHES- - -
i------24----; (FUTURE USE) 
~---------------120------- ------r---------, I~ STEEL OVERFLOW WEIR r-----12----; SECTION A-A 

I 7i 

8 

w 
~ 
0 

36 

:z: 
0 
;::: 
a. 

"' u 
VI 
w 
Cl 

72 

Vl 
:z 
0 

BILL OF MATERIALS 

86 3/4 

PROPRIETARY NOTICE 
THIS DRAWING OR PRINT IS CONFlOENTIIL ANO f--cc-=------,=;;---, 
INFORIAATION TI-IEREON SHll.l NOT BE COPIED ,- "' om: 
NOR 1/T!JZED IN /WY WAY, NOR IN PART, 
WfTllOUf PERMISSION FROM O'BRIEN a: GERE 
MANUFACTURING, INC. DRAWING OR PRINT TO 
BE RETURNED TO O'BRIEN & GERE 
MANUFACTURING, INC. UPON REQUEST. 

MJP 12-11-95 Ei o~i~~~G~~~ -555 £AST GEN EStE STRffi 
FAYEm'nllf. NEW YORK 1.l066 

(J15) 637-2234 

Vl 

> 

"'"'O'BRIEN & GERE TECH SERV1crs 
f------:;;TO;-;-LE;::-;:R;-;-AN;;;C;;=;ES;;----7-:::....,,.=------r--- FORMER ACCURATE DIE CAST FACILITY 

w 
0::: UNLESS OTHERWISE SPECIFIED: 

DIMENSIONS ARE IN INCHES, 
TOLERANCES ARE AS FOLLOWS 

DECIMALS 
.XX ± .06 

.XXX ± .010 

ANGULAR 
± 1· 

FRACTIONAL 
± 1/16 

J.GIFFORD GROUND WATER TREATMENT 

'"'""'AERATION TANK - --D JE410-M1 
DO NOT SC A LE \-:=""":-::--1"-,---=-1-._0-=--, =...,.;;;;--:-:--:N A:-----t......,m-:-'1 ---;o~F::---;;-:01:r--.;;--;;6 -



:i 
.\ 

( 

( /: . ~ 

OBG MANUFACTURING 

GACTANKS 



- t•.,,.._ ,,.,,r 
• ' ' '' "I ~ ' ' ~ 

• ----------- ' . 

11 

18--'1 

12~ 

I 

--t---------1-

I r- 6 

VIEW C 

r---271/8--i 

I 

FlNISHED FLOOR - - - ---=:::!:=:!:::::::i...- ~---f'.__c=~~:::L--

1 5/8 J 
TYP. 

---~---~~-- JL ~~-~-

05 

_______ 39 1/4 ____ .., I 

------- 46 1/16----~ 

-------- 51 1/4 • 

SECTION A-A 

37 7/16 46 1/16 

f 

C,...__ ~~±~~!:'i:i-==i=======±[ 9 5/16 f 

A,:..__.._ A 
-- - ---i--. 

105 5/8 

® 

f 
17 1 /16 

~ -i- j_ 
3/4 

®GAC TANK ASSEMBLY 

' 

3 

4 

11 1 /16 

62 69 

17 7/8 

~ --L -;J 
NOTES 

1) VESSEL INTERIOR TO 
BE COATED WITH DUPONT 
25-P EPOXY. 

ITEM 

01 

02 

03 

04 

05 

06 

07 

08 

09 

10 

11 

12 

13 

14 

15 

16 

17 

________________ ..,.... 

O'IY 

2 

2 

4 

8 

8 

2 

2 

2 

8 

4 

2 

2 

4 

8 

2 

2 

2 

BILL OF MATERIALS 

DESRIPTION 

GAC TANK ASSEMBLY 

GAC TANK BODY 48"¢ O.D. x 69" LONG x 1/4 1HK. / HRS 

COMMERCIAL SHEARING NON CODE DISH HEAD TYPE F&D 48"il O.D. x 1 / 4• THK. P /N 6418-970-0007 

4" x 4" x 3/t TH K. x 5Q" LG. ANGLE / HRS 

11 x 11 x 3/4" THK. Pl.ATE / HRS 

J STEEL HALF COUPUNG 

J 90' ELBOW THREADED 

S' APOU O THREADED BRONZE BALL VALVE 

t' FULL COUPLING 

ANGLE '! x t x 1/4" THK. x 43 15/16" LONG / HRS (CUT TO ITT INSIDE DIA. OF TANK) 

t 150# SUP ON FLANGE 

3/ 4" HALF O)UPUNG 

RECTANGLE TUBING 6" x 4• x 3/ff THK. x 37 7 /16" LONG 

GUSSET o x fi x 3/ 4• THK. / HRS 

ROLLED ANGU: RING 1 1/t x 1 1/t x 3/16" THK./HRS 24 1/'o ID, 20 HOLES 7/Hil ON A 26 I/ff' 8.C 

COVER Pl.ATE 27 1/'oil x 1/4 THK. / HRS 20 HOLES 7/16'- ON A 26 1/'o B.C. 
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VALVE SCHEDULE 
VN.VE NO. 1 LEAD NO. 2 LEAD - ' · 

V1 OPEN CLOSED 

V2 OPEN CLOSED 

vs CLOSED OPEN 

V4 CLOSED OPEN _ 
' 

VS CLOSED OPEN 

V6 OPEN CLOSED 

VB OPEN OPEN 

V9 OPEN OPEN 

V10 OPEN OPEN 
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GENERAL NOTES: 
1. BLOWER VAPOR PHASE GAC AND ASSOCIATED . 

AIR PIPING ARE SHOWN AS FUTURE ADDITIONS, IF REQUIRED. 

2. CARBON VESSELS ARE PIPED TO RUN IN ALTERNATE SERIES 
PRIMARY /SECONDARY. 

3. ELECTRICAL CONNECTIONS SHOWN AS DOTTED. 
. 

4. FLOW IS DISPLAYEO AT CONTROL PANEL. 

' 

5. REFER TO SITE PWl FOR LOCATION OF RECOVERY WELL, SUMP 
TREATMENT FACILITY, ANO DISCHARGE PIPING. ' 

6. REFER TO BUILDING PLAN FOR LAYOUT OF EQUAU?ATION TANK, 
BAG FILTERS, AND GAC UNITS. 
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SERIES 500 63mm AND 100mm PRESSURE GAUGES 
Series 530/550 (63mm) Liquid-Filled Gauges 

SPECIFICATIONS 

DIAL SIZE: 63mm (21/2'') 
CASE AND RING: 

FOR STEM MOUNTING-
300 Series stainless steel, solid back case with crimped 
stainless steel ring. BUNA-N multi function plug with 
removable nipple for venting, pressure relief and liquid-fill 
access. (FIGURES 550L &555L) FIG. 559L, CBM may also 
be stem mounted. FIG. 535L has brass case and ring. 

FOR FRONT FLANGE PANEL MOUNTING-
Same construction as above except unit incorporates 
stainless steel front flange (3 hole DIN) for flush panel 
mounting. (FIGURES 551 L & 556L). 

FOR U-CLAMP PANEL MOUNTING-
Same construction as stem mount except unit incorporates 
stainless steel U-clamp. Accessory U-clamp kit available for 
panel mounting FIG. 559L (CBM) gauge (FIGURES 552L & 
557L). 

WINDOW: Polycarbonate, sealed to case with BUNA-N gasket 
and secured with permanent "crimped" ring. 

DIAL: White-painted aluminum. 

MODEL SELECTION CHART 

U.S. Gauge Series 500 liquid-filled gauges are designed 
to resist pulsation, shock, vibration, weather and most 
corrosive atmospheres. These gauges are ideally suited 
to a broad range of plant, process, hydraulic and fluid 
power applications. 

U.S. Gauge Series 530 liquid-filled pressure gauges 
incorporate a brass case, phosphor-J:>ronze or 
beryllium-copper bourdon tube, and lower connect 
brass socket for stem mounting. 

Series 550 liquid-filled gauges feature a stainless 
steel case and a wide choice of bourdon tube and con
nection materials to meet specific requirements. A 
variety of case configurations also provide mounting 
versatility; LM-low connect for stem mounting; CBM
center back connect for stem or U-clamp panel moun
ting; LBM- low back connect for front-flange or U
clamp panel mounting. 

Series 530/550 pressure gauges also feature a unique 
multi-function plug which serves as a vent, pressure 
relief, and liquid-fill access. Socket connections are 
sealed to the case with a BUNA-N gasket. 

Series 530/550 pressure gauges are also available dry 
(unfilled) from stock, through local U.S. Gauge 
Distributors. 

POINTER: Black coated aluminum. 
MOVEMENT: Brass (except FIG. 550L, 551 L, 552L use 

Glasstur with stainless steel link and link rivets). 
BOURDON TUBE: Phosphor bronze, beryllium copper or 316 

stainless steel (see model selection chart). 
SOCKET CONNECTION: Stainless steel or brass (see model 

selection chart). 
RESTRICTOR: Push type. 
RANGE: 30" -0 Hg. Vac.(ccw rotation with increased vacuum) 

COMPOUND-30" Hg VAC-0-15, 30, 60, 100, 150 psi 
GAUGE-0-15, 30, 60, 100, 160, 200, 300, 400, 600, 
1000, 1500, 2000, 3000, 4000, 5000, 6000, 10000 psi. 

ACCURACY: ±3-2-3% of span . 
SEALS: BUNA-N 
LIQUID FILL: Standard liquid fill is glycerin, but silicone and 

mineral oils are available. Dry gauges are available as 
off-the-shelf stock through local distributors. 

AGURE NUMBER MOUNTING -~•ii 1 ilb, 1 • 1iM■lllmllll llOURDON"TUBE RING 

535L I Stem ¼" NPT LM Brass I Phosphor Bronze· I Brass Crimped Brass 
I 

SS0L I Stem V,"NPTLM 316 SST 316 SST I Stainless Steel Crimped SST 

555L ! Stem •;," NPT LM Brass Phosphor Bronze· Stainless Steel Crimped SST 

559L I Stemt V," NPT CBM Brass Phosphor Bronze· Stainless Steel Crimped SST 

551L I Front Flange Panel ¼" NPT LBM 316 SST 316 SST Stainless Steel Crimped SST 

552L I U-Clamp Panel ¼" NPT LBM 316 SST 316 SST Stainless Steel Crimped SST 

556L i Front Flange Panel V," NPT LBM I Brass Phosphor Bronze· I Stainless Steel I Crimped SST 

557L I LI-Clamp Panel V," NPT LBM Brass I Phosphor Bronze• Stainless Steel I Crimped SST 

t559 can be panel mounted using accessory U-clamp kit. "Bourdon tube is beryllium copper in vacuum. 0•15 psi. 0-15.00 psi and 0-5000 psi thru 0-10.000 psi ranges. 
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Date: 10-02-95 Time: 08:54:31 Filename: ACCURATE 

(
-~fCURATE DIE CAST GROUND WATER CLEAN UP PROJECT 

1: Personal Computer Software Ladder Diagram 
} 

R1.1r1g: 001 

RW-1 RW-1 SYSTM 
ON SW DNLVL FAIL 

Page 

RW-1 
STRTR 

002 001 015 012 
+--] [---] [---]\[----------------------------------------------------( )-----
! 

R1.mg: 002 

SUMP SUMP SYSTM 
ON SW ONLVL FAIL 

SUMP 
STRTR 

004 003 015 013 
+--] [---] [---]\[----------------------------------------------------( )----+ 
I 

R1.mg: 003 
1'2....__; ,z_ 

BDRCK BDRCK SYSTM -BDRCK-
ON SW ONLVL FAIL STRTR 

102 103 015 113 
+--J c---J c---J\c------------------------------------------------~---< >----+ 
I 

I R1.1r1g: 004 

()rRANS EQTNK EQTNK SYSTM TRANS 
l AUTO LOW HIGH FAIL STRTR 
I 007 005 006 015 014 
+--J [---] [-+-] [-+-]\[----------------------------------------------( )----~ 
I I I 

I TRANSi 
ISTRTRI 
I 014 I 
+-] [-+ 

R•.mg: 005 

I EQTNK RESET SYSTM 
I HI-HI SWTCH FAIL 
I 008 101 015 
++-~ +-J \ [---------------------------------------------------------- ( ) --·--+ 
I I I I 
I IFLSMP I 
I IHIGH I 
11 009 I 
I +-":i"I;-+ 
I I I 
I I TRANS I 
I IHIPRSI 
I I 010 I 

( t]\[-+ 
\_____,, I 

I I SYSTM I 
I IFAIL I 
I I 015 I 
l+-J [-+ 



Date: 10-02-95 Time: 08:54:31 Filename: ACCURATE 

(
QCCURATE DIE CAST GROUND WATER CLEAN UP PROJECT 
): Personal Computer Software Ladder Diagram Page 2 

R1.1r-1g: 006 

I EQTNK RESET EQTNK 
I HI-HI SWTCH HILVL 
I 008 101 016 
++-~-+-] \ [----------------------------------------------------------- ( ) ----+· 
I I I 
I I EQTNK I 
I I HILVL I 
I I 016 I 
I +-J C·-+ 
I 

I Rurrg: 007 
I 

FLSMP RESET 
HIGH SWTCH 

FLSMP 
HIALM 

I 009 101 1 14 : 
++ r--s.--+-] \ c---------------------------------------------------------- < _) --- - ---
1 I I 
I I FLSMP I 
I I HIAU1 I 
I I 114 I 

( )-] [-+ 

T Rur,g: 008 
I 
I TRANS RESET TRNHI 
I HIPRS SWTCH PRSAL 
I 010 101 112 
++-]\[-+-]\[----------------------------------------------------------( )----+ 
I I I 
I I TRNHI I 
I I PRSAL I 
I I 112 I 
l+-J C-+ 
I 

+--------------------- End of Ladder --- Words used= 00053 -------------------+ 

() 



Date: 10-02-95 Time: 08:54:31 Filename~ ACCURATE 

(
~C.CURATE DIE CAST GROUND WATER CLEAN UP PROJECT 
)s Personal Computer Software Cross Reference Paqe 

INPUT 

Address! Element I Rung Number(s) I Instruction Comment 
-------+---------+---------------------+-------------------------- -------------

001 -J C- 001 RW-1 ONLVL: RECOVERY WELL LEVEL 
PERMISSIVE 

002 -J C- 001 RW-1 ON SW: RECOVERY WELL SELECTOR 
SWITCH ON 

003 -] [- 002 SUMP ONLVL: SUMP PUMP LEVEL PERMISIVE 

004 -] [-. 002 SUMP ON SW: SUMP PUMP SELECTOR SWITCH 
ON 

005 -] [- 004 EQTNI-'~ LOW EQUALIZATION TANK LOL-J 
LE\.!EL ULTRASONIC SWITCH 

006 -] [- 004 EQTNI-( HIGH . EQUALIZATION TANK HIGH . 
LEVEL ULTRASONIC SWITCH 

007 -] [- 004 TRANS AUTO : TRANSFER PUMP SELECTOR 
SWITCH IN AUTOMATIC 

008 -] [- 005, 006 EQTNK HI-HI: EQUALIZATION TANI-'~ HIGH 
Hir3H LEVEL ULTRASONIC SWITCH 

009 -] [- 005, 007 I FLSMP HIGH : FLOOR SUMP PUMP HIGH LE')E:_ 
I SHUT DOWN (SWITCH) 

010 -]\[- 005, 008 TRANS HIPRS: TRANSFER PUMP OUTLET HIGH 

() PRESSURE ALARM <PRESSURE SWITCH) 
101 -]\[- 005, 006, 007, 008 RESET SWTCH: SYSTEM ALARM RESET SWITCH 
102 -] [- 003 BDRCK ON SW: BEDROCI✓- WELL SELECTOl~ 

SWITCH ON 
103 -] [- 003 BDRCK ONLVL: BEDROCK WELL LEVEL 

PERMISSIVE 

l) 



Date: 10-02-95 Time: 08:54:31 Filename: ACCURATE 
q~CURATE DIE CAST GROUND WATER CLEAN UP PROJECT 

( JC Pers,:,r,al Cecmp1.1ter S,:,ftware Crc:,ss Referer,ce Page -~-

OUTPUT 

Address! Element I R1.1ng N1.1mber(s) Instr1.1ctiecn Comment 
-------+---------+-. -------------------+----------------------------------------

012 -( )- 001 RW-1 STRTR: RECOVER'f WELL PUMP STARTC::F 
013 -( )- 002 SUMP STRTR: SUMP PUMP MOTOR STARTER 
014 -] [- 004 TRANS STRTR: TRANSFER PUMP MOTOR 

STARTER 
014 -( )- 004 TRANS STRTR: TRANSFER PUMP MOTOR 

STARTEI~ 
015 -] [- 005 SYSTM FAIL . SYSTEM FAILURE LIGHT AND . 

RELAY ( 1-CR) 
015 -]\[- 001, 002, 003, 004 SYSTM FAIL : SYSTEM FAILURE LIGHT AND 

RELAY ( 1-CR) 
015 -( )- 005 SYSTM FAIL . SYSTEM FAILURE LiqHT AND . 

RELAY < 1-CR) 
016 -] [- (1(16 EQTNK HILVL: EQUALIZATION TANK HIGH 

LEVEL ALARM I_IGHT 
(i16 -( )- 005 C:QTNt< HILVL: EQUAL I z1:;T I ON TANI-'~ HI.GH 

LEVEL 1'.:!LARM LIGHT 
112 -] [- 008 TRNHI PRSAL: TRANSFER PUMP OUTPUT HI Gi--

PRESSURE ALARM LIGHT 
112 -( )- 008 TRNHI PRSAL: TRANSFER PUMP OUTPUT HIGH 

( \ PRESSURE ALARM LIGHT 
) 113 -( )- 003 BDRCK STRTR: BEDROC~< WELL PUMP MOTOR 

STARTER 
114 -] [- 007 FLSMP HIALM: FLOOR SUMP PUMP HIGH LEVEL 

ALARM LIGHT 
114 -( )- 007 FLSMP HIALM: FLOOR SUMP PUMP HIGH LEVEL 

ALARM LIGHT 

() 
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APPENDIX A 

INSPECTION/MAINTENANCE REPORT FORM 



() 

Date: 

Former Accurate Die Casting Facility 
Fayetteville, New York 

INSPECTION/MAINTENANCE REPORT FORM 

----------------
Name:(print) ____________ _ 

Work performed: __________________________ _ 

Date when inspection/maintenance last performed: ______________ _ 

Remarks/Comments: 

Signature: -----------------------

U sc:2488396\5\11 



APPENDIXB 

DAILY OPERATIONS LOG SHEET 
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Former Accurate Die Casting Facility 
Fayetteville, New York 

DAILY OPERATIONS LOG SHEET 

Date: -----------
Name (print): _________ _ 

Time: AM/PM ----
Signature: ___________ _ 

Date/Time of previous report: _____ / ___ _ 

Hours past since last report: __________ hours (I) 

Flow meter reading (while transfer pump is operating):. _____ =g.p.m. 

Current/Previous Totalizer Readings: Volume ofWater Collected Since Last Report: 
Sump: ___ / ___ gallons Sump: gallons 
RW-1: / gallons RW-1: gallons 
RW-2: / gallons RW-2: gallons 
Outlet: / gallons Outlet: gallons, (2) 

Calculated 24-hour volume estimate ((2)/(l)x24 hours): -----'-"gallons 

pH: ____ _ 

East bag filter pressure gauge reading (while transfer pump is operating): ___ _.ps1 

West bag filter pressure gauge reading (while transfer pump is operating): ___ __.ps1 

Lead GAC unit (circle one): GAC#l/GAC#2 

GAC# I inlet/outlet pressure gauge reading: ___ ----'/ ___ _.ps1 

GAC#2 inlet/outlet pressure gauge reading: ___ ----'/ ___ _.ps1 

Remarks/Comments: --------------'--------------

sc:2488396\5\10 
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Date: 

Former Accurate Die Casting Facility 
Fayetteville, New York 

SAMPLING AND ANALYSIS CHECKLIST 

---------------

Name(print): ____________ _ Signature: _____________ _ 

Check when Required Effluent Sample Results 
completed Measurement Parameter Type (include units) 

(if applicable) Frequency 

Weekly Total Suspended 3-hr comp. 
Solids 

Weekly Total Dissolved 3-hr comp 
Solids 

2 /month Metals 3-hr comp 
(twelve) 

2/month voes Grab 

Monthly CBOD5 3-hrcomp 

Monthly TKN 3-hr comp 

Monthly TOD Calculated 

Monthly Dissolved Grab 
Oxygen 

I:\dwyerjt\acc _ die\checklis.wp 
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New York State Department of Environmental Conservation 
50 Wolf ·Road, Albany, New York 12233-7010 

November 21, 1997 

Mr. David S. Towers, P.E. · 
Project Associate 
O'Brien and Gere Engineers Inc. 
5000 Brittonfield Parkway 
P.O. Box 4873 
Syracuse, NY 13221 

Dear Mr. Towers:· 

i: 

. . . 

..... 
JolmP.cahill 
Commissioner 

RE: Accu~te Di_e Casting Site, SPDFS Permit,.Site ID# 7-34-052 

As requested in your letter dated August 29, 1997, the Department has reviewed the July 
and September 1997 monitoring data submitted along with-the monthly report. The data indicates 
that the discharge does not have a significant impact on the Bishop Brook. Therefore, page 2 of 
the SPDES permit has been revised to indicate that the. TDS stream sampling is no longer 
required. A revised page 2 of the discharge authorization is enclosed for your reference. 

If you need additional information or have any questions please contact me at (518) 457-
0315. 

. . 

enclosure 

cc: H. Hamel, NYSDOH, Syracuse 

Sincerely, 

Vivek Nattanmai, P .E. 
Project Manager 
Bureau of Western Remedial Action 
Div. of Environmental Remediation 
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I ... ~ .. --·- ... 
·, 

(Modified November 18, 1997) 

Special Conditions: 

(. 
· · DER No.: #734052 

Part1,Page...1_ of __,2 __ _ 

Authorization is valid only for the period noted above but may be renewed·if appropriate. A request.for renewal 
must be received 6 months prior to the expiration date to allow for a review of monitoring data and reassessment 
of monitoring requirements. 

Only site generated wastewater: is authorized for treatment and discharge. 

Discharge is not authorized until such time as an engineering report, plans and specifications are submitted detailing 
the proposed method of treatment and approval is granted by the Departme~t. · · 

*TOD = 1.5 x CBOD5 + 4.5 x TKN. 

C) 

u 
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New York State Departm~-· of Environmental Conservation 
r 

... 

.~-50 Wolf Road, Albany, New York 12233-7010 . 

January 31, 1997 

Mr. David S. Towers, P.E. 
Senior Project Engineer . 
0 'Brien and Gere Engineers Inc. 
5000 Brittonfield Parkway 
P.O. Box 4873 
Syracuse, NY 13221 

Dear Mr. Towers:. 

---~ 
Jolm P. cabill 

Acting Commissioner 

RE: Accurate Die Casting Site, SPDF.S Permit, Site ID # 7-34-052 
. . 

As requested in your letter dated December 2, 1996, the Department has evaluated the 
monitoring details submitted by you. Based on this evaluation,· the Department has eliminated the 
Total Dissolved Solids (TDS) limit established by the SPDES Fact Sheet (# 734052) for the above 
site. Per the modified SPDES Fac.t Sheet (enclosed), TDS shall only be monitored. Additionally, 

· seasonal stream sampling is now required as specified on page 2 of the modified SPDES Fact 
Sheet~ . 

If you ~eed additional information or have any questions please contact me at (518) 457-
0315. 

enclosure 

·. Sincerely, 

~~ -Vivek Nattanmai, P .E. 
Project Manager 
Bureau of Western Remedial Action 
Div. of Environmental Remediation 

U cc: H. Hrunel, NYSDOH, Syracuse 
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astewater Discharge Fact Shet·---· 

Prepared by: Shayne Mitchell 
( ) Date: 1/27/97 

Company: Accurate Die Casting DER No. : .... Z~3..w40_5,_2 __ _ 

Location: · Onondaga County. Fayetteville Industrial Code No. : ____ 9.w..51_1 __ 
Industrial Segment: _ __...NA_._ _________ _ 40CFR Part No.: __.:N .. A ____ _ 
Type of Processing & Production Rate· 
Site Remediation. 

Basis for Technology Effluent Limitations; 
Best Professional Judgement (BPJ) 

PARAMETER 

1

10ut fa 11 No . : _JlQl 
Flow 

• BASIS FOR CONDITION* __.R .... e .... m....,ed....,i..,.a_._1 _______ Discharge: Nominal Flow: 0,15 MGP 

1pH . . 
jTSS 
\TDS 
1
CBOD 
1TKN 
1TOD 
DO 
1Aluminum 
I • 'Mti--.ony 
I i ', 
Fhrt~_;J. um 
1
Cobalt 
1
Copper 
~Iron 
1
Lead 
Mercury 
~ickel 
~ilver 
)/anadium 
·Zinc 1,... 
:-,;is-1, 2-DCE 
Jrrans-1, 2-DCE 
~ethylene Chloride 
Ir , l , 2 , 2 _ PCA 

,?CE 
:roluene 
,rCE 
I 

~cetone 
2-Hexanone . 
1

1-Methyl-2-Pent~~one 

BPJ 
WQ 
BPJ 
Monitor 
Monitor 
Monitor 
WQ 
WQ 
WQ 
BPJ 
BPJ 
WQ 
BPJ 
WQ 
WQ 
WO/Detection Limit 
BPJ 
BPJ 
WQ 
WQ 
BPJ 
BP:J 
BPJ 
BPJ 

WQ 
BPJ 
BPJ 
BPJ 
BPJ 
BPJ 

!' NYS (Jer Quality Regulations (for surface water) are implemented by ~pplying the Total M.aximum Daily Load (TMDL) process (ref.: S~ction 303(d) 
~ the Clean Water Act: 40CFR ·Part 130 and USEPA Guidance for Water Quality- Based Decisions; The JMOL Pmcess) ta watersheds, drainage basins 
1r waterbody segments on a pollutant specific basis. The analysis determines if there is a "reasonable potent1a1• that the discharge of a pollutant will result 
/I exceed a nee-ct ambient water quality standards. The TMCL is used to establish waste load allocations for point sources and load allocations for non point · 
)ources of the pollutant For point sources, the waste load allocations are translated ta Water Quality Based Effluent Limits (WQBELs). OTHER 
tEFERE_NCES: For effluent conditions based on BPT, BCT, BAT OR New Source requirements, see Code of Federal Regulations (40CFR) at the Part 
:,umber listed above. For BPJ determinations see 40CFR Part 125.3.d. For disdlarges to groundwater, see NYS regulations 6NYCRR, Chapter 1 O, Part 
[03.6. 
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9~-2c:.2a (1/89) ·. DER No.: #734052 

.• . 
. Page_-...,1_ of 2 

A CC URA TE DIE CASTING SITE, ONONDAGA COUNlY. 
EFFLUENT UMITATIONS ANO MONITORING REQUIREMENTS 

oC,~g the period b~ginning December 1. 1993 (Modified· February 1. 19971 

and lasting until December 1 1998 

the discharges from the facility shall be limited and monitored by the discharger specified below: 

Minimum 
Monitoring Requirements 

Outfall Number & Discharge limitations Measurement Sample 
Effluent Parameter Daily Avg~. Daily Max. Units Frequency Type 

Remedial Discharge to Bishop Brook (0-66-11-P26-37-6-2-4}, Class C <TS) 

Flow Monitor 150,000 GPO Continuous ·Meter 
pfi (6.5-8.5) SU 2/week Grab 
Solids, Total Suspended Monitor 20 mg/I Weekly 3-hr. comp. 
Solids, Total Dissolved Monitor Monitor ,ng/1 Weekly 3-hr. comp. 
CB0O5 Monitor Monitor mg/I Monthly 3-hr. comp. 
TKN Monitor Monitor mg/I Monthly 3-hr. comp. 
Too• ·. Monitor 15 mg/I Monthly Calculated 
Dissolved Oxygen Monitor 7 min. mg/I Monthly Grab 

Al()um, Dissolved Monitor 200 1,19/I 21manth 3-hr. comp. 
Antimony, Total Monitor 100 1,19/I 21month 3 hr. comp. 
Chromium, Total . Monitor 500 1,19/I 21month 3-hr. comp. 
Cobalt, Total Monitor 10 . 1,19/1 21manth 3-hr. comp. 
Copper, Total ·. Monitor 100 1,19/I 21month 3-hr. comp. 
Iron, Total -Monitor 300 1,19/I 21manth 3-hr. comp. 
Lead, Total Monitor 20 1,19/1 21month 3-hr. comp. 
Mercury, Total Monitor 0.8 1,19/I 21month ·. 3-hr. comp. 
Nickel, Total Monitor 200 1,19/1 21manth 3-hr. comp. 
Silver, Total Monitor 100 1,19/1 .21manth 3-hr. comp. 
Vanadium, Total Monitor 30 1,19/I 21month 3-hr. comp. 
Zinc, Total Monitor 300 1,19/1 21month 3-hr. comp. 

Cis-1,2-Oichloroethylene Monitor 10 1,19/1 21manth Grab 
Trans-1,2-Oichloroethylene Monitor 10 µg/1 21month ·. Grab 

. Methylene Chloride Monitor 50 1,19/I 21month Grab 
1, 1,2,2-Tetrachloroethane Monitor 30 l,lg/1 ·_21month · Grab 
Tetrachloroethylene Monitor 20 µg/1 21month Grab 
Toluene Monitor 20 1,19/1 21month Grab 
Trichloroethylene Monitor 10 1,19/1 21month Grab 
Acetone Monitor 1.000 1,19/1 21month Grab 
2-Hexa·none Monitor 1000 µg/1 2/month Grab 
4-Methyl-2-Pentanone Monitor. 1000 1,19/1 21month GraQ 

() 
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Special Conditions: 

• • V ',, -,_ •·,' ._ • .., • • .•.·• \ • • 
·, ,, .• _ ...... 

. DER No.: !,734052 

Page ..2.... of _a_ 

AuttC .1ation is valid ~nly for the period noted above but may be renewed if appropriate. A request for ·renewal must be 
received 6 months prior to the expiration date to allow for a review of monitoring data and reassessment of monitoring 
requirements. 

Only site generated wastewater is authorized for treatment and discharge. 

Discharge is not authorized until such time as an engineering report, plans and speciffcations are submitted detailing the 
proposed method of treatment and approval is granted by the Department 

---roe = 1.s x caoo, + 4.5 x TKN. 

Bishop Brook Sampling - Each year, Bishop Brook must be sampled for TDS during the months of July, August and 
September. Weekly 3 hour composite samples shall be collected immediately upstream of the discharge and at the first 
downstream location where complete mixing of effluent has occurred. The distance between the discharge an·d the 
downstream location shall be noted on the monitoring report Stream sampling shall be coordinated with effluent sampling 
in order to accurately represent the discharges impact on. the stream. Based on the data collected the Department may 
require additional studies and/or modify discharge requirements in the fu~re. 
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RECOMMENDED SPARE PARTS LIST 
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Recommended spare parts list 

Draft: May 6, 1996 
ACCO&M 

• Circular charts 

• Filter bags 

• Flow meters 

• Pressure gauges 

• Rupture disks 

O'Brien & Gere Engineers, Inc. 
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