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1 .  I n t r o d u c t i o n

1.1 General

This manual has been prepared to assist the General Electric Company (G E) in the operation and maintenance 
(O & M ) o f the Surface Water Interim Action Enhancement at the former Powerex, Inc. (Powerex) facility (the 
site) in Auburn, New  York. The system has been designed to remove volatile organic compounds (VOCs), 
primarily trichloroethylene (TCE) and cis-l,2-dichloroethylene (cis-l,2-DCE), from the surface water in the site 
storm sewer system.

1.2 Background Information

1.2.1 Site Background

The site consists o f 55.4 acres o f land located on the boundary o f the Town of Aurelius and the City o f Auburn 
in Cayuga County, New York. G E  purchased the property, formerly farmland, in 1951 and constructed a 
manufacturing plant where a variety o f electric components, including radar equipment, printed circuit boards 
for high-fidelity equipment, and high-voltage semi-conductors were manufactured. The site was acquired by 
Powerex in January 1986. Powerex continued to manufacture high-voltage semi-conductors until M ay  1990, 
when the plant was closed. In November 1990, G E  purchased the site back from Powerex, largely to facilitate 
remedial activities. The plant remains inactive today.

Past waste solvent handling practices at the site included the disposal o f waste solvents into one, possibly two, 
unlined evaporation pits: the North Evaporation Pit and the purported West Evaporation Pit. A n  unknown 
quantity o f solvents was reportedly disposed of in the purported West Evaporation Pit located in the field just 
west o f the plant building. Acetone may have been used to ignite fires in this pit to bum  off ponded liquids. 
The practice of burning was apparently discontinued and the purported West Evaporation Pit abandoned in 1962 
by bulldozing. However, although V O C s  have been detected in overburden soils and groundwater in the field 
west o f the plant building, the exact location, dimensions, and history o f the purported West Evaporation Pit 
remain unknown. Aerial photographs clearly indicate that an evaporation pit was not present in this field in July 
1954. Additionally, there is no visible expression of a former evaporation pit in aerial photographs taken in June 
1963, and analysis o f samples from a series o f 49 test pits installed in November 1989 failed to indicate any 
signs o f the purported West Evaporation Pit.

The North Evaporation Pit is located north of the northwestern comer of the plant building. Reports indicate 
that use of this pit began in 1962 or 1963, after the purported West Evaporation Pit was abandoned. During its 
use, the North Evaporation Pit received an unknown quantity o f waste solvents which were gravity-fed to the pit 
through pipes from the Dm m  Storage Building located on the north side o f the plant building. Use of the North 
Evaporation Pit was reportedly discontinued when the underground Waste Solvent Tank was installed in 1966 
or 1967.

The Waste Solvent Tank is a 21,000-gallon, underground concrete tank located just outside the northwestern 
comer o f the plant building. Waste solvents were periodically removed from the tank and transported off-site 
for reclamation or disposal. Powerex discontinued use of the Waste Solvent Tank in August 1988 and closed
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the tank in December 1988 in accordance with a closure plan approved by the New  Y o rk  State Department of 
Environmental Conservation (N Y SD EC ).

Waste solvents were also stored in two small underground tanks located along the eastern side of the plant 
building. These two Laboratory Waste Solvent Tanks, which were apparently installed in 1960, were reportedly 
used to collect waste solvents that were gravity-fed via underground piping from the Engineering Laboratory 
located just inside the eastern wall o f the plant building. Periodically, the contents o f these tanks were 
reportedly pumped into 55-gallon drums, which were subsequently taken to the Drum  Storage Building and 
emptied into the drain leading to the North Evaporation Pit. Use of the two tanks was reportedly discontinued in 
1966 or 1967 when the Waste Solvent Tank and the drain lines that connected it to the Engineering Laboratory 
were installed. The two Laboratory Waste Solvent Tanks were removed in February 1994 as part o f an Interim 
Remedial Measure ( IR M ) performed under the Order on Consent executed with the N Y S D E C  for the Remedial 
Investigation/Feasibility Study (RI/FS).

1.2.2 Previous Investigations

Systematic investigations o f subsurface environmental conditions at the site began in December 1985, when a 
Phase I  Investigation was initiated to evaluate the vertical extent o f contaminants in overburden soils at the 
North Evaporation Pit. This investigation was conducted by Duim  Geoscience Corporation (Duim) and is 
documented in a report dated February 1986.

In November 1986, Dunn proceeded with the Phase I I  Investigation to obtain a general understanding of 
hydrogeologic conditions and to make a preliminary assessment of the nature and extent o f chemical 
constituents, primarily VO Cs, in groundwater in the vicinity o f the North Evaporation Pit. The Phase I I  
Investigation is detailed in a report dated July 1987.

Based on the information obtained during the Phase I  and I I  Investigations, the site was formally added to the 
N Y S D E C 's  Registry o f Inactive Hazardous Waste Disposal Sites (Site Code 7-06-006) in October 1987. The 
site was designated Class 2, which requires that a remedial program be developed, including performance of a 
RI/FS.

Dunn initiated the Phase I I I  Investigation in August 1987 to obtain a more thorough understanding of 
hydrogeologic conditions, further define the extent of V O C s  in groundwater, and determine if  V O C s  were 
present in surface water at the site. The results o f the Phase I I I  Investigation are presented in a M a y  1988 report 
and indicated that V O C s  were present in the drainage ditch located in the northwestern comer of the site and 
also in the storm sewer which passes through the field west of the plant building.

Dunn began the fourth and final phase of voluntary investigation in August 1988. Although the purpose of this 
Phase r v  Investigation was to better define the three-dimensional extent o f V O C s  within the bedrock 
groundwater, a considerable amount of information was also collected for both surface water and overburden 
soils. The Phase IV  Investigation is detailed in a September 1991 report prepared by Duim.

1.2.3 Remedial Investigation/Feasibility Study

A n  Order on Consent (Index No. A7-0286-92-08) was executed between G E  and the N Y S D E C  on March 31, 
1993. This order requires that G E  perform a RI/FS for the site, and a R I/FS W ork  Plan was approved by 
N Y S D E C  and incorporated into the order. The RI/FS is currently in progress. The Order on Consent also
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allows G E  to propose IR M s  for the N Y S D E C 's  consideration. W ith N Y S D E C ’s approval, G E  has completed 
three such IR M s  to date.

G E  retained Dunn Engineering Company to perform the RI. To date, all o f the non-contingent tasks of the R I 
have been completed. These tasks include performing a step-rate pumping test on a large-diameter well 
installed in the shallow bedrock less than 50 feet downgradient o f the North Evaporation Pit. In addition, some 
o f the contingent tasks o f the R I  have been triggered and have also been completed, including the permanent 
abandonment of selected wells, and the subsequent resampling o f certain deep bedrock wells and their 
associated shallow bedrock wells.

Based on data developed from the site investigations performed to date, the site consists o f three principal 
hydrostratigraphic units: overburden, shallow bedrock, and deep bedrock. The overburden unit consists o f 
approximately 10 to 22 feet (15 feet average) o f relatively fine-grained, glacially-derived, unconsolidated 
deposits. The water table fluctuates up to 10 feet seasonally, but during much o f the year is near ground surface.

The shallow bedrock hydrostratigraphic unit consists o f limestones o f the Onondaga and underlying Manlius 
Formations, both of Devonian age. The combined thickness o f these formations at the site is approximately 45 
feet. The potentiometric surface in the shallow bedrock also fluctuates up to 10 feet seasonally, but is within a 
few feet of ground surface during the wet seasons (i.e., late fall through spring). The shallow bedrock is 
strongly anisotropic in vertical section, with a horizontal hydraulic conductivity approximately 250 to 500 times 
the vertical conductivity. The vertical hydraulic gradient is generally downward from the overburden to the 
shallow bedrock unit, and is downward within the shallow bedrock to the deep bedrock unit.

The deep bedrock unit consists o f dolomites of the Rondout, Cobleskill, and Bertie Formations, which are of 
Silurian age. The deep bedrock unit is generally less fractured and less permeable than the limestones of the 
shallow bedrock unit. Additional work is currently planned during the R I  to develop a better understanding of 
groundwater conditions in the deep bedrock unit.

A s  part o f the RI, a Biodegradation Study has been completed by Beak Consultants, Ltd. (Beak), as detailed in 
an April 1995 report. In  summary. Beak conducted a study on the biodegradation o f T C E  and other V O C s  in 
the groundwater in the three hydrostratigraphic units identified at the site. The objectives of the study were to 
determine if  biodegradation is occurring and proceeding to convert V O C s  to innocuous end products, to evaluate 
the nature o f the biological processes, and to assess what role biodegradation could play in the overall remedial 
program. The information presented in the Biodegradation Study Report indicates that several biological 
processes are working symbiotically to degrade T C E  in the overburden and shallow bedrock units.

W ith respect to surface water conditions at the site prior to implementation of the Surface Water Interim Action, 
it appeared that overburden groundwater had discharged to storm sewer drains and the on-site drainage ditch 
flowing northwest from the plant building during wet portions o f the year. Because overburden groundwater in 
certain areas o f the site contains VO C s, contaminants had previously been detected in surface water in and 
downstream of those areas. TCE, cis-l,2-DCE, vinyl chloride (VC), and chloroform had been detected in 
surface water in the storm sewer drains located in the northeast comer o f the West Parking Area and the field 
west of the plant building. Additionally, flow from the storm sewer drain which ran along the back of the 1962 
Building Addition adjacent to the Waste Solvent Tank area appeared to contain tetrachloroethylene (PCE), 
1,1,1-trichloroethane (TCA), and xylenes in addition to T C E  and cis-l,2-DCE. TCE , c is-l,2-DCE, and P C E  had 
also been detected in the drainage ditch running behind the plant building.
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G E  has retained O 'Brien &  Gere Engineers, Inc. (O ’Brien &  Gere) to perform the FS, and the development of 
remedial alternatives has been initiated. However, the remainder o f the F S  cannot be performed until the R I has 
been completed.

1.2.4 Interim Remedial Measures

Prior to construction of the Surface Water Interim Action, two IR M s  had been completed at the site. Under the 
observation of Dunn Engineering Company, O B G  Technical Services, Inc. (O B G  Tech) excavated and removed 
the two Laboratory Waste Solvent Tanks and their contents in February 1994. This IR M  was performed under 
the Order on Consent pursuant to the NYSDEC-approved  Laboratory Waste Solvent Tanks IR M  W ork Plan 
dated September 1993. Soil from the base and walls of the excavations was sampled in accordance with the 
work plan, and V O C s  were detected. The excavations were subsequently backfilled and the contingent 
investigative activities identified in the work plan were performed to determine the extent of V O C s  in the 
vicinity o f the two tanks. These investigative activities included soil borings radiating outward from the two 
tanks and the installation of overburden and shallow bedrock monitoring wells. The resulting data are to be 
incorporated into the RI, and these source areas are to be addressed in the F S  for the site.

The second IR M  involved the installation of additional fencing and gates at the site. This Access Restriction 
IR M  was performed by Atlas Fence, Inc. and was completed in December 1994. Construction observation was 
conducted by O 'Brien &  Gere. This IR M  was also performed under the Order on Consent, in accordance with 
the NYSDEC-approved  Access Restriction IR M  W ork Plan dated July 1994.

1.2.5 Interim Action

To support development and implementation of an Interim Action addressing the surface water and shallow 
bedrock groundwater, Dunn Engineering Company prepared an Interim Remedial Investigation (IR I) Report to 
document the investigative activities which had been performed to date pursuant to the N YSDEC-approved  
RI/FS W ork Plan. The investigative activities conducted pursuant to implementation o f the Laboratory Waste 
Solvent Tanks IR M  W ork  Plan are also described in the IR I  Report, which was submitted to the N Y S D E C  in 
January 1995.

To expedite implementation o f an Interim Action and to further support the associated decision-making, G E  
proposed to conduct certain pre-design investigation activities and also pilot test the use o f dual-phase extraction 
technology at the site. These activities were incorporated into the RI/FS via an addendum to the work plan. The 
pre-design investigation activities included: sampling of sediments in the drainage ditch at the site; a
geotechnical assessment of three existing building foundations for possible reuse during the remedial program; 
and a constant-head pumping test o f the large-diameter well previously installed next to the North Evaporation 
Pit. The pilot testing consisted of three dual-phase extraction tests; one test was performed on the large- 
diameter well previously installed next to the North Evaporation Pit (designated PW-1), and the two other tests 
were performed on large-diameter wells installed next to the Waste Solvent Tank and purported West 
Evaporation Pit (designated as PW -2 and PW-3, respectively).

After completing the pre-design investigation and pilot testing activities, O ’Brien &  Gere performed a Focused 
Feasibility Study (FFS) to evaluate various interim remedial alternatives for surface water and shallow bedrock 
groundwater. A  F F S  Report was submitted to the N Y S D E C  in February 1995. A n  addendum to the F F S  Report 
that evaluated two additional interim remedial alternatives for the shallow bedrock groundwater, both of which
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involve hybridized discharge options, was submitted to the N Y S D E C  in September 1995. The FFS  Report 
Addendum did not impact the recommended interim remedial alternative for the surface water.

In the FFS  Report, a number of remedial alternatives to address the surface water at the site were developed and 
analyzed. Alternative SW 2 was the recommended remedial alternative and included the following major 
activities;

• Removal and off-site disposal o f impacted sediments in the on-site drainage ditch upstream o f the Trap 
Dam;

Slip-lining or grouting portions o f the storm sewer piping to mitigate the infiltration o f impacted overburden 
groundwater;

Installing piping in the on-site drainage ditch to mitigate the infiltration o f impacted overburden 
groundwater;

Removal and off-site disposal o f the abandoned agriculture drainage pipe at the northwestern comer o f the 
site; and

• Comprehensive monitoring program to document effectiveness.

In the FF S  Report and its addendum, a number of remedial alternatives were developed to address the shallow 
bedrock groundwater at the site. Alternative S B G W 4 D  was the recommended remedial alternative and included 
the following activities:

• Extraction of groundwater from the shallow bedrock hydrostratigraphic unit;

• Construction, start-up, and operation of an on-site groundwater treatment system;

• Discharge o f treated groundwater by the combination o f several methods including (a) recharge back to the 
shallow bedrock unit via recharge wells, (b) discharge to the on-site surface water, (c) discharge to the City 
of Auburn’s wastewater treatment plant, and (d) recharge to the ground surface via sprinkle irrigation during 
the growing season; and

• Comprehensive monitoring program to document effectiveness.

Since the recommended Surface Water and Shallow Bedrock Groundwater Interim Actions were not 
interdependent, G E  separated these actions so that the surface water could be addressed on an expedited 
schedule. A  basis o f design report, dated September 7, 1995, was prepared by Blasland, Bouck &  Lee, Inc. 
(B B L )  to present the fundamental design concepts for the Surface Water Interim Action. G E  submitted this 
report to the N Y S D E C  on September 8, 1995, and, so that construction could be substantially completed in 
1995, proposed to complete the construction activities for the Surface Water Interim Action as a third IR M  
under the existing Order on Consent. In a letter dated October 3, 1995, N Y S D E C  approved commencement of 
the work described in the Surface Water Interim Action Basis o f Design Report as a third IR M .

G E  retained Radian Engineering, Inc. (Radian) to perform the design activities associated with the Shallow 
Bedrock Groundwater Interim Action. A  basis o f Design Report, dated October 7, 1996, was prepared to 
present the fundamental design concepts for the Shallow Bedrock Groundwater Interim Action. The first phase
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consisted of the site preparation activities that needed to be completed prior to installing the on-site groundwater 
extraction and treatment system. This phase consisted of the following activities:

• Demolishing and removing the Waste Solvent Tank and the Temporary Plating Solution Storage Tank;

• Renovating a portion of the 1975 Building Addition interior for use as the Primary Treatment Room; and

• Installing a water service to the southwestern comer of the renovated 1975 Building Addition thaf utilized 
existing sections o f water main piping, capping unused sections o f water main piping, and installing new 
sections of water main piping.

Clean Harbors Environmental Services, Inc. was selected by G E  as general contractor to perform the site 
preparation activities. Constmction began in July 1997 and was substantially completed in December 1997. G E  
submitted an Engineering Certification Report, prepared by Radian, to the N Y S D E C  in July 1998.

The second phase o f the construction for the Shallow Bedrock Groundwater Interim Action consisted of 
installing an on-site groundwater extraction and treatment system and was performed in accordance with the 
following design documents:

• Shallow Bedrock Groundwater Interim Action Treatment System Materials and Performance Specifications 
(Radian, December 17, 1997); and

• Shallow Bedrock Groundwater Interim Action Treatment System Contract Drawings (Radian, December 17, 
1997).

B B L  Environmental Services, Inc. (B B L E S )  was selected by G E  as general contractor to implement the second 
phase of constmction. Implementation of this phase o f the Shallow Bedrock Groundwater Interim Action 
consisted of the following major activities:

• Installing a Remote Treatment Building for treatment of groundwater from extraction wells PW -6 and 
PW-7;

• Installing irrigation field piping and sprinkler heads;

• Installing piping, valve boxes, buried conduit, and other buried utilities;

• Installing equipment previously purchased by G E  in the Primary Treatment Room  and the Remote
Treatment Building;

• Installing Primary Treatment Room  system equipment, piping, wiring, and associated instmmentation;

• Installing electrical and instmmentation conduits from the Primary Treatment Room  to the Remote 
Treatment Building;

• Installing natural gas piping from the gas main on West Genesee Street to the Primary Treatment Room;

• Installing telephone service to the Primary Treatment Room;

• Installing treated- and partially-treated water holding tanks; and
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Construction of the second phase of the Shallow Bedrock Groundwater Interim Action began in April 1998 and 
was substantially completed in December 1998. G E  submitted an Engineering Certification Report, prepared by 
B B L , to the N Y S D E C  in M a y  1999. Following receipt o f discharge limitations from the N Y S D E C  and 
completion o f an O & M  Plan, the Shallow Bedrock Groundwater Interim Action System was started up in M ay  
2001.

In addition to the above-described facilities, a total o f seven recovery wells and four injection wells are used in 
the Shallow Bedrock Groundwater Interim Action. Three of the recovery wells (i.e., PW-1, PW-2, and PW-3) 
were installed during previous R I  activities. The other four recovery wells (i.e., PW-4, PW-5, PW-6, and PW -7) 
and the four injection wells (i.e., IW -1, IW-2, IW-3, and IW -4) were installed by O 'Brien &  Gere in December 
1997.

• Installing an asphalt cap over the former W a s t e  Solvent T a n k  area.

1.2.6 Surface Water Interim Action

The Surface Water Interim Action was performed pursuant to the existing Order on Consent in accordance with 
the Surface Water IR M  W ork Plan, which was submitted by G E  to the N Y S D E C  on October 13, 1995 and 
comprised of the following detailed design documents:

• Surface Water Interim Action Construction Plan (BBL, October 10, 1995);

• Surface Water Interim Action Materials and Performance Specifications (B B L , October 10, 1995); and

• Surface Water Interim Action Contract Drawings (BBL, October 10, 1995).

B B L E S  was selected by G E  as general contractor to implement the Surface Water Interim Action, which
consisted of the following:

• Removal and off-site disposal o f approximately 140 cubic yards (i.e., 163 tons) o f impacted sediments from 
the on-site drainage ditch upstream of the Trap Dam;

• Removal and off-site disposal o f 899 linear feet o f the abandoned agricultural drainage pipe from the field 
west o f the plant building;

• Abandonment of nine storm sewer catch basins in the West Parking Area;

• Sliplining of the 24-inch-diameter reinforced concrete pipe (RCP) from manhole M H -1  to the on-site 
drainage ditch with a 22-inch-diameter high density polyethylene (H D P E ) pipe;

• Abandonment or removal o f the existing storm sewer system north and west o f the plant building and
replacement with a water-tight H D P E  storm sewer system;

• Removal and replacement with H D P E  piping o f the storm sewer section near the former Laboratory Waste 
Solvent Tanks;

• Demolition and off-site disposal o f the former O il Storage Building and adjacent concrete trays; and
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• Removal to grade and off-site disposal o f four concrete tank saddles and the northern section of concrete 
diking in the Waste Solvent Tank area.

Construction of the Surface Water Interim Action began in early November 1995 and was substantially 
completed by the end of December 1995. Surface restoration was completed in June 1996. A n  Engineering 
Certification Report, prepared by B B L , was submitted to N Y S D E C  by G E  on February 1, 1996.

1.2.7 . Surface Water Interim Action Enhancement

Sampling conducted following construction of the Surface Water Interim Action indicated the continued 
presence o f VO Cs, primarily T C E  and cis-l,2-DCE, in the storm sewer system at the site. To address the 
continued presence of V O C s  in the site storm sewer system, G E  proposed implementation o f a Surface Water 
Interim Action Enhancement. A  basis o f design report, dated October 30, 1996, was prepared by B B L  to 
present the detailed design for the Surface Water Interim Action Enhancement. G E  submitted this report to the 
N Y S D E C  on November 1, 1996, and, so that construction could be substantially completed in 1996, proposed to 
complete the construction activities as an extension to the IR M  previously approved by the N Y S D E C  under the 
existing Order on Consent. Information regarding the potential air emissions associated with the Surface Water 
Interim Action Enhancement was also submitted to N Y S D E C  on November 1, 1996 for the purpose of 
determining substantive requirements, if  any. The N Y S D E C  provided verbal approval to proceed with the 
proposed enhancement activities on or about December 6, 1996. Construction o f the Surface Water Interim 
Action Enhancement began on December 16, 1996 and was substantially completed and put into operation on 
January 9, 1997. A n  Engineering Certification Report, prepared by B B L ,  was submitted to N Y S D E C  by G E  on 
February 6, 1997.

In February 2001, modifications were made to the Surface Water Interim Action Enhancement. Specifically, 
certain modifications were made to catch basin CB -16  and a water stop was installed across the storm sewer line 
near manhole M H-1. The CB-16 modifications were performed to increase the treatment efficiency of the 
Surface Water Interim Action Enhancement system and were completed on February 5 and 6, 2001. The water 
stop was installed on February 23, 2001 and consists o f concrete flowable fill material placed in an area where 
the pipe trench bedding material was removed from around the sliplined 24-inch-diameter reinforced concrete 
M H -1  discharge pipe. The reinforced concrete pipe around the H D P E  slipline piping at this location was also 
removed before placement o f the flowable fill. A n  amendment to the Engineering Certification Report was 
prepared by B B L  and submitted to N Y S D E C  by G E  on October 10, 2001.

1.2.8 Auxiliary Electrical Generator

To provide a back-up electrical power supply, an auxiliary electrical generator was installed for the Surface 
Water Interim Action Enhancement. In November 1999, a temporary trailer-mounted 36 kilowatt (kw) diesel 
generator was put into service. A t that time, a transfer switch was installed to connect the auxiliary generator to 
the existing electrical system. On June 29, 2000, this unit was replaced with a Spectrum™ Detroit Diesel Model 
20D SEJ  (20 kw) generator. Prior to start-up, a concrete pad was installed for the new generator.
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Following this introductory section, Section 2.0 provides a description o f the Surface Water Interim Action 
Enhancement. Section 3.0 contains a detailed description of all components o f the Surface Water Interim 
Action including a description of the O & M  requirements o f each component. Section 4.0 discusses the 
procedures for energizing and de-energizing electrical power to the Surface Water Interim Action Enhancement.

1.3 Manual Organization
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2. S u r f a c e  W a t e r  I n t e r i m  A c t i o n  E n h a n c e m e n t  

D e s c r i p t i o n _________________________________________________________________ _

2.1 General

The Surface Water Interim Action Enhancement is designed to remove V O C s, primarily T C E  and cis-l,2-DCE, 
from surface water in the storm sewer system at the site. The Surface Water Interim Action Enhancement 
consists of a forced air bubbler system that aerates the water passing through the last storm sewer catch basin, 
catch basin CB-16, prior to discharging into the site drainage ditch. The bubbler system removes V O C s  in the 
water by providing an air supply to create bubbles in the water and thereby greatly increasing the surface area of 
water in the catch basin, which allows V O C s  in the water to transfer to the air. The air containing the V O C s  is 
then discharged out o f the catch basin through a vent stack attached to the catch basin cover. Catch basin CB-16 
has two stormsewer inlet pipes and one discharge pipe. On the eastern side o f the catch basin there is a 16-inch- 
diameter inlet pipe that carries run-off water from the northern end o f the site, including the roof drains o f the 
1962 Building Addition and the Condenser Building. On the southeastern side o f the catch basin there is a 22- 
inch-diameter inlet pipe that carries run-off water from the eastern, western, and southern sides of the site, 
including the roof drains o f the Original Plant Building and the 1975 Building Addition. The southeastern inlet 
pipe to catch basin CB-16 also carries run-off water from catch basins located in the residential area south of 
Genesee Street. On the western side of catch basin CB-16 there is a 30-inch-diameter discharge pipe that 
discharges water to the site drainage ditch.

2.2 Design Conditions

The Surface Water Interim Action Enhancement was designed based on the results o f dry weather and wet 
weather sampling events. The information obtained during these sampling events indicated that V O C s  were 
most concentrated during low flow or dry weather periods and, that as flow increased, the concentrations o f 
V O C s  decreased. Based on these findings, the Surface Water Interim Action Enhancement was designed to 
remove V O C s  at the worst case concentrations encountered during dry weather flow. In-situ aeration was 
selected as the simplest, most reliable, and effective method o f removing the V O C s  present in the surface water 
leaving the site. The objectives of the Surface Water Interim Action Enhancement are to remove V O C s  from 
the surface water to N Y S D E C ’s best available technology economically achievable (B A T ) guidance of 10 
micrograms per liter (pg/1). The influent concentrations for T C E  and c is-l,2 -D C E  used for the basis of design 
was the highest historical sampling results. The flow rate was assumed to be twice that o f the 10 gallons per 
minute (gpm) flow observed during dry weather conditions. A  summary o f the basis o f design is presented 
below:

• Flow  of 20 gpm;

• Influent T C E  concentration o f 80 pg/1;

• Influent c is-l,2 -D C E  concentration of 65 pg//l;

• Effluent T C E  concentration o f 10 pg/1 or less; and

• Effluent c is-l,2 -D C E  concentration o f 10 pg/1 or less.
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The main components o f the bubbler system are a 5 horsepower (HP) pressure blower and four stainless steel 
aerators. The pressure blower is located in an equipment enclosure adjacent to catch basin CB-16. The four 
stainless steel aerators are located within the bottom sump section o f catch basin CB-16. In order to prevent the 
blower discharge air from freezing the water in catch basin CB-16  during cold weather, a thermostatically- 
controlled duct heater within the equipment enclosure heats the blower inlet air to maintain a minimum blower 
discharge air temperature o f 40 degrees Fahrenheit (° F). A  low pressure warning light located on top of the 
electrical enclosure and activated by a pressure switch in the blower discharge piping provides a visual 
indication of bubbler system blower operation problems. The area around catch basin CB -16  and the equipment 
enclosure is encircled with security fencing with one locked entrance gate. The interior o f the equipment 
enclosure and the catch basin CB-16 area can be illuminated by turning on the equipment enclosure interior 
lights and the catch basin CB-16  floodlight. In the event that visits to the equipment enclosure area are required 
during night time, a motion detector spotlight provides automatic illumination o f the entrance gate area.

The Surface Water Interim Action Enhancement is designed to operate continuously without constant 
supervision and maintenance. The location and general layout o f the Surface Water Interim Action 
Enhancement is shown on Sheet 1 of the Surface Water Interim Action Enhancement Record Drawings (record 
drawings) provided in Attachment 1.

2.3 System Design
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3 .  S y s t e m  C o m p o n e n t s ,  O p e r a t i o n ,  a n d  

M a i n t e n a n c e  ___________________________________________________________

3.1 General

This section presents a detailed description of each component of the Surface Water Interim Action 
Enhancement, including a description o f the O & M  of each component. The Surface Water Interim Action 
Enhancement is comprised of the following:

• Incoming electrical service;

• Auxiliary electrical generator;

• A ir  bubbler system components at electrical enclosure; and

• A ir  bubbler system components at catch basin C B -16.

The Surface Water Interim Action Enhancement is designed to operate automatically with minimal supervision 
and maintenance. The general layout and specifications for the Surface Water Interim Action Enhancement are 
shown on the record drawings. Equipment manufacturer’s literature is included in Attachment 2. A  system 
operation log sheet is provided in Attachment 3.

3.2 Incoming Electrical Service

3.2.1 Description

The incoming electrical service was installed to provide power for the Surface Water Interim Action 
Enhancement and for the Shallow Bedrock Groundwater Interim Action. The incoming electrical service is 
powered off an existing New Y o rk  State Electric &  Gas Corporation (N Y S E G )  service on West Genesee Street. 
The incoming electrical service is comprised of the following components:

• Four sections o f 680 linear feet No. 1/0 A A A C  power line cable (three conductor cables and one neutral);

• Two 45-feet-long and one 40-feet-long power poles;

• One electrical metering system (owned by N Y SE G );

• Three 7,200 volt primary, 277 volt secondary, oil-filled, Class A, Type S, 167 kilovolt amperes (K V A )  pole- 
mounted transformers;

• One ground operated, load interrupting isolation switch rated for 600 ampere (amp) at 15 kilovolts;

• On electrical enclosure;
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• One 800 amp rated service entrance circuit breaker enclosure; and

• One 800 amp rated, 600 amp trip service entrance circuit breaker.

3.2.2 Operation and Maintenance

Energizing and de-energizing the incoming electrical services is discussed in detail in Section 4.0. Maintenance 
of the incoming electrical service consists of the following:

• Check the secureness of electrical connections and tighten as needed;

• Clean the surfaces of the 800 amp rated circuit breaker and the surrounding area of any dirt or debris as
needed;

• Inspect the breaker for signs o f damage;

Remove electrical loads and operate the toggle handle to exercise the mechanism and test the mechanical 
operation of the circuit breaker; and

• Replace the circuit breaker if  any sign o f damage is found or the operation o f the circuit breaker is sluggish 
or sticky.

The other components o f the incoming electrical service do not require any routine maintenance.

3.3 Auxiliary Electrical Generator

3.3.1 Description

The auxiliary electrical generator was installed to provide power for the Surface Water Interim Action 
Enhancement in the event o f an interruption of the N YSEC -p rovided  electrical service. During a N Y S E C  
electrical power interruption, the auxiliary electrical generator will automatically start and a transfer switch will 
activate to route power from the auxiliary electrical generator to the Surface Water Interim Action 
Enhancement. When N Y S E C  electrical service is restored, the transfer switch will again activate to route 
N Y S E C  electrical power to the Surface Water Interim Action Enhancement and the auxiliary electrical 
generator will go into an automated shut down mode. The auxiliary electrical generator is comprised of the 
following components:

• One transfer switch located in the west side of the incoming electrical service electrical enclosure near C E  
Power Pole No. 3; and

• One 20 kw  diesel engine powered electrical generator.
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3.3.2 Operation and Maintenance

Maintenance of the auxiliary electrical generator consists o f the following:

• Complete monthly operation and maintenance log sheet, including diesel engine oil and coolant levels;

• Schedule diesel fuel deliveries as needed; and

• Schedule semi-annual contracted multi-point inspections (each February and August).

3.4 Air Bubbler System Components at the Electrical Enclosure

3.4.1 Description

The electrical enclosure is located northwest o f the 1975 Building Addition approximately 10 feet north of the 
incoming electrical service transformer Pole No. 3. The electrical enclosure provides a weatherproof location 
for the incoming electrical service entrance circuit breaker described in Section 3.2 and also for the 100 amp 
rated, 30 amp fused disconnect for the power supply to the equipment enclosure. Electrical power from the 
service entrance transformers is fed through the service entrance circuit breaker and the 30 amp fused disconnect 
in the electrical enclosure to a direct bury electrical cable that leads to the equipment enclosure. A  blower low 
pressure warning light is located on top of the electrical enclosure to provide a visual indication o f bubbler 
system blower low pressure. The air bubbler system components at the electrical enclosure consist o f the 
following:

• One 100 amp rated, 30 amp fused disconnect;

280 linear feet o f direct bury electrical cable with three No. 8 conductors and one No. 10 ground from the 
electrical enclosure to the equipment enclosure; and

280 linear feet o f direct bury electrical cable with nine No. 14 conductors from the electrical enclosure to the 
equipment enclosure.

3.4.2 Operation and Maintenance

A ll electrical components at the equipment enclosure can be de-energized by shutting off the 30 amp fused
disconnect in the electrical enclosure. Energizing and de-energizing the electrical service to the equipment
enclosure is discussed in detail in Section 4.0. Maintenance of the air bubbler system components at the 
electrical enclosure consists o f the following:

• Check the secureness of electrical connections and tighten as needed.

• Check the output voltage of the 167 K V A  transformers.
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• Replace fuses in 30 amp fused disconnect switch as needed. Spare 30 amp fuses are stored in the equipment 
enclosure. Replace fuses with the 30 amp fused disconnect switch in the off position. I f  possible, replace 
fuses with the main service entrance breaker in the off position.

• Replace the light bulb and clean the reflector o f the low blower discharge pressure warning light as needed. 
A n y  maintenance on the warning light should be conducted with the power to the warning light shut off. A  
circuit breaker switch located in the equipment enclosure load center panel can be used to shut power off to 
the warning light.

• Inspect the lock on the door of the electrical enclosure and lubricate with light oil as needed to maintain 
proper operation.

3.5 Air Bubbier System Components at Catch Basin C B -16

3.5.1 Description

The main components o f the air bubbler system are a 480 volt, 3-phase, 5 H P  pressure blower, located in a 6- 
foot by 6-foot by 8-foot tall prefabricated concrete equipment enclosure adjacent to catch basin CB-16, and four 
stainless steel aerators located in the sump section of catch basin CB-16. A ir  from the pressure blower is fed to 
the four catch basin aerators through 6-inch-diameter and 3-inch-diameter H D P E  piping. Bubbler system air 
exits the catch basin via an 8-inch-diameter stainless steel vent stack attached to the cover of the catch basin. A  
thermostatically-controlled duct heater heats the inlet air to the blower during cold weather. A  thermostat 
located on the eastern wall o f the equipment enclosure controls the duct heater. The thermostat is set to 
maintain a minimum blower discharge air temperature o f approximately 40°F.

The incoming 480 volt, 3-phase electrical power from the electrical enclosure branches at the pressure blower 
magnetic starter/disconnect switch. One branch of the 480 volt, 3-phase electrical circuit feeds the pressure 
blower motor while the other branch energizes a 30 amp rated, 20 amp fused disconnect switch that feeds a 480 
volt primary, 208/120 volt secondary, 15 K V A  dry transformer. The transformer provides 208 volt power to the 
duct heater and 120 volt power to all other bubbler system electrical components through a circuit breaker load 
center located on the western wall o f the equipment enclosure.

A  normally closed pressure switch located on the eastern wall o f the equipment enclosure is set to open when 
the blower discharge pressure is above 5 inches of water column. I f  the blower discharge pressure drops below 
5 inches o f water column, the pressure switch closes and the low blower discharge pressure warning light on the 
electrical enclosure will illuminate. A t the same time, an aerator low air pressure alarm message will be sent out 
by the Shallow Bedrock Groundwater Interim Action treatment system’s programmable logic controller (PEG) 
and the autodialer will notify the operator.

A  blower discharge pressure gauge is located on the eastern wall o f the equipment enclosure. The pressure 
gauge provides an indication of blower operation and serves as a reference point when making blower discharge 
damper adjustments. A  blower discharge damper is located on the blower discharge just prior to the blower to 
H D P E  pipe flanged connection. The discharge air flow rate from the pressure blower can be adjusted by 
loosening the damper wing nut and incrementally opening or closing the damper.

A  thermostatically-controlled cooling fan is located on the roof of the equipment enclosure to ventilate the 
enclosure during hot weather. A  thermostat located on the northern wall o f the equipment enclosure controls the
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cooling fan. The thermostat is set to operate the fan when the air temperature in the equipment enclosure rises 
above 80°F.

Lighting inside the equipment enclosure is provided by two 60 watt incandescent fixtures located on the ceiling 
of the enclosure. Exterior lighting is provided by a set o f motion detector-activated 150 watt spot lights that 
illuminate the security fence entrance gate area and a switch-operated 400 watt sodium vapor floodlight that 
lights the catch basin CB-16  area.

Two ground fault interrupter (GFI) electrical receptacles provide 120 volt outlets for additional lights or power 
tools as needed. The G F I receptacles are located on the interior and exterior western wall o f the equipment 
enclosure.

The equipment enclosure and catch basin CB-16 area are encircled with an 8-foot-tall chain-link security fence. 
The security fence incorporates privacy slats to lower the visibility o f the bubbler system.

The following is a list o f air bubbler system components at catch basin CB-16:

• One 6-feet by 6-feet by 8-feet tall pre-fabricated concrete equipment enclosure;

• One motor starter/disconnect switch;

• One 30 amp rated, 20 amp fused disconnect switch;

• One 480 volt primary, 208/120 volt secondary, 15 K V A ,  3-phase transformer;

• One load center designated LP -1 ;

• One 400 watt exterior flood light (for illumination o f catch basin CB -16  area);

• One 150 watt exterior motion detector-activated spot light (for illumination o f equipment enclosure entrance
area);

• Two 60 watt interior lights;

• Two 120 volt G F I receptacles (one interior and one exterior);

• One 5 H P  blower;

• Four stainless steel aerators, each having 3.7 square feet o f aeration surface area consisting of approximately 
530 3/16-inch-diameter perforations;

• 20 linear feet o f 6-inch-diameter H D P E  aeration piping;

• 40 linear feet o f 3-inch-diameter H D P E  aeration piping;

• Galvanized steel blower inlet duct work;

• One 5 kilowatt blower inlet duct air heater with thermostat;
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• One 0 to 50 ineh water eolumn pressure gauge;

• One 1.4 to 5.5 inch water column pressure switch; and

• One 173 cubic feet per minute roof exhaust fan with thermostat.

3.5.2 Operation and Maintenance

The pressure blower can be started or stopped by using the magnetic motor starter/disconnect switch start and 
stop push buttons. When maintenance is to be performed on the pressure blower, the blower magnetic motor 
starter/disconnect switch can be switched off and locked out. The operation of the aerators can be checked by 
using the observation port located in the catch basin CB-16 cover. The air flow can be measured using an air 
velocity instrument by placing the velocity probe in the port in the 6-inch-diameter H D P E  pipe located outside 
the equipment enclosure. Adjustments o f air flow are made by opening or closing the blower discharge damper. 
Maintenance o f the air bubbler system components at catch basin CB -16  consist o f the following:

• Check the secureness o f electrical connections and tighten as needed.

• Check the tightness o f pressure blower hold-down bolts, motor mounting bolts, set screws, and keys.

Keep the blower motor clean and do not allow blower motor cooling fan inlet or discharge to become 
blocked.

Clean blower outside air intake screen quarterly.

Remove and clean aerators, as needed and at least annually, to remove any scale, biological growth, or 
chemical precipitates. This maintenance activity should be done only during dry weather. The procedure 
for removing and cleaning the aerators is as follows:

-  Shut down the Shallow Bedrock Groundwater Interim Action remote treatment system.

-  B lock flow through manhole M H -1  using sand bags.

-  Shut down and lockout pressure blower using magnetic motor starter/disconnect switch located on the 
eastern wall o f the equipment enclosure.

-  Acknowledge the low air pressure alarm at the Shallow Bedrock Groundwater Interim Action treatment 
system PEC.

-  Remove the exhaust stack support cables.

-  Remove the aerator catch basin cover bolts and remove and set aside the stainless steel catch basin 
cover/stack assembly.

-  Loosen the four compression couplings on the 3-inch-diameter H D P E  pipe within the aeration catch 
basin and slide the couplings up until they clear the pipe joint.
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-  Remove the two u-joints that secure the H D P E  weir plate to the catch/basin piping and remove the weir 
plate and set aside.

-  Remove the bolts connecting the 3-inch-diameter H D P E  pipes to the aerator section flanges and 
remove the four 3-inch-diameter H D P E  pipes from the catch basin.

-  Remove the four aerator assembly sections from the catch basin.

-  Reverse the procedure to reinstall spare aerator sections or when cleaning o f the removed aerator 
sections is completed.

-  Scrape and remove any solids or scale from the bottom o f catch basin CB -16  and collect all solids 
removed into a properly labeled 55-gallon open top steel drum.

-  Clean aerator trays removed from catch basin CB-16 using the following procedure:

* Transfer the aerators to the Shallow Bedrock Croundwater Interim Action primary treatment 
system area;

* Place aerator trays into 30-inch-diameter polyethylene tank containing approximately 10 percent 
hydrochloric acid;

* Let trays soak in acid solution until all scale is removed;

* Remove aerator trays and rinse with potable water until any remaining acid solution is removed;

* If  necessary, open up any plugged holes in each aerator using a cordless drill fitted with a 3/16- 
inch-diameter drill bit;

* Reinstall the aerator sections in catch basin CB-16  or place in storage at the Shallow Bedrock 
Croundwater Interim Action treatment system;

* Neutralize remaining acid wash solution in the 30-inch-diameter polyethylene tank to pH  6.5-7.5 
using sodium hydroxide;

* A llow  the neutralized acid wash solution to settle for 24 hours and draw off the liquid layer for 
treatment using the Shallow Bedrock Croundwater Interim Action system (via the vacuum hose 
inlet o f primary treatment area main separator) or off-site disposal; and

* Collect any solids remaining in the 30-inch-diameter polyethylene tank and place the solids in a 55- 
gallon drum for off-site disposal.

-  Remove sand bags from manhole M H -1 .

-  Restart the Shallow Bedrock Croundwater Interim Action remote treatment system.

• Check proper operation of the duct heater and thermostat each heating season.
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• Check for proper operation and verify set point o f blower low pressure switch annually. Adjust pressure
switch as needed to have switch open when blower discharge pressures is at 5 inches of water column or 
greater.

• Keep exterior case of pressure gauge clean and re-zero gauge annually per instruction given in the 
manufacturer’s literature.

• Replace light bulbs in exterior and interior light fixtures as needed.

• Check proper operation of roof vent fan and cooling thermostat each cooling season.

• Replace fuses in 30 amp rated, 20 amp fused disconnect switch as needed.

• Inspect the prefabricated concrete equipment enclosure for structural integrity and repair as needed.

• Check operation of equipment enclosure door lock and lubricate with light oil as needed to maintain proper 
operation.

• Inspect the security fencing for structural integrity and repair as necessary.

• Inspect the lock on the security fence entrance gate and lubricate with light oil as needed to maintain proper
operation.

The other components o f the air bubbler system do not require any routine maintenance.
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4 .  E n e r g i z i n g / D e - E n e r g i z i n g  E l e c t r i c a l  P o w e r  t o  t h e  

S u r f a c e  W a t e r  I n t e r i m  A c t i o n  E n h a n c e m e n t

4.1 General

The Surface Water Interim Action Enhancement can he totally electrically de-energized hy five different 
methods and partially de-energized hy other methods. The following presents a description of each method 
along with procedures for implementing the method.

4.2 NYSEG Overcurrent Protective Devices at Pole No. 1

The N Y S E G  power lines that feed Pole No. 1 from the south side o f West Genesee Street are connected to 
N Y S E G  overcurrent protective devices on Pole No. 1. When the overcurrent protective devices are in place, 
electrical power is fed to the G E  power lines that run along Pole No. 1, Pole No. 2, and Pole No. 3. Removal of 
the overcurrent protective devices at Pole No. 1 will de-energize the entire electrical distrihution system after 
Pole No. 1. In order to energize or de-energize the electrical power hy using the overcurrent protective devices 
at Pole No. 1, N Y S E G  must he contacted and N Y S E G  must perform the procedure (N Y S E G  Service phone 
number is 1-800-572-1131).

Q  4.3 Electrical Isolation Switch at Pole No. 2

A  hand operated electrical isolation gang switch is located on Pole No. 2. When the switch is in the closed 
position, electrical power is fed to the G E  power lines that run from Pole No. 2 to Pole No. 3 (the transformer 
pole). Opening of the electrical isolation switch will de-energize the entire electrical distribution system after 
Pole No. 2. To energize or de-energize the electrical distribution system after Pole No. 2, use the following 
procedure:

• Unlock and remove the padlock from the switch handle;

• To de-energize the electrical distribution after Pole No. 2, use the insulated switch handle to open the gang- 
operated electrical isolation switch;

• To energize the electrical distribution after Pole No. 2, use the insulated switch handle to close the gang 
operated electrical isolation switch.

• I f  possible, remove electrical loads from the electrical distribution system prior to operating the electrical 
isolation switch; and

• The electrical isolation switch should only be operated by someone familiar with high voltage electrical 
power systems.

I

I
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4.4 G E  Overcurrent Protective Devices at Pole No. 3

The power lines from Pole No. 2 are connected to overcurrent protective devices on Pole No. 3. When the 
overcurrent protective devices are in place, electrical power is fed to the three 167 K V A  transformers on Pole 
No. 3 and from there to the remainder of the electrical distribution system. Removal o f the overcurrent 
protective devices at Pole No. 3 will de-energize the entire electrical system after Pole No. 3, including the three 
167 K V A  transformers on Pole No. 3. In order to energize or de-energize the electrical power by using the 
overcurrent protective devices at Pole No. 3, N Y S E G  or a high-voltage electrical service contractor must be 
contacted to perform the procedure (N Y S E G  Service phone number is 1-800-572-1131).

4.5 800 A m p  Rated, 600 A m p  Trip Service Entrance Breaker at Electrical Enclosure

The service entrance breaker is located in the electrical enclosure near the northwestern comer of the 1975 
Building Addition. The service entrance breaker is rated at 800 amps and is set to trip at 600 amps. When the 
service entrance breaker is in the on position, power is fed to the Surface Water Interim Action Enhancement 
disconnect switch and the Shallow Bedrock Groundwater Interim Action disconnect switch. Switching the 
service entrance breaker to the off position will de-energize both the Surface Water Interim Action 
Enhancement and the Shallow Bedrock Groundwater Interim Action. I f  the service entrance breaker is tripped, 
determine the cause of the trip and rectify the situation prior to resetting the breaker. To reset the breaker, move 
the handle all the way to the off position and then back to the on position. To energize or de-energize both the 
Surface Water Interim Action Enhancement and the Shallow Bedrock Groundwater Interim Action by operating 
the service entrance breaker, use the following procedure:

• Unlock and remove the padlock from the door handle o f the electrical enclosure and open the electrical 
enclosure door;

• To de-energize the Surface Water Interim Action Enhancement and the Shallow Bedrock Groundwater 
Interim Action, use the toggle handle on the main service entrance breaker to switch the breaker to the off 
position;

• To energize the Surface Water Interim Action Enhancement and the Shallow Bedrock Groundwater Interim 
Action, use the toggle handle on the main service entrance breaker to switch the breaker to the on position; 
and

• I f  possible, remove electrical loads prior to operating the main service entrance breaker.

The service entrance breaker is capable of being locked in the off position in the event that maintenance 
requiring lock-out procedures is necessary.

4.6 100 A m p  Rated, 30 A m p  Fused Disconnect Switch at Electrical Enclosure

A  fused disconnect switch for the Surface Water Interim Action Enhancement is located in the electrical 
enclosure near the northwestern comer of the 1975 Building Addition. The disconnect switch is rated at 100 
amps and is fused at 30 amps. When the disconnect switch is in the on position, power is fed to the Surface 
Water Interim Action Enhancement equipment enclosure via an underground direct bury electrical cable. 
Switching the disconnect switch to the off position will de-energize the Surface Water Interim Action 
Enhancement. I f  one or more o f the 30 amp fuses in the disconnect switch are blown, determine the cause for
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the circuit overload and rectify the situation prior to replacing the fuses. Replace the fuses with the disconnect 
in the off position. I f  possible, replace fuses with the main service entrance breaker in the off position. To 
energize or de-energize the Surface Water Interim Action Enhancement by operating the 30 amp fused 
disconnect switch, use the following procedure;

• Unlock and remove the padlock from the door handle o f the electrical enclosure and open the electrical 
enclosure door;

• To de-energize the Surface Water Interim Action Enhancement bubbler system, switch the disconnect 
switch to the off position;

• To energize the Surface Water Interim Action Enhancement bubbler system, switch the disconnect switch to 
the on position; and

• I f  possible, remove electrical loads prior to operating the disconnect switch.

The disconnect switch is capable of being locked in the off position in the event that maintenance requiring 
lock-out procedures is necessary.

4.7 Pressure Blower Magnetic Starter/Disconnect Switch

A  magnetic starter/disconnect switch for the pressure blower is located in the equipment enclosure adjacent to 
catch basin CB-16. In the event that electrical power to only the pressure blower is required to be shut off, the 
disconnect switch can be used. The disconnect switch is part o f the magnetic starter/disconnect switch that is 
located on the interior eastern wall o f the equipment enclosure. W ith the disconnect switch in the off position, 
power to the pressure blower will be cut off, but will continue to be fed to all other electrical components (e.g., 
outlets, lighting, and controls) in the equipment enclosure. The disconnect switch is capable of being locked in 
the off position in the event that maintenance requiring lock-out procedures is necessary. A  magnetic motor 
starter switch located on the magnetic starter/disconnect switch is used to stop and start the pressure blower 
when the disconnect switch is in the on position.

4.8 30 A m p  Rated, 20 A m p  Fused Disconnect Switch at Equipment Enclosure

A  fused disconnect switch, located in the equipment enclosure, provides fused overcurrent protection and is 
used to energize or de-energize the 480 volt primary, 208/120 volt secondary, 15 K V A  transformer that powers 
the ancillary bubbler system equipment. Shutting the transformer disconnect switch off w ill not de-energize the 
pressure blower, but will de-energize the 15 K V A  transformer and the following:

• Interior and exterior G F I receptacles;

• Pressure blower inlet air duct heater and control thermostat;

• Interior and exterior lights;

• Equipment enclosure cooling fan and control thermostat; and

• Pressure blower low pressure warning light at electrical enclosure.
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The disconnect switch is capable of being locked in the off position in the event that maintenance requiring 
lock-out procedures is necessary.

A  load center, designated as LP-1, located on the western wall o f the equipment enclosure receives power from 
the 15 K V A  transformer and provides circuit breaker overcurrent protection for each ancillary bubbler system 
component. To reset a tripped load center circuit breaker, move the toggle switch o f the affected breaker all the 
way to the off position and then back to the on position.

BLASLAND, BOUCK & LEE, INC.
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X: (XREF)
L (LAYER)
P: STO-PCP/UL-E 
1/97 SYR-SA-JLC 
10066005/10066G10.DWC

SCALE: 1"=100’

LEGEND

0

CB-13n 
MH-1 o

NEW ELECTRICAL POWER POLE
NEW OVERHEAD ELECTRICAL UNE
NEW DIRECT BURIED ELECTRICAL CONDUCTORS
NEWLY INSTALLED ABOVEGROUND ROOF DRAIN
NEWLY INSTALLED HDPE STORM SEWER
CATCH BASIN DESIGNATION
MANHOLE DESIGNATION
EXISTING OVERHEAD ELECTRICAL.UNE
EXISTING STORM SEWER
EXISTING FENCE
DRAINAGE DITCH
APPROXIMATE PROPERTY BOUNDARY

GENERAL MOTES:
1. THE CONTRACTOR SHALL COORDINATE ALL CONSTRUCTION ACTIVITIES 

WITH REPRESENTATIVES OF GENERAL ELECTRIC COMPANY (GE)
PRIOR TO COMMENCING ON-SITE ACTIVITIES.

2. THE CONTRACTOR SHALL VERIFY ALL DIMENSIONS IN THE HELD.
3. THE CONTRACTOR SHALL PROVIDE ALL LOCAL PERMITS AND 

MAKE ARRANGEMENTS FOR LOCAL INSPECTIONS (AS NECESSARY).
4. THE CONTRACTOR SHALL INSTAU COMPONENTS IN NEAT AND 

WORKMANUKE MANNER; ALIGN. LEVEL AND ADJUST FOR SATISFACTORY 
OPERATION; INSTALL SO THAT PARTS ARE EASILY ACCESSIBLE FOR 
INSPECTION. OPERATION. AND MAINTENANCE AND REPAIR. DEVIATIONS 
FROM INDICATED ARRANGEMENTS ARE SUBJECT TO REVIEW AND 
APPROVAL BY REPRESENTATIVES OF GE PRIOR TO INSTALLATION 
AND/OR OPERATION.

5. THE CONTRACTOR SHALL HANDLE ALL SPOIL MATERIAL AS DIRECTED 
BY REPRESENTATIVES OF GE.

6. THE LOCATION OF UNDERGROUND UTIUTIES AND OTHER UNDERGROUND 
STRUCTURES ARE APPROXIMATE ONLY. OTHER UNDERGROUND UTILITIES 
MAY EXIST. THE LOCATION OF WHICH AT THIS TIME ARE PRESENTLY 
UNKNOWN. THE CONTRACTOR SHALL UNDERTAKE MEASURES TO LOCATE 
UTIUTIES KNOWN AND UNKNOWN IN THE RELD PRIOR TO INITIATING WORK 
UNDER THIS CONTRACT.

7. THE CONTRACTOR SHALL RESTORE ALL SURFACES DAMAGED
OR DESTROYED AS A RESULT OF WORK PERFORMED UNDER THIS 
CONTRACT TO THEIR PRE-CONSTRUCTION CONDITION IN A TIMELY 
MANNER.

8. THE CONTRACTOR SHALL UTIUZE SILT CONTROL. SUCH AS PLASTIC 
RLTER FABRIC AND/OR HAY BALES. WHERE NECESSARY. TO ALLOW 
SEDIMENT AND SUSPENDED SOUDS TO SETTLE OUT OF RUN-OFF 
WATERS THAT COME IN CONTACT WITH CONSTRUCTION AREAS BEFORE 
SUCH WATERS ENTER ANY STORM SEWER SYSTEM OR SURFACE WATERS.
THE CONTRACTOR SHALL ALSO UTIUZE OIL ABSORBENT BOOMS TO REMOVE 
ANY POTENTIAL SURFACE SHEEN FROM THE RUN-OFF WATERS.

9. ALL EXCAVATIONS SHALL BE OBSERVED BY REPRESENTATIVES OF 
GE OR THEIR DESIGNEE PRIOR TO PLACING BACKRLL

10. THE CONTRACTOR SHALL REPLACE/REPAIR ANY FENCE REMOVED 
DURING CONSTRUCTION.

11. Aa ELECTRICAL WORK AND MATERIALS SHAa BE IN ACCORDANCE WITH 
THE LATEST REVISION OF NFPA-70, NATIONAL ELECTRICAL CODE (NEC).̂

12. ELECTRIC POLES. CABLE. POLE STRUCTURES, TRANSFORMERS. PRIMARY FUSES, 
SECONDARY DROP AND SERVICE ENTRANCE ENCLOSURE TO BE PROVIDED BY 
CONTRACTOR.
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ROOF EXHAUSTER (EF-1) 
WITH 8" HIGH 
ALUMINUM PRE-FAB 
CURB. COORDINATE 
ROOF OPENING WITH 

y, BUILDING MANUFACTURER.

EXISTING CB-16
& • EF-1

12-0 OBSERVATION PORT 
36-1/2“ COVER 
8“0 VENT STACK

EXISTING CB-16 COVER PLAN

ROOF PLAN
SCALE: 1/2"=1’-0“

■ B'0 VENT STACK 
- GUY WIRE SUPPORT 
TO FENCE (3 PLACES)

S '

3-8'
6-6 3/4“

• ROOF EXHAUSTER (EF-1)

8“ HIGH ALUMINUM 
PRE-FAB CURB

• 18 GAUGE STEEL 
DOOR

• BRICK EXTERIOR 
FINISH

32'0 HDPE 
RISER PIPE 
3“0 RUBBER AND 
STAINLESS STEEL 
COMPRESSION 
CONNECTOR 
(TYP)
2-1/2" WIDE 
SUPPORT 
GUSSET (TYP)

FABRICATE A BRACKET TO SUPPORT THE 
DUCT HEATER AT THE FLANGED CONNECTION. 
MOUNT DUCT HEATER 2-0“ ABOVE BLOWER 
INLET CENTERUNE.
FLANGE WIDTH AS REQUIRED FOR DUCT HEATER. 
ROUND DUCT WORK SHALL BE HDPE PIPE.
DUCT TRANSITION PIECE SHALL NOT EXCEED 
30 DEGREE CONVERGENCE.
PLENUM WILL HAVE AIR-FOIL SHAPED TURNING 
VANES.

SECTION
SCALE: 1/2'=a ®

AERATOR (TYP)

GUY WIRE SUPPORT CABLES TO BE STAINLESS STEEL WITH REMOVABLE DISCONNECTS AT THE FENCE.

SECTION
SCALE: 1/2'

IO N  r2\
—

RUN OF CRUSHER MATERIAL 
COMPACTED AND LEVELED

SOUTH ELEVATION GEOTEXTILE - COMPACTEDRUN OF CRUSHER MATERIAL
SCALE: 1/2'=1’-0“

3'0 FLANGE CONNECTION

TOP SECTION MADE OF 
3/16“0 PERFORATED STAINLESS 
STEEL SHEET. APPROX. ONE 
PERFORATION/N OR ABOUT 
600 PERFORATIONS PER QUADRANT

JLESS___

UADRANT-^^^^^^

2’-2*

BUILDING FOUNDATION DETAIL
SCALE: 1/2"=l‘-0"

MECHANICAL NOTES AND SPECIFICATIONS:___________________

GALVANIZED CHAIN UNK FENCE SHOWN TO BE A TOTAL OF 8 FEET ABOVE GROUND WITH 1 FOOT HIGH BARBED WIRE. FENCE SHALL CONSIST OF SCHEDULE 40 GALVANIZED STEEL PIPE FOR POSTS, RAILS. AND BRACES. FABRIC SHALL BE ONE PIECE. 9 GAUGE. 2-INCH MESH WITH DARK BROWN OR DARK GREEN PRIVACY SLATS. TWISTED AND BARBED BOTTOM WITH THREE 12 GAUGE BARBED WIRE TOP STRANDS.
2. CONTRACTOR TO PROVIDE CHAIN AND LOCK (WITH 8 KEYS) FOR LOCKING FENCE GATE.

PARTIAL SITE PLAN
SCALE: 1/2"=1’-0“

INTERNAL SUPPORT POST 
(SUPPORT POST AT 8“ O.C. OR 
ABOUT 8 PER QUADRANT) ---------
3"0 THREADED PIPE FLANGE 
CONNECTION (3“0 IPS x 7-1/2' 0.0.) 
WITH 3“ THREADED NIPPLE----

X; (XREF) L: (U —

PLAN SECTION
NOTE:
AERATORS TO BE CONSTRUCTED WITH 304 STAINLESS STEEL SHEET METAL, 1/8’ THICK.

AERATOR DETAIL
(LAYER)

P: STD-PCP/DL 
1/97 SYT?-54-JLG 
10066005/10066M10.DWC

SCALE: 1/2'= I’-O"

1. PRESSURE BLOWER TO BE MANUFACTURED BY CHICAGO BLOWER CORPORATION. 6. 
SIZE D2. DESIGN 53. DIRECT DRIVE PRESSURE. BLOWER WITH A BOTTOM HORIZONTAL 
DISCHARGE CONRGURATION WITH A COUNTER CLOCKWISE ROTATION AS VIEWED
FROM THE DRIVE SIDE. CAPABLE OF 300 CFM © 31" SP COMPLETE WITH:
- 4"0 FLANGED OUTLET TO MATCH 125# ANSI 4" BOLT CIRCLE
- 6"0 SUP-RT INLET
- FACTORY MOUNTED AND TESTED 5 HP, 3600 RPM, 3 PHASE, 60

HERTZ. 230/460V, TEFC STANDARD EFRCIENCY FR.184T MOTOR ^
WITH A 1.15 SERVICE FACTOR.

- MANUAL OUTLET VOLUME CONTROL DAMPER
- 1-1/2’ NPT HOUSING DRAIN

2. AERATORS TO BE CONSTRUCTED OF 304 STAINLESS STEEL AS SHOWN 8.
ON THIS DRAWING.

3. RECTANGULAR INTAKE DUCTWORK AND ROUND INLET DUCTWORK TO BE 
CONSTRUCTED OF 20 GAUGE ASTM A527 GALVANIZED STEEL SHEET.

4. DISCHARGE DUCTWORK AND DISTRIBUTION PIPING TO BE CONSTRUCTED 
OF SDR17 HDPE PIPE, PLEXCO PE3408
OR EQUAL

5. AU HDPE TO HDPE JOINTS ARE TO BE BUTT FUSED.

ELECTRIC DUCT HEATER TO BE MANUFACTURED BY INDEECO WITH'
FINNED TUBULAR ELEMENT DESIGN. FLANGE MOUNTED TO EXTERN/L 
DUCT FLANGES. ORIENTATION WILL COMPRISE DOWNWARD AIRaoWi 
WITH A STANDARD UP OVERHANG TERMINAL BOX. UNIT WILL HAVE'
A DISCONNECT. AIRFLOW SWITCH AND ONE CONTACTOR. \
HEATER SHALL BE CAPABLE OF 5 kW AT 208V, 10. SINGLE STAGE 
OPERATION. ;
DUCT HEATER THERMOSTAT TO BE HONEYWELL TYPE T675A TEMPERATURE 
CONTROLLER 0-1OOT OPERATING RANGE. 5* F DIFFERENTIAL 
(ADJUSTABLE). STANDARD SENSING BULB. 5 FT. COPPER CAPIUARY 
40* F SET POINT (ON) AND 120 CONTROL VOLTS.
LOUVERS TO BE RUSKEN ELF375DX STATIONARY, DRAINABUE EXTRUDED 
ALUMINUM WITH AN INSECT SCREEN AND STANDARD MIL RNISH. .
LV-1: 20'x14"
LV-2: 18'x12"

i

9. ROOF EXHAUSTER TO BE CENTRIFUGAL. DIRECT DRIVEN WITH A BACKWARD 
CURVED CENTRIFUGAL FAN WHEEL FAN HOUSING WILL BE CONSTRUCTED OF 
HEAVY GAUGE ALUMINUM MOUNTED ON A RIGID SUPPORT. A DISCONNECT 
SWITCH SHALL BE FACTORY INSTALLED AND WIRED FROM THE FAN MOTOR 
TO THE DISCONNECT JUNCTION BOX. A PRE-FAB ROOF CURB SHALL BE 
PROVIDED BY THE SAME MANUFACTURER WHICH WILL BE INSTALLED BY OTHERS. 
EF-1: GREENCHECK MODEL G-60-D; 173 CFM O 0.1" SP.
ROOF CURB: GREENCHECK MODEL GPS.

10. ROOF EXHAUSTER CONTROL THERMOSTAT TO BE HONEYWELL FARM-O-STAT 
T631A HEAVY DUTY SINGLE STAGE LINE VOLTAGE FOR EXHAUST FAN. RATED
FOR 16 AMPS AT 120 VAC. 35* F DIFFERENTIAL OVER A RANGE OF 35-
100* F U.L USTED.

11. PRE-FABRICATED BUILDING TO BE 6’-0" WIDE X 6-0" LONG X 8’-0" HIGH 
(I.D.) EASI-SET PRECAST CONCRETE BUILDING FROM KISTNER CONCRETE 
PRODUCTS. INC. COMPLETE WITH
- 44' WIDE. 18 GAUGE SECURITY DOOR.
- AIR DUCT OPENINGS AS SHOWN ON THIS DRAWING.

12. EXHAUST STACK AND CATCH BASIN COVER FOR CATCH BASIN CB-16 TO BE 
CONSTRUCTED OF 304 STAINLESS STEEL AS SHOWN ON THIS DRAWING.
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3" TOPSOIL—,

GANG OPERATED SMTCH

120/208V, 100A, 30 
PANELBOARD "LPI"
(G.E. LOAD CENTER MODEL 
TL12AC3 W/ G.E. PANEL 
MODEL TL12412C)

150W 2 LAMP INCANDESCENT 
SPOT UGHT WITH MOTION 
DETECTOR AND PHOTOCELL 
(INTELECTRON®)

(-2 - 3/4*x10-0“ COPPER CLAD 
GROUND RODS (OR AS REQUIRED 
FOR 25 OHMS)

SERVICE ENTRANCE 
RATED CIRCUIT BREAKER 
ENCLOSURE (G.E. CAT.# 
TK4V1200S: NEUTRAL 
CAT.# TNIA800)

U.G. CABLE TO PREFAB. 
BUILDING (FOR CONTINUATION , 
OF CABLE, SEE DRAWING 1>

FRONT VIEW
DOOR SHOWN OPEN

NOTES:
1. PROVIDE UNE LUGS WITH aRCUIT BREAKERS.
2., PROVIDE 6 LUG KITS (G.E. CAT.# TPLUG108) FOR 

UNE AND LOAD SIDE OF MAIN CIRCUIT BREAKER.
3. CONCRETE PAD SHALL BE 6'x6’x6" THICK WITH 

#4 ® 12" E.W. LOCATED AT MID-DEPTH OF SLAB.
4. PROVIDE BUSHINGS AT KNOCKOUTS IN THE CIRCUIT 

BREAKER ENCLOSURE.
5. LOCATE CONCRETE PAD 10-6" CLEAR. NORTH FROM 

SERVICE POLE.

SERVICE ENTRANCE ENCLOSURE
SCALE: 1/2" = V-0*

U 0FF*RI 
P: STD-PCP/DL-E 
1/97 SYR-54-OJO. JLG 
10086005/10066E10.0WG

PAKIFI RHAPD LPl ??rHFniii F
lorATinN . prefab. BUILDING FED FORM : 15 KVA. 30 TRANSFORMER
MAIN flllS RATINGS • 100 AMPS . 208/120 VOLTS . 30 PHASE ,  ̂ WIRE
MINIMUM SHORTCIRCUIT INTFRUPTINC RATING 10,000 RMS SYMM. AMPS
MAIN RRFAKFR TRIP • MLO AMPS . INCOMING FEED : BOTTOM. #6 PER PHASE
ESTMATED CONNECTED LOAD : - ENCLOSURE : NEMA 1 - SURFACE MOUNTED

DESCRIPTION LOAD
W-KW-HP

CB
AMPS OR. >\ B ( OR. CB

AMPS
LOAD

W-KW-HP DESCRIPTION
GR DUPLEX RECEPTACLE 180 2 0 ^ 1 /-N 2 30 / 5KW DUCT HEATER
SPARE 120 1 5 ^ 3 /—S s 4 /  2
WARNING UGHT 40 1 5 ^ 5 N 6 15^^ 1/60HP EXHAUST FAN
WEATHERPROOF GFI RECEPTACLE 180 20^ 7 /—S 8 - -
EXTERIOR UGHT (2-INCAND.) 300 1 5 ^ 9 /-N /-N 10 - -
INTERIOR UGHTS. EXTERIOR UGHT (HPS) 400 1 5 ^ 11 /-N 12 - -

CONTRACTOR SHALL BE RESPONSIBLE FOR 
COORDINATION WITH NEW YORK STATE 
ELECTRIC AND GAS (NYSEG).

TRANSFORMER POLE (POLE #3) DETAIL
NOT TO SCALE

RECORD DRAWmO CREATED FROM CONTRACT DRAWING NO. 3 FILE NUMBER 100.B6.03F DATED OCTOBER 30. 1006.

NO ALTERATONS PERMITTED HEREON EXCEPT 
AS PROVIDED UNDER SECTON 7209 SUBDIVISION 
2 OF THE NEW YORK STATE EDUCATION LAW

Project Mgr. ^S____
Designed by ___
Drawn by____ DJO____
Checked by WpS___
Prof. Eng. _EDWARD_R_̂  LYNCH 
PE License _ _ 057526

B B L
BLASLAND, BOUCK & LEE. INC. engineers & scientists

GENERAL ELECTRIC COMPANY • ALBANY, NEW YORK
FORMER POWEREX, INC. FACIUTY 

AUBURN, NEW YORK

E L E C T R I C A L  P L A N S  A N D  D E T A I L S

File Number 100.66.12F
DoteJANUARY 1997
Bloslond, Bouck Sc Lee, Inc. Corporate Headquarters 672J Towpoth Rood Syrocuse. NY 13214 315-446-9120



22'0 HDPE SLIPUNE PIPE. BUTYL 
RUBBER/BENTONITE CAULK SEAL 
PLACED AROUND 22*0 HDPE 
SUPLINE PIPE
SECTION OF REINFORCED 
CONCRETE PIPE REMOVED
aOWABLE HLL
24"0 REINFORCED 
CONCRETE PIPE

15*0

NEW PVC PLASTIC STRIP CURTAINS 
INSTALLED SUCH THAT BOTTOM IS 
2" BELOW WATER SURFACE.
NEW r  THICK HDPE DISCHARGE 
PIPE WEIR INSTALLED SUCH THAT 
HANGING CURTAINS 00 NOT DRAPE 
OVER NEW WIER.
NEW r  THICK HDPE DEFLECTOR 
PLATE. HELD IN PLACE BY 
U-BOLTS CONNECTED TO AIR INLET 
PIPING AND RESTING ON BOTTOM 
SUPPORT BRACING.

SECTION A-A

FLOWABLE RLL

UNDISTURBED 
NATIVE SOIL
22-0 HDPE SLIPUNE PIPE. BUm. 
RUBBER/BENTONITE CAULK SEAL 
PLACED AROUND 22"0 SUPLINE 
PIPE
24"0 REINFORCED 
CONCRETE PIPE

r  THICK HDPE - 
FRAMING PLATE 
INSIDE PIPE FOR 
MOUNTING VINYL 
CURTAIN STRIPS

WATER STOP AT MANHOLE MH-1
NOT TO SCALE

EXISTING MANHOLE BOTTOM 
SUPPORT BRACING 

NEW 1“ THICK HOPE CB-16 CENTER WEIR

NEW DEFLECTOR PLATE APPROXIMATELY 
r  THICK X 16” HIGH X 48" LONG

EXISTING INLET AIR PIPING (TYP.) 
(2 OF 4 SHOWN)

0  U-BOLT

NEW CB-16 CENTER WEIR 
r  ’thT(Tk' 'x"4"̂ H1Gh"x"2"0" LONG 1" THICK X 14” HIGH X 60" LONG

i PLAN
11NOTE: ALL PIPING NOT SHOWN FOR CLARITY. SEE DRAWING 2 FOR PIPING DETAILS.

CB-16 MODIFICATIONS
SCALE: 1/2"=1-0"

NOTES
1. BASE MAP OBTAINED FROM RADIAN ENGINEERING INC.. DRAWING TITLED SHALLOW 

BEDROCK GROUNDWATER INTERIM ACTION. GENERAL SITE PLAN. DATED 12/17/97 AT 
AN APPROXIMATE SCALE OF 1"=100’.

2. NORTH ORIENTATION IS BASED ON THE NEW YORK STATE PLANE COORDINATE SYSTEM 
(NAD 83) ORIGINATING FROM CAYUGA COUNTY GPS POINTS 96A0401 AND AU930062.

LEGEND: •

EXTRACTION WELL 
INJECTION WELL
EXTRACTION AND INJECTION WELL PIPE
WATER VALVE
FIRE HYDRANT
NATURAL GAS PIPE
PROPERTY LINE
existing STRUCTURE

X: NONE
L 0N=*. OFT»REF»
P: PAGESET/PLT-COL 
9/07/01 SYR-54-KLN LAF 
48097106/REC0R0/48097GO4.0WG

RECORD DRAWINGSTO THE BEST OF OUR KNOWILEDGE. INFORMATION AND BELIEF, THESE RECORD DRAWINGS SUBSTANTIALLY REPRESENT THE PROJECT AS CONSTRUCTED.
BLASLAND, BOUCK & LEE, INC.

6’ HIGH CHAIN LINK FENCE 
(W/BARBED WIRE WHERE NOTED)
SANITARY SEWER PIPE

  STORM SEWER CATCH BASIN
--------- STORM WATER DRAINAGE DITCH
 w  APPROXIMATE LOCATION OF PUBLIC WATER PIPE
 oHw  OVERHEAD ELECTRIC POWER LINES
 uT  DIRECT BURY TELEPHONE LINE

UTILITY POLE 
GAS VALVE 

® IRON ROD SET
O PROPERTY CORNER

 ST  STORM SEWER PIPE
 o  SANITARY SEWER MANHOLE

DAT̂ _ _3Y_
Graphic Scole 100’

l/2"»r-0‘
THIS DRAWING WAS PREPARED AT THE SCALE INDICATED IN THE 

TITIE BLCWK. INACCURACIES IN THE STATED SCALE MAY BE 
INTRODUCED WHEN DRAWINGS ARE REPRODUCED BY ANY 

MEANS. USE THE GRAPHIC SCALE BAR IN THE TITLE BLOCK TO 
OETERMINE THE ACTUAL SCALE OF THIS DRAWING.
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S p e c t r a  R M S ^  S K  F r a m e  

M o ld e d - C a s e  C i r c u i t  B r e a k e r s

In t r o d u c t io n

Spectra RMS™ circtiit breakers proviae overload and 
short<ircuit protection to electrical equipmenL Frame 
types SKH. S ^  and SEP are available with a selection of 
rating plugs to a maYimnm of 1200 A, depending on the 
maximum rating or the breaker frame chosen.
SK frame circuit breakers are listed per Underwriters 
Laboratories standard UL489 and Canadian Standards 
Association standard CSA22.2 No. 5 and meet the 
requirements of the International Electrotechnical 
Commission standard IEC947-2. Mag-Break® breakers 
meet these sJune standards and are UL-recognized.
Spectra RMS molded-case and Mag-Break® breakers 
incorporate a unique adjustable instantaneous pickup, 
with tracking short time that picks up at approximately 
60% of the instantaneous pickup. Overloads are cleared in 
a fraction of the time required by the normal long-dme 
function in older-design long-time/instantaneous 
breakers.
Molded-case switches are.UL listed per UL1087 and 
incorporate a fixed, high-sqt instantaneous trip to allow 
higher withstand levels. For addidonal infonnadon, refer 
to GE publicadon GET-7002.

WARNING: Danger of electrical shock or injury. Turn OFF 
the power ahead of equipment before installing this 
device or removing any other device.___________________

IMPORTANT: Danger d'electrocudon. Couper I’alimenta- 
don avant d’installer cet appareil ou avant de retirer un 
autre appareil.______________________ _______________

CAUTION: This product is NOT suitable for use in equip­
ment not specifically designed to accept it. Contact 
equipment manu£u:turer for possible equipment modifi- 
caiions.

SK1200A Frame

IMPORTANT: Cet appareil ne doit pas etre employe dans 
un equipement non specialement adapte a cet effet. 
Contactez le constructeur concemant les possibles modifi- 
cadons a apporter a requipement  ______________
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the circuit breaker or switch and inspect it foc

f  shipping damage. Ensure that the breaker has the
jproper ampere, voltage, and inierrupdon ratings for 
the application.

2. Following the instrucdons supplied with the rating 
plug, install the plug into the main breaker body. 
Available ladng plugs, with their catalog numbers, are 
listed in Table 1.

1 3. Install all accessories, listed in Table 2. and terminal 
lugs, listed in Table 3, following the installadon 
instrucdons supplied with each. Check all accessories 
for proper installadon, wire routing, and operadon.

4. Drill and tap all mounting holes and make any neces­
sary &ont-panel escutcheon cutouts, as shown in 
Figure 1.

5. Mount the breaker with the mounung hardware 
described in Table 4.

I  All Spectra RMS circuit breakers are suitable for reverse 
feed and have no line or load markings. Incoming power 
cables or busbars may be connected to either the upper or 
lower terminals as dictated by the applicadon.

I

I

I

I

I

I

I

I

I

I

I

I

I

Catalog Niunber
Sensor 

Rating, Amps PlugRadng

SRPK800A300

800

300
SRPK800A400 400
SRPK800A500 500
SRPK800A600 600
SRPK800A700 700
SRPK800A800 800

SRPK1200A600

1200

600
SRPK1200A700 700
SRPR1200A800 800
SRPK1200A1000 1000
SRPK1200A1200 1200

Table 1. SK Frame rating plugs.

Acesaory
Twctnllarirtti

Podcet Locadon 
and Exit Side® Number o f  

AccessoriesLeft Right
Auxiliaiy Switches V Bell Alarm, plus 

Aux. Switch, plus 
either a 
Shunt Trip or 
Undervoltage 
Release

Shunt Trip V

Bell Alarm Switch V

Undervoltage
Release

>/

Table Z Available accessories.

Circuit Breaker 
Mounting Hoies, 
.390 dia., .75 c’bore

Handle
Pivot

.75 dia. Hole 
Cutout for 

Adjustment 
Knob

Cutout for 
Rating Plug

Rgure I  Mounting hole and escutcheon cutout pattern.

Catalog
Number Wire Range Wire Type

Torque (in-lb) 
Wire-Lug Lug-Strap

Strip
Length

Number of 
Wire Holes Lug Material

TCAL81 3 /0 -5 0 0  kcmil Copper or 
Aluminum

375 400 1-1/2 3 Aluminum

TCAL121 250-500kcmU Aluminum 375 400 1-1/2 4 Aluminum
250 - 350kcmU^ Copper

TC081A 3/0-500kcnul Copper 375 400 1-1/2 3 Copper

TC0121 250-400 kcmil Copper 375 400 1-1/2 4 Copper

TCAL124® 350 - 750knnil Copper or 
Aluminum

500 400 1-1/2 3 Aluminum

W M  y^iamaaat|^»

®  Suitable for 500 kcmil for voltagcdrop consideradons.
Table 3. Terminal lug catalog numbers and spedfkatians.
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Catalog
Number
SKMSKl

SEMSK2

Application
Mounting plate with 
tapped holea______
Mounting plate with 
clearance holes

E t  Deaqjprion
Four 5/16-18x1-1/4  
screws and lockwashers
Four 5/16-18x1-1/4  
screws, nuts, and 
lockwashers

Table 4. Breaker mounting-screw kits.

Spectra RMS SK Frame breakers, types SKH, SEL, and 
SKP, with producdon date codes after J31=, use the same 
terminal lugs on both the line (upper) and load (lower) 
ends. These lugs are listed in Table 3. All Spectra RMS SK 
Frame breakers with date codes before J31= require 
unique terminal lugs on their load ends. These lugs, 
suitable only for the load end, are catalog numbers 
TCAL91, TCAL131, TCAL 134, TC091, and TC0131.

NOTE: When using aluminum wire, apply a joint com- 
pound as recommended by the wire manufacturer._______

IM PORTANT: Dans les cas d’emploi de cable aluminium, 
udlizez le lubricant recommande par le fabricant.

W ARNING: It is important that the terminal covers are 
installed correctly to ensure proper circuit breaker opcra- 
tion._______________________________________________

IMPORTANT: II es important de verifier que tout couver- 
cle ou cache de protecdon est correctement installe afin 
d'assurer le bon foncdonnement de I’appareil.__________

Check that all terminals are torqued to the proper values. 
Reinstall the terminal covers, ensuring that aU screws in 
each cover are secure.

NOTE: The SKP Frame (lOOkA, 480V) has a longer termi­
nal cover for the upper (line) end. The top pordon of this 
cover must be installed after cable or bus installadon. Do not 
substitute the shoner lug cover.________________________

Use the following steps for installing cables and terminal 
covers for SKP Frame breakers. Figure 2 illustrates the 
procedure.

1. Attach the bottom part of the lug cover with two M3.5 
capdve screws.

2. Attach the cables to the lugs, referring to Table 3 for 
the proper strip lengths and terminal torques. Ensure 
that the stripp^ end of each cable is fully seated in its 
lug. If busbar connecdons are used instead o f lugs, 
torque them to 400 in4bs.

3. Attach the large top lug cover with four M5 capdve 
screws connecting to the breaker and two M4 capdve 
screws to the lower lug cover.

s'i'tiP:?

Figure 2. SXP Frame terminal<over assembly far upper (line} end.

A d ju s tm e n t

Instantaneous trip points are set with the red rotary switch. 
Each set point provides a different instantaneous trip 
value, which is a muldple of the installed rating plug. The 
muldpliers for each switch posidon are given in Table 5. 
In addidon, radng plugs are marked with all of the nomi­
nal values.

Switch Setting Low • • • • High
Muldplier 3.04 3.85 4.84 6.14 7.88 10.18

Table 5. Nominal instantaneous trip settings as multiples of rating 
plug values(tolerance±20%).

O p e r a t io n

The circuit breaker posidon is indicated by ON/OFF 
markings, universal I/O  symbols, and an indicator window 
that shows red for ON, yellow for TRIP, and green for 
OFF. The corresponding three handle posidons are illus­
trated in Figure 3. To close the breaker from the OFF 
posidon, move the handle to the ON posidon. To close 
the breaker from the TRIP posidon, first move the handle 
to the OFF (reset) ^sidon, then back to the ON posidon. 
A folding handle extension is provided on all SK frames 
for ease of operadon.



Pusb-ToTrip button is provided for convenience in test- 
"CtC ing the mechanical operation of the breaker.

CAUTION: Automatic tripping of the circuit breaker, Mag- 
Break® motor circuit protector, or molded-case switch 
may indicate a system problem. Identify and correct any 
problem before turning the device on again._____________

IMPORTANT: Le declenchement automatique de disjonc- 
teur, Mag-Break®, ou intemipteur peut indiquer un 
probleme de circuit. Identifiez et corrigez le probleme 
avant de refenner TappareiL__________________________

Figure 3. Handle positions for ON, TRIP, and OFF.

M a in te n a n c e

Generally no maintenance is required, but it is recom­
mended that the following operations be performed
a n n u a l l y

WARNING: Danger of electrical shock or injury. Turn off 
power ahead of equipment before attempting to service.

IMPORTANT: Danger d'electrocution. Couper ralimena- 
tion avant d'affeciuer toute action d'entreden.________

1. Turn off the power to the equipment being serviced.
2. Qean the surfaces of the breaker and surrounding 

area of any dirt, soot, or other debris.
3. Inspect the breaker for any signs of damage.
4. Operate the push-co-trip button and toggle handle 

several time to exercise the mechanism and test the 
mechanical operation of the breaker.

5. If any sign of damage is found or if the mechanism 
has a sluggish or sticky operation, replace the circuit 
breaker.

The circuit breaker is sealed and contains no user-service­
able parts. Opening the breaker will void any and all 
warranties.

E x te r n a l A c c e s s o r ie s

The following external accessories are available for 
Spectra RMS SK Frame breakers. Catalog numbers and 
other ordering information for internal and external 
accessories may be obtained from your authorized G£ 
distributor. (Accessories identified with an asterisk [*] 
require removal of the handle extension.)

• Moimting kits
• Plug-in base. Bolt-on base
• Back-connected studs
• P^ockkits
• External handle operators*
• Motor operators*
• Mechanical interlock*

These instructions do not cover all details or variations in equipment nor do they provide for every possible 
contingency that may be met in connection with installation, operation, or maintenance. Should further 
information be desired or should particular problems arise that are not covered sufficiently for the purchaser’s 
purposes, the matter should be referred to the GE Company.

G E E le c tric a l D is tr ib u tio n  &  C o n tro l

GBiSSaX) 0693 PSA

General Becaic Company 
41 Woodford Ave.. Plainville. CT06062
<D 1993General Becoic Company
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p p e c t r a  R M S " "  M o ld e d  

\ C a s e  C i r c u i t  B r e a k e r s

F U N C T I O N
:-A,

R a t i n g  P l u g
T

R E M O V A L

" f/sr plug.it is recommended that a-(ool be
- - - •  -rt used to minimize the risk of damage. A suiuble removal tool is

GE Cat. No. TRTOOL (AUGATTl 14-1 IC remover or equiv­
alent). Squeeze the two rating plug tabs to release the lock and 
pull hrmiy upwards while maintaining pressure on the tabs. If 
no tool is available, grasp the two ends of the radng plug tabs 
with two small (1/8' maximum width blade) flat head screwdriv­
ers and gendy pry out.
NOTE: Protection to the breaker is maintained at a muck lower rat­
ing (10%—50% of sensor rating) when the rating plug is pulled out. 
If the breaker is carrying more than 10% of the sensor rating 
load current when the radng plug is removed, the breaker may 
trip.

T A B L E  1

UL listed held interchangeable radh  ̂plugs. These radng 
plugs are directly analogous to the interchangeable trip unit 
employed with thermal-ma^edc designs. They serve the func- 
don of changing the per unit (IX) condnuous current radng of 
a breaker. A drcuic breaker fr ^ e  equipped with a suitable rat­
ing plug will have a long dine trip v^ue equal to the ampere 
radng marked oh the rating plug.
Specna RMS™ motor dmiit protectors use these radng plugs 
to change the adjustable instancmeous/tiacking short-time 
pick-up values. They do not provide any low level overcurrent 
protecdon.
For example, a breaker frame with a 1200 amp sensor and an 
800A radng plug will have an 800 amp condnuous current 
(long-dme) radng and may be cabled or bussed to the radng 
plug ampere rating. Scver^ radng plugs exist for a particular 
sensor radng and each rating plug is keyed to fit a particular 
circuit breal^ frame and sensor rating.
Table L oiidines all the available radng plugs for the E, F, C
and ILJratpeJiregfecrs.—-. -_______   -
FRONTLABEL CFignre T)
The front place bbel shown in Figure I is visible when the rat­
ing plug is installed. The items displayed are as follows:
.Ampere Ra&g--The tadng plug current radng in amperes.
Type-[denies the Spmra RMS™ circuit breaker frame for 
which the radng plug is suitable. ,
Inst. Adj. Range—-The value of short circuit current (±20%) 
which will cause the breaker to crip instantaneously, adjusuble 
in discrete steps from LO to HI.
U L  L A B E L  ( L is t in g  M a r k )

This label is mounted on the side of the rating plug and is not 
visible with the radng plug installed. The label lists the breaker 
frame that will accept that parucular rating plug,

I N S T A L L A T I O N

Before installing a radng plug into a Speara RMS™ circuit 
breaker frame, inspea for physical damage.

S T E P  I :

Verify that the radng plug type matches the type on the 
breaker frame label and that the .Ampere Rating matches the 
desired continuous current radng (X).

S T E P  2 :
Grasp the rating plug by the thumb and forefinger and push it 
into the programmer. ^  Figure 2 for locadon. Proper en­
gagement will be verified by a "dick.”
Do Not attempt to push the rating plug into the programmer if resis­
tance is felL You mat have the wrong rating plug for the framelsensor 
ating. Stop immediatelj and veryy that the rating plug type matches 
r type shown on the breaker f n ^  labeL

Radng Plug 
Cat. No.

Sensor
Radng

(Amperes)

Radng
Plug
Radng

(AmperesL

Circuit 
Breaker and 
Instantaneous 
_ Only- Frames

SRPE7A3
SRPE7A7 7 3

7
SELA
(Mag-Break«)

SRPE30A15
SRPE30A20
SRPE30A25
SRPE30A30

30
15
20
25
30

SEDA, SEHA 
SELA. SEPA

SRPE60A40
SRPE60A50
SRPE60A60

60
40
50
60

SEDA, SEHA 
SELA. SEPA

SRPE100A70
SRPE100A80
SRPE100A90
SRPEIOOAIOO

100
70
80
90
100

SEDA, SEHA 
SELA. SEPA

SRPE150AU0
SRPE150A125
SRPE150A150

150
110
125
150

SEDA, SEHA 
SELA. SEPA

SRPF250A70
SRPF250A90
SRPF250A100
SRPF250A110
SRPF250AI25
SRPF250A150
SRPF250A175
SRPF250A200
SRPF250A225
SRPF250A250

250

70
90
100
110
125
150
175
200
225
250

SFHA, SFLA 
SFPA

( C O N T I N U E D )



I T A B L E  1 ( C O N T I N U E D )

Rating Plug 
Cat. No.

Sciuor
Rating

(Amperes)

Rating
Plug
Radng

(Amperes)

Circuit 
Breaker and 
Instantaneous 
Only Frames

SRPC400A125 125
SRPG400A150 150
SRPG400A175 175
SRPC400A200
SRPG400A225
SRPG400A250

400
200
225
250

SGDA, SGHA 
SGLA, SGPA

SRPC400A300 300
SRPG400A350 350
SRPG400A400 400
SRPG600A250 250
SRPG600A300 300
SRPG600A350
SRPG600A400 600

350
400 SGLA. SGHA

SRPG600A450 450 oOrA

SRPG600.4500 500
SRPG600A600 600
SRPK800A300 300
SRPK800A400 400
SRPK800A500 flnn 500 SKHA. SKLA
SRPK800A600 ouu 600 SKPA
SRPK800A700 700
SRPK800A800 800
SRPK1200A600
SRPK1200A700
SRPK1200A800
SRPK1200AI000
SRPK1200A1200

1200

600
700
800

1000
1200

SKHA, SKLA 
SKPA

These instructions do not purport to cover all deuib or 
variations in equipment nor to provide for every possi­
ble contingency to be met in conneaion with insulla- 
tion operation or maintenance. Should further 
information be desired or should particular problems 
arise which are not covered sufBciently for the pur­
chaser’s purposes, the matter should hie referred to the 
GE Company.

Figure I

INSERT
RATING
PLUG
HERE

Figure 2

GE E le c tr ic a i D is tr ib u tio n  &  C o n tro i

103B3PSA

General Electnc Company 
41 Woodford Ave.. Plainville. CT 06062

®  1983 General Electric Company
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GE E le c tric a l D is tr ib u tio n  &  C o n tro l

I M P O R T A N T  N O T I C E

T h i s  S K  c i r c u i t  b r e a k e r ,  M a g - B r e a k ®  c i r c u i t  b r e a k e r ,  

o r  m o l d e d - c a s e  s w i t c h  h a s  r e d e s i g n e d  l o w e r  ( l o a d )  

t e r m i n a l  p a d s  t h a t  a r e  d i m e n s i o n a l l y  t h e  s a m e  a s  t h e  

u p p e r  ( l i n e )  t e r m i n a l  p a d s  a n d  t h e  s a m e  a s  t h e  l o a d  

t e r m i n a l s  o n  T K M A ,  T H K M A ,  a n d  T K H  b r e a k e r s ,  a n d  

o n  T K L  b r e a k e r s  w i t h  R M S - 9  trip u n i t s .

T o  t e r m i n a t e  i n s u l a t e d  c a b l e s  o n  t h e  l o w e r  ( l o a d )  

t e r m i n a l s  o f  th is b r e a k e r ,  u s e  o n e  o f  t h e  f o l l o w i n g  l u g  

c a t a l o g  n u m b e r s :  T C A L 8 1 ,  T C A L 1 2 1 ,  T C A L 1 2 4 ,  

T C 0 8 1 A ,  o r  T C 0 1 2 1 ,  a s  a p p r o p r i a t e  f o r  t h e  t r i p  

r a t i n g .  S e e  e n c l o s e d  i n s t r u c t i o n s  f o r  a d d i t i o n a l  l u g  

i n f o r m a t i o n .
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I FEDERAL SIGNAL CORPORATION
Bectrical Products

256872D 
REV. D 795 

Printed in U.S.A.

INSTRUCTION SHEET  
FOR 

FEDERAL MODEL 1 2 1 S  
VITALITE®

I. INSTALLATION.

SAFETY MESSAGE TO INSTALLERS

It is important to follow all instructions shipped 
with this product. This device is to be installed by a 
trained electrician who is thoroughly familiar with 
the National Electrical Code and will follow the NEC 
Guidelines as well as local codes.

The selection of the moimting location for the 
device, its controls and the routing of the wiring is to 
be accomplished xmder the direction of the facilities 
engineer and the safety engineer. In addition, listed 
below are some other important safety instructions 
and precautions you should follow:

• Read and imderstand all instructions 
before installing or operating this 
equipment.

• Do not connect this light to the system  
when power is on.

• After installation, test the light system to 
ensure that it is operating properly.

• After testing is complete, provide a copy of 
this instruction sheet to all operating 
personnel.

•  Establish a procedure to routinely check 
the light system for proper activation and 
operation.

Failure to follow all safety precautions and 
instructions may result in property damage, serious 
injury, or death to you or others.

A  U npacking.

After impacking the Model 121S, examine it 
for damage that may have occiured in transit. If the 
equipment has been damaged, do not attempt to 
install or operate it, file a claim immediately with the 
carrier stating the extent of the damage. Carefully 
check all envelopes, shipping labels and tags before 
removing or destroying them.

B . M ounting.

The Model 121S can be mounted on a flat 
surface or a 1/2-inch pipe, as shown in figures 1 
and 2.

Mounting on a vertical surface can also be 
accomplished using a separately purchased Federal 
Model LWMB2 (wall mounting bracket) or LCMB2 
(comer mounting bracket) mounting kit.

The light can be mounted in any position. 
However if  the unit is mounted upside-down in a 
damp location, drill a 1/8-inch hole in the dome to 
allow moisture to drain fi-om the unit as shown in 
figure 2.

Hardware and installation details are left to 
the user.
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C. Electrical Connections (See figure 1).

WARNING

Do not connect wires when power is applied.

Connect the light’s black lead to the phase 
(hot) power source connection. Connect the light's 
white lead to the neutral (common) power source 
connection.

II. MAINTENANCE.

SAFETY MESSAGE TO OPERATORS

Listed below are some important safety instruc­
tions and precautions you should follow:

• Read and understand all instructions 
before operating this system.

• Any maintenance to the light system miist 
be done with power turned off.

• Any maintenance to the light system must 
be performed by a trained electrician in 
accordance with NEC Guidelines and local 
codes.

• Never alter the unit in any manner. Safety 
in hazardous locations may be endangered 
if  additional openings or other alterations 
are made in units specifically designed for 
use in these locations.

• The nameplate, which may contain caution­
ary or other information of importance to 
maintenance personnel, should NOT be 
obscured in any way. Ensure that the name­
plate remains readable when the housing's 
exterior is painted.

• After servicing, test the light system to 
ensure it is operating properly.

Failure to follow these safety precautions may 
result in property damage, serious injury, or death to 
you or others.

1. Remove the screw that secures the 
retaining band on the unit.

A. Re-lamping.

T o  c h a n g e  t h e  l a m p ,  p r o c e e d  a s  f o l l o w s :

dome.
2. Remove the retaining band and lift off the

3. Replace the lamp with Federal Signal 
lamp Part No. 8107164.

4. Replace the dome and retaining band. 
Secure with the previously removed screw.

B. Cleaning Reflector.

Remove and replace dome in accordance with 
instructions in paragraph IIA. To clean reflector, use 
a soft cloth and any liquid household cleaner. DO 
NOT USE abrasive cleaners.

C. Lubrication.

The Motor-Gear Reducer Assembly is a 
sealed unit. Therefore, no lubrication is required.

D. Replacement Parts.

Description

Dome, Lexan, Red 
Dome, Lexan, Amber 
Dome, Lexan, Blue 
Dome, Lexan, Clear 
Dome, Lexan, Green 
Lamp, 120V

E. Mounting Kits.

Description

Mounting Bracket, Wall 
Mounting Bracket, Comer

Part No.

8444B019-11 
8444B019-12 
8444B019-13 
8444B019-14 
8444B019-15 
61-07164

Model No.

LWMB2
LCMB2

REVIEWED
□  REV!-',V£: 
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Superseaes GEH-17938 & GEH-4796B

3 0 0 - L i n e

C o m b i n a t i o n  

M a g n e t i c  S t a r t e r s
C R 3 0 7 - C R 3 0 8 , C R 3 1 0 - C R 3 1 1 , C R 3 8 7 , 
C R 3 9 0  Series

C a u t i o n : Before installing in a nuclear 
application, determine that the product is in­
tended tor such use.

W a r n i n g :  Disconnect power before in­
stalling or servicing.

D escription
General Electric 300-Line full-voltage motor 
starters include a magnetic contactor and a 
throe^eg block overload relay, providing 
motor protection against running and stalled 
mdtor overloads. The overload relay is pro­
vided with a yellow trip indicator located td 
the right of the reset arm, and is visible 
when the overload relay is tripped.

con.

(M S S tia O IE U ff
NEATER suors

Figure 1. Typical 300-Una magnetic starter

R a tin g s -6 0 0  V  M axim um

S tM f
Mn.

Currant
RaOng

ContPctdr
Max.

Currant
Radng

AC
Volts

Max. Hp 
fw  AC Motora

Single- ; 
pfiase :

Poly.
phaaa

Size 0
18 amp 20 amp 115 1
(opw (open) 200 — 3
and 18 amp 230 2 3

•nctosod) (enctosed) 460-575 — 5

Size 1
27 amp 30 amp Its 2 —
(oo«» (open) 200 — V/t
and 27 amp 230 3 Th

•nctosMl) (enclosed) 460-575 — 10

Motor branch circuit and control circuit over 
current protection should be supplied in ac­
cordance with the National Bectrical Code. 
CR305 contactors are suitable for u ^ o n  a 
circuit capable”of delivering not more tfT^~
5.000 RMS symmetrical amperes. 600 volts 
maximum when protected by H, J, K l, K5, 
RK1, RK5 class fuses, or a circuit breaker 
having an interrupting rating not less than
5.000 RMS symmetrical amperes.

Installation
Before connecting controller to power supply;
1. Remove all packing.
2. Clean magnet mating surfaces of any 

dirt or foreign matter.
3. Select and install heaters in accordance 

with heater table.
4. Operate movable magnet and operating 

arm by pressing on the nameplate to 
assure free movement.

5. Mount on a sturdy vertical support.
6. Make the electrical connections.
7. The starter overload relay may be reset 

manually by depressing and releasing 
the reset arm.

Coil R ep lacem ent
1. Remove power from device.
2. Press against coil while pulling up slightly 

on coil retainers (A -figure 1) and move 
retainers away from coil.

. 3.-Witfadi8n^map(Tet, assembly, coil, molded 
'  cover, and Movable anrTfrom device.
4. Withdraw spring dip (B-Figure 1) and 

remove armature from movabls-arm.
5. Remove coil from magnet
6. Replace coil.
7. Reassemble device by reversing procedure.

Contact R ep lacem ent
1. Perfomt steps 1 through 5 under Coil 

Replacement.
Z  Remove magnet from molded cover and 

movable arm.
3. Remove return spring from center of 

movable arm.
4 Remove molded cover from movable arm.
5. Depress and slide movable contact and 

spring from movable arm.
6. Remove screws holding stationary con­

tacts in place and remove stationary 
contacts.

7. Reassemble device by reversing procedure.

snnoNARreOMTACr SCREWS STAnONARY 
.COMTSCTS vnas' F- coMiaer -

  M̂OUKB^^CO/ER
iwmslearm 
L.

RETURN SPBWG
SPSWS

SfTOW SEAT

Figure 2.

Note: For starters with one or more nor­
mally closed contacts, perform steps 1 and 2 
shown under Coil Replacement. Withdraw 
spring dip (B-Rgure 1) and remove arm­
ature, coil, and magnet from device. Re­
move return spring from center of movable 
arm. Remove molded cover and stationary 
contacts before lifting movable arm from 
device.

Norm ally C losed Contacts
The contacts may be converted from nor­
mally open to normally closed with no addi- 
fonal parts. Perform steps 1 through 4 

“sfxown iinder Coil Replacement. Uft coif and 
magnet from movable arm. Remove return 
spring from center of movable arm. Depress 
movable contact spring and spring seat 
against movable contact and rotate these 
p ^  '/S turn without removing them from 
window. Remove the stationary contacts. In­
stall the movable arm in the device. Install 
the stationary contacts so that their silver 
pads face the movable contaa silver pads. 
Reassemble the device. To change contacts 
from normally closed to normally open posi­
tion, reverse the above procedure.

C heck  For W elded  C ontacts  
In O verload Relay
With power disconnected, disconnect the 
control wiring from the relay terminals.
Place a bell set or resistance measuring in­
strument across relay terminals. Depress 
and release reset arm to insure relay is reset.

G E N E R A L ^ )  ELECTRIC



In this condition mere should be continuity 
between me tertninals. Depress white manual 
check operator to trip the relay. In me mpped 
condition me circuit between the terminals 
should be open Indicating the contacts are 
operating normally. Rewire the terminals 
and reset me relay for normal operation.

M aintenance
1 . Always remove power from device before 

performing any maintenance.
2. Keep magnet mating surface free of ac­

cumulated dirt or dust.
3. Oo Nat Oil Or Grease the magnet 

mating surfaces.
4. Contacts are carefully designed for max­

imum life. They need only be replaced 
when nearly all the silver tip is gone and 
me contact tip support is exposed. Do 
Not File the contacts. Filing or. dressing 
me contacts only results in lost tip 
material and reduces life.

5. The ultimate tripping current of me in­
stalled relay heater can be adjusted 
± 1 0 %  by using the adjustment dial, 
shown in Rgure 1.

6. On reversing and two-speed starters, me 
mechanicai interiock has been factory 
adjusted and normally should never have 
to be readjusted. If readjustment is ever 
needed, mese steps should be followed:

A. Close one contactor by hand by pushing 
down on armature.

B. Using me omer hand, loosen me nut on 
opposite contactor interlock arm and slide 
it towards me top of me elongated slot 
until all gap is taken up between me two 
arms. Follow me same procedure wim me 
opposite contactor and interlock arm.

C. Bast adjustment is usually obtained 
when bom mechanical interiock arm 
assemblies are as far up in the elon­
gated slot as possible.

0 . Wrth bom arms adjusted, there should 
be a very slight gap (approximately V16- 
inch) between me arms with both con­
tactors open. Neimer arm should overlap 
me other with bom contactors open.

Caution: Before adjustii^ or (iterating revetser,
make sure the mechanical interiock atm is en­
gaged with movable caitact arm.

Coli
Retainer

Magnet
AesemBly

Overtoad 
Relay

Coil
Retainer

Adluatment Dial OL Reiav Heater Slots

Figure 3. Typical CR307 combination starter.

Whan raassambling, note that tha magnet and movable arm 
assembly (Items 5 through 10) vitill «  only ana way. The magnm. 
Item 8, and movable arm. Item 7, will lit either way but wl8 be 
quistar if taassamblad tha same way they ware taken apart

Figure 4.

Coil Suffix T ab le
Order 1S021G plus coil suffix number below)

60 H m 115-
120V

200-
208V

23ty~
240V ----- 460-

480V
575-
MOV

SOHM 110V 220V 380V 440V 550V
Coil Suffix 002 023 003 064 004 005

Accessory Kits
First NO aux. cont (Or CR30S. CR306................... CR305X100A
First NC aux. cont tor CR305. CR306................... CR30SX100B
Fitst NO-NC aux. com. tor CR30S. CR306 CR30SX100C
Addittonal NO aux. cont tor all torms..................... CRSOSXIOOD
Additional NC aux. cont tor all torms.....................CR305X100E
Push button...................................................     .CR30SX120N
Selector switch. H-O-A......................................... CR305X130N
Selactor switch, OFF-ON......................................CR30SX130P
IndieatIng right...................................................CR305X150N
FHth pole..............................................................CR305X1118
Control circuit (usa..................................CR30SX141A. B. C, D

Principal R en ew al Parts

Hei Me% CMalog
Number

Quintity Requitednm, no. 
Figure 4 Peecdptlon

dvWmjav 4 fefirm m # CR310/CR311/CR390CR307/ CR308/ CR387
u n  Com. Rigm Com.

1 Con retainer assembly 54aA30lG0S0 2 2 2
2 Overload relay (34<eaiar. noivcompansaled farm, 1 NC contacQ ■CR324C310F 1 I t t
3 Oveitoad relay (34<eaier, non<ompansaiad form. 1 NO-i NC cantacq CR324C380F 1 n t
4 Set at stationary and movable contaca with springe and screwe for tour.pal*s: 

NEMA Size 0 
NEMA Size 1 S48A3O1G0S3

t
1

1
1

1
t

s MoMeO cover tor stabonaty and movable contacts 1880711P001 1 1 t
6 Rshim spring ror movable contact support S41A278P001 1 1 1
7 Molded movable comact suppon tor 2-. 3-. 4iioia 187O3S0P001 1 1 1
8 Armature and frame (magnet) S48A301G0S4 1 1 1
9 Operating coil 1S02ia*»* 1 1 1
10 Spring retainer for armature S46AS88P001 1 1 1
11
12 Overload relay for 2-soeed sin̂ ewrinding cantroUer (1 NO-1 NC comao)

CR324C310G
CR324C380G

1
1

*** Add eod suffix number from above table to completa the catalog number. Example; Cat No. I5021G002 has ratings of itS-tZOV. 60 Hz and ttOV. 50 Hz. 
t  Omittsd on 2-spaed single-winding canpoller. 
a Quantity one (or mulU-speeo controller.

These instructions do not purport to cover all details or vatiations in equipment not to pmviOe tar every possible contingency to be met in connection with installation, 
operation, or maintenance. Should particular problems arise wfiicfi are not covered sufficiently for the Purchaser's purposes, the matter should be refeneO to the nearest 
General Bectric sales office.

For further information 
call or write your local 
General Electric (jistributor 
or sales office.
Or write . .  .

General Electric Company 
General Purpose 
Control Components 
P. 0 . Box 2913 
Bloomington, IL 61702-2913

(1M)

GENERAL ELECTRIC
Primed In U.SA.



GE E le c tr ic a l D is tr ib u tio n  &  C o n tro l

COMT ON SHEET

TITLE

5 5 - 1 7 9 3 4 0
CONT ON SHEET FL SH NO. 1

1 IR IN 6 INSTRUCTIONS PORi
S s^ I^ I c ' sTAr I S s"  ^  NON-REVERSING

FIRST MADE FOR NEMA SIZE 00 . 0  &  1
TABLE A

STANDARD 
PILOT DEVICES

START-STOP

MLO- BLACK

WHITE

RED

PUSHBUTTONS

OFT ON
WHITE

BLACK

( ONIT WIRE * 8 '  >

selI c'^r̂ VwT tch

NATO o- RED

• OFT

m ito  3
__________ BLACK ,

< ONIT WIRE 'B ' >

RENOTE
DEVICE

m i ^ w T T C H

table b

DEVICES

START-STOP

PUSHSUTTONS

OFT ON

C OMIT f l l «  'S '  >

SElicT^^VwTTCH

HAND AUTO
#^|o- 
?“ *•

< ONIT WIRE '8 '  >

RCMOT
OCVIC

seiEcrroVwyTCH

GNO Tl (motor) T3

LI

CONTROL 
CIRCUIT FUSING

1 - p f ^ L l

-NONENCLATURE- 
N-LINE CONTACTOR 
X-OVEia.OAO RELAY 
I-IMDICATING LIGHT 
FU-FUSE
X-INOICATES CONTACT CLOSED

GRQUND KIT 
1/2 -IN  CONDUIT 5 5 -21340SG001
3 /4 -IN  CONDUIT 55 -213403G002
1-IN CONDUIT 55 -213403G003
1 1 /4 -IN  CONDUIT 55-2134030004
1 1 /2 -IN  CONDUIT 55 -213403G005
2-W  CONDUIT 55-2134030006
2 1 /2 -IN  CONDUIT 55-213403G007
3-IN CONDUIT 55-2134030008

NOTE: AOOmONAL OVER-CURRENT PROTECTION 
MAY BE REQUIRED. REFER TO THE 
NATIONAL ELECTRICAL CODE OR UXM.
ELECTRICAL CODE AS REQUIRED.

FOR 1-PH4SE OPERATION USMG
• SOUO STATE OVERUMO RELAY

SEE GEH-«430(a U )  OR CEH-6431 (sz 3.4)
• THEniAL OVERLOM) REUY

CHANGE CONNECnON MRS */T FROM L2 TO LL 
CONNECT UNE TO LI AND U  ANO LOAO TO Tl AND 13.

FOR STARTER WITHOUT DISCOWCCT MEANS -  WIRE 
LINE DIRECT TO L I. L2 ANO L3 ON STARTER.

FOR EXTRA AUXILIARY CONTACTS- A MAXIMUM OF 4 
CONTACTS MAY BE ADDED AT POSITIONS 
T. U W, X. Y L Z FOR SIZE 0 L 1 ONLY.

FOR SEPARATE CONTROL SOURCE -  OMIT WIRE *A*
AND CONNEa SEPARATE CONTROL SOURCE TO 
N/C CONTACT ON OL ANO TO 1 ON PILOT DEVICE.
WIRrA' IS OMITTED AT FACTORY ON ALL STARTERS 
WITH A COIL VOLTAGE OF 120V OR LESS.

USE 75*C COPPER UNE LOAD
CONDUCTORS ONLY. FOR CR306 20 LB-IN 20 LB-IN
FIELD WIRING. TORQUE CR307 AS MARKED 20 LB-IN
UNE ANO LOAO TERMINALS CR308 35 LB-IN 20 LB-IN
AS MARKED OR AS SHOWN CR3B7 AS MARKED 20 LB-IN
AT RIGHT:

C. DEVISSER 20 /M A R /6S  '

START-STOP PUStfflUTTON ELEMENTARY L2

I---------------1
I REMOTE I 
I STOP I ,

M - a L a  *
STOP

START

-O O- 
M

r O i
) OL

Ll

rREMOTE*!
I 1

3  POSITION SELECTOR SWITCH ELEMENTARY

OFT

REVISIONS

r

CC
CD

I rmiOTE 
I I device

TO BE OMITTED

L l
2 POSITION SELECTOR SWITCH ELEMENTARY

OFF ON p X - ; :

Be„OMITTED

GE E 0

05

OFS

PRINTS TO

7 9 3 4 0
► - cowow SHOT fL SH M X ,
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H o n e y w e l l

T 6 7 5 A . B  a n d  T 6 7 8 A  

T E M P E R A T U R E  C O N T R O L L E R S

THE T67S AND T$7« TEMPERATURE CONTROLLERS REO- 
U U T E  THE TEMPERATURE OP AIR OR U Q U I0 8  IN DUCTS, 
PIPES. TANKS, AND BOILERS. TYPICAL USES INCLUDE  
CONTROL OF DAMPERS AND VALVES M  HEATINO, COOL­
ING, OR H E A T1N G C 00U N 0  SYSTEMS.

□  T67SA □  T676B □  TersA

T 67 5 B T675A
TBTSA

T675A.T678A 
WITH FAST-RESPONSE 
SENSING ELEMENT

•  T676A haa ona alngl»-p«ie, doubla-throw (apdl) awlioh 
that braaka R-B and m akaa R-W at tha aat point on a tarn- 
pofaturo riae.

■ T67SB Manual Raaal Low Utilt UmK haa ona alnglwipela, 
alneto-lhrow (apai) awltoh that breaks at tha sot point on a 
tamporatura fall, and roqulraa manual raaaiUnB.

• T87SA haa two alngl»i>ola, doub(»4hraw (apdt) awtiohoa 
that oparata In aaquanea. Tha right swheh broaka R>B and 
rnakaa R-W at tho aoi point on o tomperaturo riao. Tho lott 
aarileh broaka R-B and makoa R<W If tha tsmporauirs cotv  
tinuoa 10 rtso through tha Inioraiaga dIKaraniiaL

•  Td75A modafa ovollablo with an acQuatablo dIfTsraniial.

•  T67SA and T67BA hava sot point adjuatmant knob on front 
efeaao .

•  Capillary tubing allowa ra n o la  mounting of aanaing al»- 
moni; modala ovoliablo with various longtha.

• T67SA and T676A medalB avaliabla with a faal-raaponaa 
aanaing olamonL

•  ControUar can ba mountad lo t all appiioatlona.

•  Mounting aeeosaorioa avallatrio for all appltoatlona.

•  Amblant tamporaluro oomponaatad.

•  insart auppllod w ith  TR A D ELIN E m edals raplaeaa sot 
point knob to diaoouraga tam paring.

SPECIFICATIONS
TRADELINE MODELS--------------------------------------------------------------------- ------------------------------------------------

TRAOEUNE modols are seleotod and paokagod to provide easo of atooMng. ease ol handlhtg. end maximum replooement vtdue. 
TRADELINE model speoinootions ore the tam o os ffiofo of standard modola oxoopt as noted below.

ViADEUNE MODELS AVAILABLE:
TB76AendT678ATempofoture Controllers— too Tablo 1 for 

TRAOEUNE modelt available.
CAPILLARY: 6 h 1.6 m] long, ooppor (oxoept one T676A model 
whh a  20 ft {6.1 m eapUlaty).
ADOmONAL FEATURES:

•  AS TRADEUNE models Indude-tamper resisting Insart and

107324A CapWary Hoidar. (Models whh (att-iosponto tm s -  
Ing elofflentkiclude t31624A C a f^a iy  Holder.)

•  TRADEUNE modols ol T676A. T676A suppUed whh Impacl 
resistant Norol oovara.

•  TRADEUNE pack vvhh orMt-toferonoo and speola! intiruot- 
ion shaoL

TABLE 1—TRAOEUNE MODELS AVAILABLE

OpaiaUngTsmporaturt Maximum 8Mt Bulb TMparaiuri
Uodsl DIflanntlBl F C F C

T675A(1 tpdttwliGh) A<QuslBbie3Flo10Ft1.7Cti5.6C| OtotOIAf -16to38 126 62
160to260 7110 127 260 1SS

AdjusBfaie 3.6 F IS 12 F [2.0 C to 6.7 C] 55to175» 1310 79 200 83
Faedai1F|06C} OtolOO -1810^ 125 62

T67M{2cpdtswlidMs) Each switch: Fixed et3F(1.7q 
Inetstage: Atĵ ustobla 3 F to 10 F (1.7 C to 6.6 d

OtolOO* >18te«36 126 62

Eaoh iwitolu Fixed tt 3.6 F (2.0 C] 
kiiantage: Adjustoble 3.6 F to 12 F [2.0 C to 6.7 C]

55to175» l3to7» 200 S3

• TR«)aiC flioM alM availafah wih a (sM-«stp«Ke sarNĥ  eleiMctt. Mudng a 131S24A CtpHtiy HoUeL 
hTRADGUNE model also available with a 20 h (6.1 is] ooppweapBaiy.

8 .H . Form  N um ber 60-1087
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DiSamrial (oovor must be removed):

T878A Modeit wttr K lusiib le  ditterentei-adiwsiinem del ( 
snep-asiSng swten.

T678A  In tersuge •d ju s lm en t'-tto r wheel on left side of

MAXIMUM 8Af%  BULB TEMPERATURE: See Table Z
TEMPERATURE 8EN 8IN Q  ELEMENT: Standard olemeni U  a  Iq -  

uidJiled. ramoia bulb. Soma models are aveOabie wHh a  fast- 
tsaponse. Gquld-fllled. ooiad capDlaiy alement whtoh radwoaa 
rasponae time lo appnam ataly 1/4 h a t  of h e  standard bulb.

SENSING BULB SIZE: 
la n g h -4 S r tS ln  1108.4 mml.
Diamelar—*1/2 In [12.7 n iii^

MAXIMUM SENSINO BULB PRESSURE: 60 psi [344.7 kPa] for

C / S S w r L S o T H  AND MATERIAL 
T676A and T878A atandard modela—S It (1:6 m] copper or 20 It

electrical RATINGS;
T875A modala with ad)usiable dlBeiOTdai end TB76A:

o o ^ r ,  moneL or stainless siaaL

I
I
I
I

I
I

I
I
I
I
I

I
I

I

and T878A laaHeaponse models—S It [t.S  m] copper 
oopnaty w lh  a  ooaed sensing olemoia on h e  end: tensing 
Mament k  ooled 1/8 bi. [3.2 mm) aibing. 1-1/2 In [38.1 in) 
domstar x  6  h .  (127 mm] long. The ooB may be svatohed B  
apprexlmataly 10 h .  (254 mm).

T675B—10 ft (3.0 m] copper.
CAPILLARY HOLDER: 107324A nduded w ih  TRAOELINE models 

(axoapt iaat-rasponse modak). 131S24A indudad w ih  all tast- 
retpansfl modole.

WIRING KNOOKOUTB: TVra 7/8 b). (22.2 mm] diameiar knockouts 
(or 1/2 bi. oondih(one bt h e  top end one in h e  bottom). 

CONTROLLER MOUNTTNO: A m  position: h ie e  screws through 
sioiiBd holec In back of case (pig. 1).

SENSING BULB MOUNTING:
In air dticts—oapBoiy hcider.
In bailees or storage tonka-bnm ertnn weB (Rg. 4) w  oepHaiy 

oompressiOAflalna.
DIMENSIONS: See Fig. 1.
APPROVALS;

UNDERWRITERS UBORATORIES INC. LISTED:
T676A and T 678A -F ite  No. E4438. V b l 4; Guide No. XAPX. 
T 676B -P «e  No. 8A481. VoL 3; Guide No. 8DFY.

CANADIAN STANDARDS ASSOCIATION CERRFlEO  
(120 V. 240 V. and some 208 V  models only); T876a and 
T B 7 8 A -F te  No. LR1620. Guide N a  4 0 0 ^ -0 .

REPLACEMENT p a r t ;
1. 131524A CapNaiy Holder, for mounting a  (ast-responsa tens­

ing alemant tai an air duct 
ACCESSORIES:

I . 131S24A CapWaiy Holder, for mounting a tenting bulb in an 
air duct 8-3A  h . (21L 7  mm] long.

2.S11268DOuetBulbHokiBr.
3. Immersion Well Aasembly— to proieet sensing bulb from 

mechenlcal or chemloai damage when mounting 'in a  boltor or sioN 
age tank; ooppar, 4-3/a bu (120.7 mm] insertion le n (^ ; foeludes 
112721 Tube C ip  for damping aapaiaiy t h e  n  immersion weft—

-  1 1 2 6 2 2 ^  1/2-14 NPT external threads on spudL
-  112630A, 3/4-14 NPT extsmd h readt on spud.

4. Capillary Compression Rning— to provide seol-olf when 
mounting s e n ^  bulb dbeefly In a  boOor or storage im k: brats, 5/8 
in. (lS.fi mm] hraad length—

-  104/W4A, 1/2-14 NPT external h readt on spud.
>  104484B. 3/4-14 NPT external h readt on spud.

5 .105000  T -s trap -fa r damping sensing bub to a plpo or simi­
lar mounl

6. 7840HY Bag Assembly—w lh  standoff bracket for mounting 
tiie oorwdtana an kuulatad duct

7. Q816A Splash-proof Encfosuro.
8 . 34888A Sun Shield.
fi. 801534 CaObtadon Wrench.

10. 194890 Tamper-resisting Insait button to conceal set point
I I .  Celsius sealeplares for T675.

- 1944660:75 to 125 Craplaoes 160 F n  260 Fscaleplala.
-  194468H; mbiut 30 C to plus 50 C replaoes 0  F to 100 

scdeplato.
-  1044a6F ;'l6C to 7S C iap lao o s55F to l73F sca lo p la to .

180 Vas MO Vas an Vas

Fidlceti 8.0 t l 42
LocMRow 40.0 906 252
Plot Duly 12SVA 126VA 125 VA

TB7SA models with fixed darerentid -128 VA at 120/208/240/277 
Vac.

T 8 7 8 & -1 2 8  VA p lot d «V  WP »  277 Veo.
TB78A—maximuffl oonneoted foad-2000 VA.

OPERATING TEM PERATURE RANGE (SCALE RA N G E): Sea 
T ib ia2 .

DIFFERENTIAL See Table Z

OMKHOCKauTmosi

|U! |K.*I
^ - m u  DOES HOT HAWC M  M M U tn K m  m o * .

A  T « IS «  M M  A IM M M L  M O C T SUTTON O M O IM T tO fT  OMMCO U H C » .

A  nUOetlHEUaoeLST«7SN,TS>l«<MLT-HOM£LCOVEIIINCI«EASE5 
TM EiC M M C M i O M  »T  M » M ltiW A T E I.r l / t  K  (S I — I.

Ftfl. 1—  DIMENSiONS OF TH E T876 and T678 TEMPEHATUBE  
CONTROLLER, IN  in. (mm IN BRACKETS].

,TeftMlNAt.SCRCWS(» 

,V.NOTCH

Tsrin otrraatNTiALAOiUSTMINT UAL

Pig. :8-|JO C A T10N  O F TH E  A O J U s n iE N T  D IA L  O N  T878A  
M OOEL8 WITH AN ADJUSTABLE O lFFER E N TU L

ODiiLiTen lai.i i a. a



I <iNDEEg>
INSTALLATION, OPERATING AND 

MAINTENANCE INSTRUCTIONS FOR 
INDEECO ELECTRIC DUCT HEATERS

APPUCATION INFORMATION

1. Follow the procedure given on the reverse side of this sheet to 
find the minimum air velocity for safe operation. At least this minimum 
velocity must be provided at all points over fhe heater face area. 
Failure to meet this requirement may result in serious damage or 
nuisance thermal cutout tripping.

2. The maximum air inlet temperature lor open coil heaters is 100°F 
and for finned tubular heaters, 80°F.

3. The heater must be located at least 48' from any grills, registers, 
filters, abrupt duct size changes, humidifiers, air conditioning or air 
handling units, or any other change or obstructions in the duct which 
may result in nonuniform airflow. Duct elbows or turns must be 
located at least 4 ‘ from the inlet oi the heater and 2' from the outlet of 
the heater. Sufficient working space must be provided per paragraph 
110-16 of the NEC.

4. These duct heaters are not intended for installation in series in 
the airstream; the heaters are designed for use only as a single unit 
within a duct with the exception of Series 2UA, XUA, TFZUA, 
TFUZUA, TFXUA and TFLXUA, which are designed for stacked 
installation for use as a single unit within a duct. (See Fig. No. 3)

MECHANICAL INSTALLATION

1. Heater terminal outlet box should not be enclosed. Heaters with 
expanded metal terminal box covers must be installed In a position 
where air passing out of the terminal box does not enter into confined 
areas of the building structure (such as a space behind a false ceiling, 
a hollow space in a wall. etc.).

2. All heaters are suitable for installation with zero spacing between 
the duct and combustible surfaces.

3. The heater must be installed in the correct position as shown by 
the arrows in the terminal box.

4. Sufficient clearance for convection cooling must be allowed for all 
heaters with built-in SOLITECH Power Controllers. Provide at least 5 
inches of free air space above and below cooling fins extending from 
heater terminal box.

5. The air duct should be installed in accordance with the standards 
of the National Fire Protection Association for installation of air 
conditioning and ventilating systems of other than residence type 
(Pamphlet No. 90A) and residence type warm air heating and air 
conditioning systems (Pamphlet No. 90B).

6. For proper operation of heaters equipped with a built-in airflow 
switch, a minimum of .07* WC of static pressure is required in the duct 
system and the vetocity pickup tube for the airflow switch must be 
pointed in the proper direction. When the heater is installed on fhe 
downstream or positive pressure side of the air moving fan, the arrow 
on the mounting flange of the pickup tube must point in the same 
direction as the airflow. When the heater is installed on the upstream 
or negative pressure side ot the air moving tan. the arrow must point 
in the direction opposite to the airflow. It incorrectly installed, remove

FOR STACKED TYPE HEATERS ONLY: (See Fig. No. 3)

, 1 1 .  The heaters with catalog prefix ZUA. XUA, TFZUA, TFLZUA, 
TFXUA. or TFLXUA must be stacked as indicated in Fig. No. 3.

FOR HEATERS TO BE INSTALLED IN FIBER GLASS DUCTS:

12. Write factory for special instructions. Note that the fiber glass duct 
material itself must be UL listed.

FOR HEATERS TO BE INSTALLED IN INTERIOR INSULATED 
DUCTS:

13. All slip-in type heaters are suitable for installation in ducts with up 
to 1" of interior insulation as long as they have been sized for the 
dimensiorts inside the insulation. The heaters are not suitable for 
insulation depths of greater than t '  unless a special construction has 
been ordered. Range type heaters are only suitable for installation in 
insulated ducts if specially ordered for this application.

ELECTRICAL INSTALLATION

14. Follow the wiring diagram on the inside of the terminal box.

15. Supply connections must be made with copper wiring rated for 
75°C minimum. Use aluminum wire only when specifically called for 
on accompanying wiring diagram.

16. If supply connections are tor 250 volts or greater, ail wiring must 
be insulated for 600 volts.

17. When making line connections to heater element terminals FOR 
FINNED TUBULAR DUCT HEATERS ONLY, apply a 'W  wrench to 
flat section of terminal immediately below threads. Otherwise 
damage to terminal may result.

18. Supply conductors tor heaters rated less than 50 KW, must be 
sized at 125% ot rated load. On heaters rated 50 KW and more, the 
supply conductors may be sized at 100% ot rated load, it indicated on 
the wiring diagram. The line current for either a single or three phase 
load is calculated as folloiMs;

Single Phase Line Current

Three Phase Line Current =

KW X 1000 

Voltage

KW X 1000 

Voltage x i.73

19. The following table shows the maximum current tor 75°C. Copper 
wire with not more than 3 conductors in a raceway. It is based on the 
1990 National Bectrical Code table 310-16. The amperages shown 
are for 125% and 100% wire sizing. If there are more than 3 con­
ductors in a raceway, derate these amperages per note 8 to Table 
310-16.

me two screws holding me pickup tube in place, rotate 180° and 
reinstall. See separate instruction sheet for installation of heaters AMPS Wire Size AMPS Wire Size AMPS Wire Size
supplied wim a remote pickup tube. 125% 100% AW(^CM 125% 100% AWG/MCM 125% 100% AWG/MCM
FOR FLANGE TYPE HEATERS ONLY: (See Fig. No. 1) 12 14 80 100 3 184 230 4/0
7. Provide flanges on me duct to match me heater flanges, bom on 16 12 92 115 2 204 255 250

me entering and leaving air sides. 24 10 104 130 1 228 285 300
8. Attach me duct flanges to me heater flanges wrth bolts, sheet 40 8 120 150 0 248 310 350

metal screws or slip and drive connectors when me heater has 52 65 6 140 175 2fl} 268 335 400
matching connectors for mis purpose. 68 85 4 160 200 3A) 304 380 500

FOR SLIP-IN TYPE HEATERS ONLY; (See Fig. No. 2)

9. Cut a hole in the side of the duct to accommodate the body ot the 
heater (excluding terminal box). This hole should be Va" larger than 
the heater frame.

i a  Slip the heater into the duct and attach the back of the terminal 
box to the duct with sheet metal screws.

20. When connecting heaters with more than one stage, wire stage 
No. 1 so that it is the first stage on and the last stage off. Heaters with 
built-in PE switches must follow this rule also. The stage number will 
be indicated on the front ot each PE switch.
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continued installation etc.

21. The heater must be wired so that it 
cannot operate unless air is flowing over 
it. This can be accomplished by using a 
built-in airflow switch, a built-in fan relay 
or any of several other methods. See the 
accompanying wiring diagram tor the 
method used with this heater and provide 
appropriate Interfock wiring as illustrated.

22. National Electrical Code and Under­
writers Laboratories require the heater 
manufacturer to supply 1) over-current 
protection where heater total current ex­
ceeds 48 amperes and 2) any contactors 
required for proper functioning ot temper­
ature limiting controls. Where these de­
vices are not included in the heater termi­
nal box of a U .L  listed heater, they are 
supplied in a remote U .L listed panel 
board shown on the wiring diagram.

23. If not supplied as part of this heater, 
install a line disconnect switch or main 
drcuit breaker in accordance with the Na­
tional Electrical Code. Depending upon 
the heater's location and accessibility, a 
built-in disconnect switch may meet this 
requirement.

24. All electrical connections in the 
heater, including both field and factory 
made connections, should be checked for 
tightness before operating the heater. In 
addition, after a short period of operation, 
ail connections should again be checked 
for tightness.

25. If heater is wired to a heating-cooling 
thermostat, use a thermostat with isolat­
ing circuits to prevent possible inter­
connection of Class 2 outputs.

26a. If the area inside of the sheet metal 
directly surrounding the heating element 
section is more than 1" smaller in length 
and/or width than the duct in which the 
duct heater is installed, the watts per 
square foot of dudt area should be cal­
culated as the heater nameplate watts 
divided by the area inside the sheet metai 
enclosure directly around the heating 
elements.

26b. If the heating elements are divided 
into several sections with uncoiled resist­
ance wire between two or more coiled 
sections, maximum watts per sq. ft. 
should be calculated as follows;

Heater nameplate watts

I N S T A L L A T I O N  D R A W I N G S

Fig. 1 -  Installation drawing of 
flanged heater.

Fig. 2 -  Installation drawing of 
slip-in heater.

Rg. 3 -  installation drawing of 
two stacked sections in a duct.

A I R  F L O W  R E Q U I R E M E N T S

Calculate watts per square foot of duct area as: , (see #26)
duct area (Sq. Ft.)

0 100 300 400 SOO too no 800 900 1000 1100 is»
MHMW m  vaocnr taum

(FBT PER MRIIE)

Fig. 4.

0 too 200 300 400 900 too no 800 900 1000 1100 1200 
WHWM «R KEunrr REOuiRa 

IFEET PBI HMnq

Fig. 5
Number of heated sections x  area 

of one heated section
OPERATION & MAINTENANCE 

NOTICE; ALL SOURCES OF SUPPLY MUST BE DISCONNECTED BEFORE WORKING ON THIS EOUIPMENT.

To operate this heater make sure ail associated control equipment is 
on, energize main supply disconnect and set controlling thermostat 
above ambient temperature. This heater is equipped with automatic 
and manual reset temperature limiting controls. If it fails to operate, 
make sure manual resets are operative by pushing reset buttons.

The only routine maintenance required is to check all electrical 
connections, including field and factory made connections, for tight­
ness at least once each year or operating season. In addition, of 
course, any filters in the airstream must be kept clean so that 
adequate airflow is maintained.

I N D U S T R I A L  E N G I N E E R I N G  &  E Q U I P M E N T  C O M P A N Y
425 Hanley Industrial Court •  (314) 644-4300 •  St. Louis, MO 63144 USA •  FAX 314-644-5332

10-2175-83-13 SMI 293-6



MULTI-STAGE
CONTROLLER

SEE OPTION 
CODES 2 3  (. 24 
rOR CIRCUIT 
CLASS.
(GROUND LUG 
NOT PROVIDED 
WITH CLASS 2 
CIRCUIT.)

SEE OPTION --------
CODE #20. #21. 
ANO/OR #22 FOR 
WIRE SIZING.

SINGLE y 
PHASE/ -  

LINE \ -  
VOLTAGE

{£1J-*CI

DISCONNECT 
SWITCH

EUSING
CLASS.______
250 VAC  600 VAC__
AMP RATING:_____ A

BACKUP 
CONTACTOR(S)'

S 'Jri-Kw

CONTROLLING
CONTACTOR(S)

USE CO PPER S U P P IY  WIRE SU IIA B LE FOR 7 5 C . ( 9 f f C  IN  CANADA). WIRE EXIERNAL CONTROL CIRCUIT PER CLASS 1.
ARTICLE 725 or NI C. ANO/OR CUSS 1. SECTION 16 OF CEC. EXCEPT THE CLASS 2 ClRCUIT(S) SHOWN ABOVE.
U II I IS L 7  017 C O N O lin  lA P A U I t  OE SUPPORTER 7 5 X .  ( 9 0 X  AU CANADA) C O N N E C IE Z LE CIRCUIT 01 CO HIRO I. I X IER NE LN SUIVANT CIASSE I .
M .I IC IE  7:>S 01 IA  N IL .  ( ) i ) / l  I  C IA S S L 1. M C T IO H  H i o r  LA e t c  ( IX C IP IlO N :  IE  CIRCUIT 01 Cl a S'JE 7 OL MA M I.NIIONNC A ll 01 SSUS)

MAY NOT BE SUPPLIED. SEE THE OPTIOl 
KEY BELOW WHICH INDICATES BY CHECI 
MARKS WHICH NUMBERED CIRCLES APPL'i
O F = * “r i O P v J  K  E I ' V  — 
CHECK MARKS INDICATE WHICH CIRCLES APPIJ

CONTROLLING CONTACTOR(S) -  2 POLE121 EH

✓

z:

OJ
04
OS
06
07
08
09
10
I I

14
15
16
17
ta
19

20

21

22

23
24

02 SAFETY CONtACTOR(S) -  2 POLE
BACK-UP CONTACtOR(S) -  2 POLE
CONTROLLING CONTACTOR(S) -  3 POLE
SAFETY CONTACTOR(S) -  3 POLE
BACK-UP CONTACTOR(S) -  3 POLE
SINGLE PHASE LINE FUSING (LI ONLY)
SINGLE PHASE LINE FUSING (LI A L2)
THREE PHASE LINE FUSING
PRIMARY TRANSFORMER FUSING -  I LINE
PRIMARY transformer FUSING -  2 LINE
SECONDARY TRANSFORMER FUSING
PILOT LIGHT -  LOW AIRFLOW
PILOT LIGHT -  HEATER ON
PILOT LIGHT -  STAG E(S) ON
PILOT LIGHT -  FAN ON
PILOT SWITCH
CONTROL CIRCUIT DISCONNECT SWITCH
NO DISCONNECT SWITCLI

IF CHECKED. HEATER MAY BE WIRED WITH____
AWC MIN. SUPPLY WIRE PER 424.22(d)NCC IF 
THE HEATER IS CONTROLLED IN ONE OF THE 
FOLLOWING 3 WAYS (I)TWO OR MORE THER- 
MOSTAT(S) (2)THERM0STAT WITH 2 OR MORE 
STAGES (3)PR0P0RTI0NING TYPE THERMOSIAT(S)

USE  AWG MIN. SUPPLY WIRE.
WIRE(S) PER PHASE.

I

UTIUSER UN CABLE O'ALIMENTATION O'AU MOINS

 AUG. CONOUCIEUR(S) PAR PHASt
CLASS I CIRCUIT
CLASS 2 CIRCUIT

25|NO MANUAL CUT-OUT(S)
LEGEND: POWER WIRING  

CONTROL WIRING  
WIRING SUPPLIED ONL'i 
WHEN ASSOCIATED  
OPTIO N IS SUPPLIED

THIS DRAWING IS IHC PROPERTY OF INDUSTRIAL ENCINECRiNC 
AND EQUIPMENT COMPANY INC. (INOCCCO) AND IS lOANTO 
UPON CONDITION THAT IT IS NOT TO BE REPRODUCED OR 
COPIED IN WHOLE OR IN PART OR USED FURNISHING 
INFORMATION TO ANY PERSON WITHOUT WRIHEN CONSENT O f 
INDEECO. OR FOR ANY PURPOSE OnRIMENIAL TO THEIR 
INTEREST, AND TO BE RHUflNCO UPON REQUEST.

4 2 5  HANLEY INDUSTRIAL COURT 
ST. LOUIS. MO 63144  

O niC C : 3 1 4 /6 4 4 -4 3 0 0  
LAX 3 1 4 /6 4 4 -5 3 3 7

USA
NO.

9 3 1 1 1 7 9  0 1 9  A  {
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C o l u m b u s  E le c t r ic

I N S T R U C T I O N S  F O R  M O D E L  

R H - 1  A I R  F L O W  S W I T C H

This switch may be used to sense duct static pressure or to prove blower is running and performs as an interlock 
to assure proper air movement when equipment is on and running.
NOTE: THIS DEVICE IS GRAVITY SENSITIVE AND MUST BE INSTALLED IN A VERTICAL POSITION. 
MOUNTING: The RH-1 Air Flow Switch may be used to sense pressure, vacuum or differentials of pressure or 
vacuum. Mount the control vertically on duct or equipment using sheet metal screws. Connect 1/4” tubing to Air 
Flow Switch using conneaors as provided. Insen otiier end of mbing into area to be sensed. A pitot tube, pan no. 
1729-00, may be ordered when plastic mbing is used. When a pitot mbe is used, face the pitot mbe opening 
toward the blower.
SETTING: The Operate Point is factory set at .05” -r.02”W.C. The differential is .04. The switch will operate at 
.05 and reset before .01.
WIRING: When pressure is applied to the high side of the Air Flow Switch or vacuum is applied to the low side 
of the Air Flow Switch an internal diaphragm moves against and operates the lever of the snap switch. When the 
Air Flow Switch is at rest (not operating), the snap switch contacts are in the closed position. This is normal and 
typical of snap switches. The normally closed terminal of the snap switch is closest to the tube or fitting end of the 
Air Flow Switch. The middle terminal of the snap switch is the normally open terminal, and the terminal farthest 
from the mbe end is the common. The action of the diaphragm on the snap switch is die same when pressure or 
vacuum is being controlled or sensed. The wiring from the Air Flow Switch to other devices depends upon the 
application, but in all cases the switch action is from the Normally Closed position to the Normally Open position 
when the di^hragm of die Air Flow Switch is moved internally against the switch lever. External wiring must be 
guided accordingly.

The controls have been tested also for a non-inductive rating of 15 amperes at 277 V.A.C.. At this, over a 2000 
VA rating which is not displayed on the control, allows the switch to be,jised for applirarinnc whete-spacings are 
acceptable.

Not more dian 1/2 P.S.1. may be applied to the device.
May be operated in a temperamre range of -40 degrees to 180 degree;
U.L. recognition number MH-10196.

ELECTRICAL RATING: 300 VA pilot duty at 125 to 277 V.A.C.
15 Amp resistive at 125 V.A.C.
1/4 H.P. at 125 V.A.C. 
l/2H.P.at250 V.A.C.
490 VA Pilot duty at 250 V.A.C.

REVIEWED
REVIEWE; 
& NOTED

.75

-3.25

h
f-t-r

0
F'ahren^^^ED SOLEY FOR GENERAL 
COMPLIANCE WITH CONTRACT DOCUMENTS 
BLASLAND, BOUCK & LEE, INC

'̂ SIGNATURE

□  RESUBMIT I REJECTED

S.81

•3.87

FOR FLEXIBLE PLASTIC TUBING - 
TYP BOTH INLETS)

SWITCH

1/4* 90* 
QUICK catccT 
TERMINALS

R E V .D
Columbus Electric Mfg. Co. Piney Flats, T.N. 37686

3076-04
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S E R I E S  1 9 0 0  P R E S S U R E  S W I T C H  

I n s t a l l a t i o n  a n d  O p e r a t i n g  I n s t r u c t i o n s

set points Irom W l o  20''W.c.HepetiPye accuraci w i in 3s,ii.Looil C.S.iLiisteS,F.M.apiin»eiL

(^SNAP-ON COVER

SCREW TYPE electrical 
CONNECTIONS

SPOT SNAP SWITCH

diaphragm

range spring

PORCE-MOTION 
AMPLIFIER LEVER

CONDUIT ENCLOSURE 
W-CONDUIT CONNECTION

S e ries  1910 pressure sw itch . A ll 
pressure and electrical connections 
and set point adjustments are on 
one side for easy installation.

Series 1910 switch with conduit 
enclosure  o ff. Shows e le c tr ic  
switch and set point adjustment 
screw.

The Dwyer-engineered force-motion am plifier increases 
the leverage of diaphragm movement and results in a 
switch with excellent sensitivity and repeatability.

Advanced design and precision construction permit these 
switches to perform many of the tasks of larger, costlier 
units. D esired  for air conditioning service, they also serve 
many fluidics, refrigeration, oven and dryer applications. 
For use with air and non-combustible gases. Series 1900 
switches are available with set points of 0.07 to 20 inches 
water column. Set point adjustment can be made easily — 
before or after installation. Range screw is inside conduit 
enclosure to help prevent tampering. For easy mounting 
and access, pressure and eledxical connections and set 
point adjustment are located on one side. This permits in­
stallation in comers or spaces too small for other switches.

SPECIAL MODELS AND ACCESSORIES

Dwyer Accessory Part No. A-329

Special close coupled street elbow 
for right angle pressure connections. 
Can be installed on switch anytime. 
Zinc plated aluminum.

PHYSICAL DATA
Tem perature limits: 32°P (-30°
fordiyaif).to180°lr
M axim um  surge pressure: 10

I pressure; 45" H/D. 
Pressure connections: Va’  NPT. 
E le c tr ic a l ra tin g : 15 am ps, 
120-480  volts. 60 Hz. A .C . 
Resistive '/« H.R d  125 volts, ’A 
H.P «  250 volts. 60-Hz. A.C. See 
INSTALLATION for de-rating infor­
mation.
W iring  connections: 3 screw

type, common, nomiatly open and 
normally closed.
S e t p o in t ad ju s tm ent: Screw  
type inside conduit enclosure. 
Housing: Aluminum die casting 
with chemical conversion coating 
for corrosion protection; zinc plat­
ed steel stamping.
Diaphragm: Molded Silicone rub-
ber:—  ------------------------------------------
C a lib ra tio n  spring : Stainless  
steel
W eight 1 lb.

MODEL 1910 SWITCHES:
DPERATING RANGES AND DEAD BANDS.

ran ̂ v.

Weatherproof 
Enclosure:
16 ga. steel enclosure  
for unusually wet or oily 
conditions. Withstands 
200 hour salt spray test 
Gasketed cover. Weight 
5 lbs. Switch must be 
in s ta lle d  at factory . 
Specify "WP" in addi­
tion to switch catalog 
number.

I  Explosion-Proof 
Housing:
Cast iron base and

I  aluminum dome cover. 
Approximate weight 7 
lbs. Specify "EXPL” in 
addition to switch cata­
log number.

OCopyright 1993 Dwyer Instruments, Inc.
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To order 
specify 
Model 

Number

Operating
Range

Inches,
W X.

Approximate 
Dead Band

At Min. 
Set Point

At Max. 
Set Point

19104)0 0.07 to a i5 04 05
19104) 0.15 to 0-5 OdO a i5
1910-1 0.4 to L6 0.15 020

*  1910-5 L4 to 5 J OJ a4
1910-10 3.0 to 11.0 0.4 oo
1910-20 4.0 to 20.0 0.4 oo

Suggested Specification
Differential pressure switches shall be diaphragm operated 
with 3 W  diaphragm to actuate a*single pole double throw 
snap switch. Motion of the diaphragm shall be restrained 
by a calibrated spring that can be adjusted to set the exact 
pressure differential at whidi the electrical switdi will be 
actuated. Motion of the diaphragm shall be transmitted to 
the switch button by means of a direct mechanical linkage. 
Switches shall be Dwyer Instruments, Inc. Catalog No. 
1910- for the required operating ranges.

How to Drden See price list. Bulletin S-26.

. d ' W Y  e M J n S  T R U f A
I  P. O. BOX 3 7 3  ^ R ^ I G A N L  CTTy I i^
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S E R I E S  1 9 0 0  P R E S S U R E  S W I T C H  

I n s t a l l a t i o n  a n d  O p e r a t i n g  I n s t r u c t i o n s

INSTALLATION
1. Select a location that is free from excessive vibration, corrosive 
atmosphere and where the ambient temperature is within the limits 
for these switches.
2. Mount standard switches with the diaphragm in a vertical 
plane and with switch lettering and Dwyer nameplate in an upright 
position. Some switches are position sensitive and may not reset 
properly unless they are mounted with the diaphragm vertical. 
(Special units can be furnished for other than vertical mounting 
arrangements if required.)
3. Connect switch to source of pressure, vacuum or differential 
pressure. Metal tubing with 1/4" O.D. is recommended, but any 
tubing which will not restrict the air flow can be used. Connect to 
the two 1/8" NPT female pressure ports as noted below;

A. Differential pressures —  connect pipes or tubes from 
source of greater pressure to high pressure port marked 
HI-PR and from source of lower pressure to low pressure 
port marked LO-PR.
B. Pressure only (above atmospheric) —  connect tube 
from source of pressure to high pressure port. The low 
pressure port is left open to atmosphere.
C. Vacuum only (below atmospheric pressure) — con­
nect tube from source of vacuum to low pressure port.
The high pressure port is left open to atmosphere.

4. Electrical connections to the standard single pole, double 
[throw snap switch are provided by means of screw terminals 
Imarked “common", “norm open", and “norm closed". The norm­
ally open contacts close and the normally closed contacts open 
when pressure increases beyond the set point.
|5. Switch loads should not exceed the maximum specified current 
'ating of IS amps resistive. Switch capabilities decrease with high 
jload inductance or rapid cycle rates. Whenever an application in­
volves either of these factors, the user may find it desirable to limit 
the switched current to 10 amps or less in the interest of prolonging 
witch life.

U it )o in U .S .A  12/93

OPERATION
Pressure acting on the power diaphragm rotates the amplifying 
lever, which in turn extends the range spring and rotates the snap 
switch input lever. When the set point is reached, the snap switch is 
actuated and the electrical contacts make or break.
ADJUSTMENT
To change the set point, proceed as follows:

A. Remove the snap-on cover from the conduit enclosure by 
loosening its retaining screw and pulling firmly at its bottom 
end. Turn the slotted Adjustment Screw at the top of range 
spring housing clockwise to raise the set point pressure and 
counter-clockwise to lower the set point.
B. The recommended procedure for calibrating or checking 
calibration is to use a "T” assembly with three rubber tubing 
leads, all as short as possible and the entire assembly offering 
minimum flow restriction. Run one lead to the pressure switch, 
another to the manometer of known accuracy and appropriate 
range, and apply pressure through the third tube. Make final 
approach to the set point very slowly. Note that manometer 
and pressure switch will have different response times due to 
different internal volumes, lengths of tubing, fluid drainage, 
etc. Be certain the switch is checked in the position it will as­
sume in use. i.e. with diaphragm in a vertical plane and switch 
lettering and Dwyer nameplate in an upright position.
C. For highly critical applications it is a good idea to check 
the sot point adjustment and reset it as necessary once or twice 
in the first few months of operation. This will compensate for 
any change in initial tension which may occur in the spring 
and diaphragm. For most applications this change will not be 
significant and no resetting will be required.

MAINTENANCE
Moving parts of these switches are sealed in and are permanently 
.amper proof. The single adjustment is that of the set point. Care 
should be taken to keep the switch reasonably dry and free from 
dust ir dirt. No lulirication or unusual precautions are required for 
normal u.se.

26-440232-00



M a g n e h e l i c * G a g e  

E X P L O D E D  V I E W  

S e r i e s  2 0 0 0

O P E R A T IN O  I N S T R U C T I O N S  a n d  P A R T S  L IS T

Magnehelic* O iffertntial Pressure Gage

1. Case
2. Cover with zero adjust assy.
3. "P " ring seal
4. Bezel
5. Oiaphragm sealing plate
6 . Retaining ring

70. Range Spring assembly 
a. Clamp set screw 

Clampb.
c.
d.
e.

g. Clt
14. Range Spring with magnet 

150. Wishbone Assembly-conslslsol;

Mounting screws (2 req'd) 
Clamping shoe (2 req'd) 
Clamp plate sciew

230. Zero adjuat assembly-consists ol:
a. Fool screws with washers (2 req'd)
b. Adjust screw
c. Fool
d. Finger

260. Scale Assambly-conslslaol:
a. Mounting screws (2 req'd)
b. Bumper pointer slop (2 req'd)
c. Scale

330. Diaphragm Assembly-consists ol:

Spacer'(2 req'd) 
C)amp plate

Front jewel 
Locking nut 
Wishbone 
Pointer 
Mounting screws (2 req'd)

a. Linkage assy., complete
b. Front plate
c. Diaphragm
d. Rear plate (not shown)
e. Plate washer (not shown)

360. Mounting Hardware Kit
a. Adapter-pipe plug Vk'NPT lo rubber lubing-

Helix assembly not shown)
Pivots (2 req'd) (not shown 
Rear jewel (not shown)

b. Pipe plug Vk*NPT-l2 req'd)
c. Mounting lug (3 req d)
d. Long screw (3 req'd)
e. Short screw (3 req'd)

Ordering Instructions:
When corresponding with Ihe faciory regarding Magnehelic*gage problems, refer lo Ihe 
call-qut numbers in this view. Be sure to include model number, pressure range, and any 
special options. Field repair is not recommended; contact the faclory for repair service 
information.

S P E C IF IC A T IO N S
D im e n iio n t:  4 - 3 / 4 'd ia . X  2 -3 /1 6 *  deep.
W eight: I  lb . 2 oz.
H n ith ;  B aked  dark  gray enam el.
C o n n ectio n s : 1 /8  N .P .T . h ig h  and lo w  prcssuri 

laps , d u p lic a le d , one p a ir side and one psii 
back.

A ccuracy: Plus o r m inus 2 %  o f  fu ll scale, a l 7 0 ° l 
(M o d e l 2 (X )0-0 . 3% ; 2000-(X ). 4 0  )

Pressure Rating: IS  PS I.
A m bien t Tem perature Range: 20“ lo  I4 0 “F.
Standard gage accessories include Iw o  1 /8 ' N .P 'I  

plugs for duplicate pressure laps, Iw o 1/8* pip, 
thread lo  rubber lubing adapters, and three AusI 
mounting adapters wiOi screws.

Caution: For use with ait or compatible gases only
F or repeated over-ranging or high cycle rates 

contact factory.

Hydrogen G as Precautionary Note: The recian  
gular rare earth magnet used in the standard 
gage m ay not be suitable for use w ith  hydro  
gen gas since a toxic and explosive gas may 
fo n it. For hydrogen service, consult Ihe fac 
lo ry  fo r an ahcm ale gage construction.

OCopyrighl 1993 Dwyer Instmments. Inc. PrlnladinU.&A.6/93 tZ-440212 00

■ ■■
D W Y E R  I N S T R U M E N T S .  I N C .
P n  BOX 373 •  M inHIDAN CITY. INDIANA 46360. U.S.A.

■■■■ cit- 
Talaphon* 218/87»,8000 
Fax 219/872-9067



1. Select t location free from excessive 
vibration and where ihe ambient lemperaiuie 
will not exceed I40*H Also, avoid direct 
sunlight which accelerates discoloration of 
Ihe clear plastic cover. Sensing lines may be 
run any necessary distance. Long tubing 
lengths will not affect accuracy but will 
increase response lime slightly. Do not restrict 
lines. If pulsating pressures or vibration cause 
excessive pointer oscillation, consult the fac­
tory for ways lo provide additional damping.

2. All standard Magnehelic gages are cali­
brated with Ihe diaphragm vertical and 
should be used in lhal position for maximum 
accuracy. If gages are to be used in other than 
vertical position, this should be specified on 
Ihe order. Many higher range gages will per­
form wilhin tolerance in other positions with 
only rezeroing. Low range Model 2000-00 
and metric equivalents must be used in the 
vertical position only.

3. S u rfa ce  M ounting

Locate mourning holes, rtfy* apart on a 4-1/8* 
dia. circle. Use No. 6-32 machine screws of 
appropriate length.

4 . F lu sh  M ounting

5. To zero the gage after 
installation
Set Ihe indicating pointer exactly on Ihe zero 
mark, using Ihe external zero adjust screw on 
Ihe cover al Ihe bottom. Note that Ihe zero 
check or adjustment can only be made with 
the high and low pressure laps both open to 
atmosphere.

O peration
Positive Pressure: Connect tubing from 
source of pressure to either of Ihe two high 
pressure ports. Plug Ihe port not used. Vent 
one or both low pressure ports lo atmosphere.
Negative Pressure: Connect tubing from 
source of vacuum or negative pressure lo 
either of Ihe two low pressure ports. Plug the 
port not used. Vent one or both high pressure 
ports lo atmosphere.
Differential Pressure: Connect tubing from 
the greater of two pressure sources lo either 
high pressure port and Ihe lower lo either low 
pressure port. Plug both unused ports.
When one side of gage is vented in a dirty, 
dusty atmosphere, we suggest an A-331 Filler 
Vent Plug be installed in Ih e  open port to keep 
Inside of gage clean.
a. For portable use or temporary installation, 
use 1/8'pipe thread to rubber tubing adapter 
and connect lo source of pressure with rubber 
or IVgon tubing.
b. For permanent installation, l/4”O.D., or 
larger, copper or aluminum tubing is rec­
ommended. See accessory bulletin S-IOI for 
fittings. _______________

i KftVIEWED □ REVIEWEI 
& NOTEDIx

REVIEV/ED SOLEY FOR GENERAL 
COMPUANCE WITH CONTRACT DOCUMENTS
BLASLAND, BOUCK & LEE, INC

Provide a 4Yii*dla. opening in panel. Insert 
gage and secure in place with No. 6-32 
machine screws of appropriate length, with 
adaptors. Part No. 3 ^ ,  firmly secured in 
place. To mount gage on l%*-2 pipe, order 
optional A-610 pipe mounting kii.

SIGNATURE

j i  
Date 
RESUBMIT

Officê  Location 

□  REJECTED
J !

M A I N T E N A N C E
BULLETIN A-27 

Pages

Maintenance: No lubrication or periodic 
servicing is required. Keep case'cxterior 
and cover clean. Occasionally disconnect 
pressure lines lo vent both sides of gage 
to atmosphere and re-zero. Optional vent 
valves, (bulletin S -IO I), should be used 
in permanent installations.

C a lib ra t io n  C h e c k : Select a second 
gage or manometer of known accuracy 
and in an appropriate range. Using short 
lengths of rubber or vinyl tubing, connect 
Ihe high pressure side of Ihe Magnehelic 
gage and the test gage lo two legs of a lee. 
Very slowly apply pressure through the 
third leg. Allow  a few seconds for pres­
sure lo equalize, fluid lo drain, etc., and 
compare readings. If  accuracy unaccept­
able, gage may be returned to factory for 
recalibraiion.To calibrate in Ihe field, use 
Ihe following procedure.

Calibration:
1. With gage case, P /N  I, held firmly, 

loosen bezel, P/N 4 by turning counter­
clockwise. To avoid damage, a canvas 
strap wrench or similar tool should be 
used.

2. Lift out plastic cover and “O ” ring.
3. Remove scale screws and scale as­

sembly. Be careful not to damage 
pointer.

4. The calibration is changed by moving 
Ihe clam p, P /N . 7 0 -b . Loosen the 
clamp screw(s) and move slightly to­
ward Ihe helix if  gage is reading high, 
and away if reading low. Tighten clamp 
screw and install scale assembly.

5. Place cover and 0-ring in position. 
Make sure Ihe hex shaft on inside of 
cover is properly engaged in zero ad­
just screw, P /N  230-b.

6. Secure cover in place by screwing 
bezel down snug. Note that Ihe area 
under Ihe cover is pressurized in oper­
ation and therefore gage w ill leak if  
not properly tightened.

7. Zero gage and compare to lest instru­
ment. Make further adjustments as 
necessary.

Caution: If  bezel binds when installing, 
lubricate threads sparingly with light oil or 
molybdenum disuiphide compound.

Warning: Attempted field repair may void 
your wairanly. Recalibralioti or repair by l)»e 
user is not recommended. For bwl results, 
relum gage to the factory. Ship prepaid lo;
Dwyer Instruments, Inc.
Aim. Repair Dept.
55 Ward St.
Wakatusa, IN 46573

Trouble S h o o tin g  T ips:
• Gage won't indicate or is sluggish.
1. Duplicate pressure port not plugged.
2. Diaphragm ruptured due to overpres­

sure.
3. F illin g s or sensing lines blocked, 

pinched, or leaking.
4. Cover loose or "O" ring damaged, 

missing.
5. Pressure sensors, (sialic  lips. Pilot 

lube, etc.) improperly located.
6. Ambient temperature loo low. For 

operation below 20°F, order gage with 
low temperature, (LT) option.

• Pointer stuck-gage can't be leroed.
1. Scale touching pointer.
2. Spring/magnet assembly shifted and 

touching helix.
3. Metallic particles clinging lo magnet 

and interfering with helix movement.
4. Cover zero adjust shaft broken or not 

properly engaged in P /N  230-b  ad­
justing screw.

We generally recommend that gages 
needing repair be relumed lo Ihe factory. 
Parts used in various sub-assemblies vary 
from one range of gage lo another, and 
use of incorrect components may cause 
improper operation or failure. Gages re­
paired al Ihe factory are carefully c a li­
brated and tested lo assure "likc-n ew ” 
operation. After receipt and inspection, 
we will be happy to quote repair costs be­
fore proceeding.
Consult factory for assistance on unusual 
applications or conditions.
Use with air or compatible gases only.

£  /  D W Y E R  i n s t r u m e n t s , I N C .  I
' p n  priv • MirMirflM nitv imhiama i i <?a I

T e U p h o n *  2 1 0 /8 7 B 4 0 0 0  
Fax 21O /S72-0O57



H o n e y w e l l

FA R M -O -STA T 
AIRSW ITCH  

CONTROLLERS
T631 CONTROLLERS PROVIDE LINE 
VO LTAG E C O N T R O L 'O F  HEATING, 
COOLING, AND VENTILATION SYSTEMS  
IN FARM BUILDINGS OR STORAGE  
AREAS.

□  Typical applications include barns, 
brooder houses, poultry houses, hog 
houses, pump houses, milk houses, and 
crop storage houses.

□  Slots in front andbottom of case provide ,  
maximum air circulation over the coiled 
sensing element.;

□  Rugged steel case treated to resis^bcor- 
rosion. '  *

□  Dependable switching provided by spdt 
snap switch(es) perm anently sealed 
against contamination. •.

r  -f

□  Temperature setting knob and scale on 
front of controller.

REVIEWED

  —

□ REVJEWEf . I
& NOTED fi

REVIEWED SOLEY FOR GENERAL 
COMPUANCE WITH CONTRACT DOCUMENTS 
BLASLAND; BOUCK .& LEE. INC.
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S P E C I F I C A T I O N S

T R A D E U N E  M O D E L S
T R A D E L IN E  m odels are  selected and packaged to  p rovide  ease  of stocking, ease of handling, and m axirhum  

rep la ce m e n t value. TR A D E LIN E  m odel specifications are  the  s a m e  as those of standard  m odels excep t as 
noted below.

T R A D E L IN E  M O D E L  AVA ILABLE; T 631C  Airswitch  
C ontro ller, with switch rated for 1 hp (O.? kW ], 

T E M P E R A T U R E  S C A LE  RANGE; M inus 30  F to plus 
100 F [m inus 34  C to plus 38 C],

D IFFE R E N TIA L: 5 F [2.8 C].
A D D IT IO N A L  FE A TU R E S : T R A D E L IN E  pack with 

cross re fe re n c e  label and special instruction  
sheet.

S T A N D A R D  M O D E L S -------------------------------- --
M O D E L S  (also re fer to T ab le  1):

T 6 3 1 A  F a rm -O -S ta t C ontro ller— for control of barn  
ventilation, red finish, spdt switching.

T 6 3 1 B  F a rm -O -S ta t C ontro ller— for control of barn  
ventila tion , red  finish, two spdt switches.

T 63 1 C  Airsw itch C ontro ller— for tem pera tu re  or ven­
tilation contro l, gray finish, spdt switching.

For w ea th erp ro o f F a rm -C -S ta t C ontro ller in N E M A  
4X  enclosure, use T 631F ,G . S ee  specification  
sheet, fo rm  6 0 -2 5 0 9 .

S E N S IN G  E LE M E N T; C oiled cop per tube.
M A X IM U M  A M B IE N T  T E M P E R A T U R E S  (tabulated  by 

scale  range):

M C U N T IN G  M E A N S : S crew s through holes in back of 
case.

A D J U S T M E N T : Knob on front of case,
U N D E R W R IT E R S  L A B C R A T C R IE S  IN C . L IS TE D ; File  

No. E 4 4 3 6 , Vol. 1, dated  2 -2 7 -5 5 ; G u ide  No. XA P X. 
C A N A D IA N  S T A N D A R D S  A S S C C IA T IC N  C C M P C -  

N E N T  L IS T E D : F ile  N o. L R 16 2 0 , G u id e  No. 
4 0 0 -E -C .

R E P L A C E M E N T  PART;

M A X.
T E M P E R A T U R E A M B IE N T
S C A L E  R A N G E F C

2 0 e t c  6 0 C 150 66
35  F tp  100  F 120 49
7 ^ 0  140 F 150 66

O F  to 70  F • 125 52
2 0 F t o  90  F 125 52

. -1 0 F to  6 0  F 125 52
- IO C  to 3 0  C 125 52
- lO F t o  100 F . 125, 52
-3 0  F to 100 F 125 52
70  F to 160 F 175 79

O C tO  4 0  C 120 49
F IG . 1— T 631  IN S T A L L A T IO N  D IM E N S IO N S . IN  in. 

[m m  S H O W N  IN  B R A C K E TS ].

(continued on page 3)

i
O R D E R I N G  I N F O R M A T I O N

W H E N  P U R C H A S IN G  R E P L A C E M E N T  A N D  M O D E R N IZ A T IO N  P R O O U C T S  F R O M  Y O U R  T R A D E L IN E  
W H O L E S A L E R  O R  Y O U R  D IS T R IB U T O R , REFER T O  T H E  T R A D E L IN E  C A T A L O G  O R  P R IC E  S H E E T S  FO R  
C O M P L E T E  O R D E R IN G  N U M B E R , O R S P E C IF Y -

1. O rd e r n u m b e r (specify  T 63 1 C  w ith  ground screw , if d es ired ). 4 . O ne  hp [0 .7  kW ] sw itch (es) if des ired .
2. S c a le  range. 5 . A ccessory , if des ired .
3. D iffe ren tia l (inc lud ing  in terstage d ifferentia l (o r T 63 1 B ).

IF YOU HAVE ADDITIONAL QUESTIONS, NEED FURTHER INFORMATION. OR WOULD LIKE TO COMMENT ON OUR 
PRODUCTS OR SERVICES, PLEASE WRITE OR PHONE: "

1. YOUR LOCAL HONEYWELL RESIDENTIAL SALES OFFICE (CHECK WHITE PAGES OF YOUR PHONE 
DIRECTORY).

2. RESIDENTIAL DIVISION CUSTOMER SERVICE 
HONEYWELL INC., 1885 DOUGLAS DRIVE NORTH 
MINNEAPOLIS, MINNESOTA 55422-4386 (612)542-7508 ,
(IN CANADA-HONEYWELL LIMITED/HONEYWELL UMITEE, 740 ELLESMERE ROAD, SCARBOROUGH. 
ONTARIO M1P 2V9) INTERNATIONAL SALES AND SERVICE OFFICES IN ALL PRINICIPAL CITIES OF THE 
WORLD. T



I
T A B L E  1 - M O D E L  N U M B E R S

M O D E L
N U M B E R

T E M P E R A T U R E  R A N G E D IF F E R E N T IA L  S W IT C H ADDITIONAL®—
FE A TU R ESF C F C

T 631A 35 to 100 2  to 38 2 1.1 _ —
70 to  140 21 to  60 2 1.1 —

0 to 70 -1 8  to 21 3 1.7 —
-1 0  to 100 -2 3  to 38 3 1.7 —

0 to 40 32 to 104 1.1 2 —

70  to 140 21 to 60 8 4 .4 —

70 to 160 21 to 71 3 1.7 —

35  to 100 2 to  38 3 -1 /2 1.9 with 1 hp (0.7  kW ] rated  
switch

T631B 35  to 100 2  to  38 2 1.1 3 -1 /2  F (1 .9  C l betw een  
switches

35 to 100 2 to 38 2 1.1 9 F [5 C ] betw een  switches
35  to  100 2  to 38 2 1.1 a d ju stab le  in terstage  

d ifferentia l^
35  to  100 2  to  38 3 -1 /2 1.9 a d ju stab le  in terstage  

d ifferentia ia; with 1 hp  
[0 .7  kW ] ra ted  switches

T 631C -1 0  to  60 -2 3  to 16 3 1.7 with 1 hp  10.7 kW ] rated  
switch

20 to 90 -7  to 32 3 1.7 with 1 hp (0 .7  kW ] rated  
switch

70  to 140 21 to 60 2 1.1 —

14 to 86 -1 0  to 30 3 1.7 —
6 8  to 140 2 0  to 60 3 1.1 —

35 to 100 2 to 38 2 1.1 . —
14 to  86 -1 0  to 30 3 1.7 with g round  screw

^Interstage differentia l is ad justab le  from  0  F to 7  F [0 C  to  4  C ]. A t 0 d ifferentia l, both sw itches m ake  at se t point. 
W ith  d ifferentia l set above 0, speed  change switch closes a fte r fan  switch, on tem p e ra tu re  rise.

E L E C T R IC A L  R A T IN G S  (A m peres):

T631A .B

24*
W IT H  1 hp  S W IT C H

V O L T A G E  (V ac ) 120 240 120 240
Full Load 2.0 7.4 3 .7 16.0 8 .0

Locked  Rotor — 4 4 .4 22.2 9 6 .0 4 8 .0

“2 4  Vac rating  for T 631B .

T 631C

W IT H  1 hp S W IT C H
R -B R -W

V O L T A G E  (V ac) 24 120 240 277 120 240 120 240
Full Load 2.0 7.4 3 .7 3.0 8 5.1 16 8

Locked  Rotor — 4 4 .4 22.2 18,0 48 30 .6 80 40
Resistive Load ■■ — 10.0 5 .0 — — — — —

I: 6 0 -2 2 1 4 — 6



I I N S T A L L A T I O N
W HEN IN S T A L L IN G  T H IS  P R O D U C T .. .

1. Read these instructions carefully. Failure to fol­
low them  could d am ag e  the product or cause a haz­
ardous condition.

2. Check the  ratings given in the instructions and  
on the  product to m ake sure the product is suitable  
for your application .

3. Installer m ust be a tra ined , experienced  service  
technician.

4. After installation is com ple te , check out p roduct 
operation  as provided in these instructions.

CAUTION
D isconnect pow er supply before  beginning in­
stallation to  prevent electrical shock and eq u ip ­
m ent dam age.

LOCATION
Locate the T631 contro ller about 5 ft [1 .5  m] above  

the  floor in an a re a  with good air circulation and  
averag e  tem pera tu re . The contro ller m ounts on any  
flat surface  o r on switch box with screws through  
back of case. Do not locate T631 pn  an outside wall, 
or w here  the contro ller will be affected  by drafts or 
rad ian t heat from  the sun.

MOUNTING ON FLAT SURFACE OR 
SWITCH BOX

1. R em ove cover by unscrewing single screw  in 
cover.

2. R em ove app ro pria te  knockout for w iring.- .
3. A ttach contro ller to m ounting surface or switch 

box.

N O TE; A w ooden  panel should be p laced betw een the  
contro ller and the  m ounting surface if the surface  
is b rick , m eta l, or concrete.

4 . Run w ires through the  knockout and into the  
contro ller case.

WIRING
Disconnect pow er supply before m aking w iring  

connections to avoid possible electrical shock or 
eq u ip m en t d am ag e . All w iring m ust ag ree  with local 
cod es  and  o rd inances.

R efer to  the  w iring d iagram s (Figs. 2 -8 )  and to  
installation inform ation  furnished  with th e  system  
e q u ip m e n t w hen  w iring the  T 631 .

.f ^t
• r  L _

I
TS31A.C HEATINGSYSTEM

/ \  POWER SUPPLY. PROVIDE DISCONNECT MEANS AND OVERLOAD PROTECTION AS REQUIRED.
A SWITCH MAKES R TO B ON TEMPERATURE FALL.

FIG . 2 — T 631A  O R  C  H O O K U P  FO R C O N T R O L  O F  
H E A T IN G  S Y S T E M .

t A f

T63IA.C

_̂ 0T,

- A POWER SUPPLY. PROVIDE DISCONNECT MEANS AND OVERLOAD PROTECTION AS REQUIRED.
A SWITCH MAKES R TO W ON TEMPERATURE RISE.

/ / X  .

J f f X y t r v .

SC

FIG . 3 - T 6 3 1 A  O R  C  H O O K U P  FO R  C O N T R O L L IN G  
FAN.

/ 5  /7-a.

: A r :
MOT>-
•U2

A

OPOT
o cr O'

HEAT MOTOR ̂ VENTMOTOR

/A POWER SUPPLY. PROVIDE DISCONNECT MEANS AND OVERLOAD PROTECTION AS REQUIRED.
A  SWITCH MAKES R TO B ON TEMPERATURE FALL AND MAKES R TO WON TEMPERATURE RISE. e74I

F IG .4 — T 6 3 1 C  C O N T R O L L IN G  H E A T IN G  A N D  V E N ­
T IL A T IO N .

©<'

SPEEDCHANGESWITCH

FANSWITCH

MICH SPEED ■ 
• LOW SPEED •

FAN MOTOR
/ \  POWER SUPPLY. PROVIDE DISCONNECT MEANS AND OVERLOAD PROTECTION AS REQUIRED. ,

F IG . 5 — T Y P IC A L  H O O K U P  O F  T 631B  FOR C O N ­
T R O LL IN G  A  2 -S P E E D  FAN.



i

A N D  D A M P E R  M O T O R .

AOOJUMPERWIRE

A

(W>

SPEED CHANGE SWITCH

I COOLING OR IVENTILATING ̂
^ O A O _ ^ l

FAN SWITCH

HEATINGEQUIPMENT

A  ̂ WER SUPPLY. PROVIDE DISCONNECT MEANS AND OVERLOAD PROTECTION AS REQUIRED.

FIG , 7— T Y P IC A L  T 63 1 B  C O N N E C T IO N S  FOR HEA T­
IN G  A N D  C O O L IN G  (or ven tila tin g ) C O N ­
TR O L.

LINE VOLTAGE WIRING 
24-VOLT WIRING

Al\ POWER SUPPLY. PROVIDE DISCONNECT MEANS AND OVERLOAD PROTECTION AS REQUIRED. e7M

F IG . 8 — T Y P IC A L  T 6 3 1 B  C O N N E C T IO N S  FO R  
F L O A T IN G  C O N T R O L  O F  D A M P E R  M O TO R .

•b’’ C H E C K O U T :
1. Turn  on the pow er.
2. Turn  the  tem p e ra tu re  adjusting knob and scale  

across th e  iod icato r and  back again . S e e  Fig. 9 . T he  
contro lled  equ ipm ent should switch on and off.

W hen  w ired  for heating  (R to B), turning the dial 
counterc lockw ise  to a  h igher setting sim ulates
a space tem p era tu re  d ro p  and the heating equ ipm ent 
should co m e on. W h en  the  contro ller is w ired  for a 
cooling o r ventilating app lication  (R to W ), turning the  
dial c lockw ise to a  low er setting s im ulates a
rise in tem p e ra tu re  and  the cooling o r ventilating  
eq u ip m en t should com e on.

3. If th e  contro lled  e qu ipm ent does not start and  
stop as ind icated  in step  2, d isconnect the pow er 
supply and  check the  w iring and term inal connec­
tions.

4. If the  contro lled  equ ipm ent operates opposite  to 
the  sequ ence  d es ired , shu t off the  pow er and check  
for reversed  leads on the switch.

- IM P O R T A N T -
If the T631 is m ounted  in an a rea  w here  it is 
sub jec ted  to dust o r o ther substances, clean  
period ically . W ip e  the  tem pera tu re  sensing coil 
to  m ain ta in  m ax im um  a ir contact it the  surroun ­
ding a ir contains oil o r o ther adhesive sub­
stances.

SPEED CHANGE 
SWITCH "B ”  
MOOEiS ONLY

TEMPERATURE
SETTING .TEMPERATURE
IN D IC A TO R ,/a d j u s t in g

KNOB

F IG . 9-T831B WITH COVER R E M O V E D . T 63 1 A  A N D  
C HAVE a  WIRING T E R M IN A L S  O N LY .

-----------------
r'f" '

If questions arise  reg ard in g  this product, contact your d istributor o r l o c a l ^ o n ^ e l l  representative.

H O N E Y W E L L  MINNEAPOLIS, MN 5S408 INTERNATIONAU S.l«* 0« i e «  In •«  p r ln c ip .1 e i t ie t  of the world. Manufacturing in 
Australia, Canada, Finland, France, Germany, Japan, Mexico, Natharlands,S p a m , T a iw a n . Unitad Kingdom, U.S.A.

- ■ • PRINTED IN U.S.A.



I f̂ GREENHECK i 12/12/96 il JOB : POWEREX 12/12/96

1 2 .1 2 5

M A R K  ; F - 1  

D ir e c t  D r iv e  C e n tr ifu g a l R o o f E x h a u s te r
Standard Construction Features
• A NEMA 1 disconnect switch (Only available on OOP and TE motors) 
with factory installed wiring from the motor to the disconnect box
• Birdscreen • Aluminum housing • Backward inclined wheel • Aluminum 
curb cap with prepunched mounting holes • Bail bearing motors (sizes 
100-180) • Sleeve bearing motors(sizes 60-95) • Shock mounts
• Corrosion resistant fasteners.

Options & Accessories Selected
• UL 705 electrical
♦ Gravity Oamoar WD-100 8x8

1 .7 5

NOTES ; All dimensions shown are in units of inches.

DIIVIENSIONS
i Damper Roof Approximate
1 Size (In) Opening (In) Weight (Lb)
1 3 x 8 10.5 X 10.5 14
PERFORMANCE

Qty. Model

G-60-0

Volume
(CFM)
120

SP 
(In VYC) FRP

aiuaiiizea Ruu( cuiu orvl^ -G iz
REVIEWED □

REVIEWEI
&NOTED

REVIEWB) SOLEY FOR OaCRM. 
COMIUNCE MATH CONTIUCT OOCtWENTS 
BLASLAND. BOUCK & LEE. INC.

ATURE

0«to
RESUBMT

OlalMBon 
r~|fEJECTED

(BHp) Hp
0.250 1550 0.02 1/60 115/60/1 Open Drip Proof

a£±t rmation
V/C/P Enclosure RPM

1550
SOUND

Inlet Sound Power by Octave Band LwA dBA Sones63 ! 125 250 500 1000 2000 4000 8000
59 62 60 50 48 49 41 33 56 45 3.7

Elevation
(Ft)

Airstream 
Tamp. (F)

0 70
LwA - A weighted sound power level, based on ANSI SI .4. dBA - A weighted sound pressure level, based on 11.5 dB attenuation 
per octave band at 5 feet. Sones calculated using AMCA 301 at 5 feet.

CAPS
■/6.30r Volume (o Ofawino No. G-V93
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I

GREENHECK
G P l R o o f C u rb
Standard Construction Features
• All welded Aluminum (.064) or galvanized (18 ga.) construction • Straight 
sided • 2" mounting flange • 1” 3# density insulation • Wood nailer.

1.75-

Ht*

r

Roof Opening 

  B --

1.75

• Height available from 12' to 24'

Size TraySize A B C DamperSize RoofOpening
17 8 15.5 19.5 8 8x8 10.5 X 10.5
19 8 17.5 21.5 8 8x8 10.5 X 10.5
19 10 17.5 21.5 10 10 X 10 12.5 X 12.5
22 12 20.5 24.5 12 12 X 12 14.5 X 14.5
24 14 22.5 26.5 14 14x 14 16.5 X 16.5
26 16 24.5 28.5 16 16 X 16 18.5 X 18.5
30 18 28.5 32.5 18 18 X 18 20.5 X 20.5
30 20 28.5 32.5 20 20 X 20 22.5 X 22.5
34 24 32.5 36.5 24 24 X 24 26.5 X 26.5
40 30 38.5 42.5 30 30x 30 32.5 X 32.5
46 36 44.5 48.5 36 36 X 36 38.5 X 38.5
52 42 50.5 54.5 42 42x 42 44.5 X 44.5
58 48 56.5 60.5 48 48 X 48 50.5 X 50.5
64 54 62.5 66.5 54 54x54 56.5 X 56.5
70 60 68.5 72.5 60 60x 60 62.5 X 62.5
76 60 74.5 78.5 60 60 X 60 62.5 X 62.5
82 72 80.5 88.75 72 72 X 72 74.5 X 74.5

NOTES : All dimensions shown are in units of inches.

CAPS
V6.30- Drawvino Ni. CU0C012-95



KISTNER EASI-SET 6 ’ X 6 ’ 
BACKFLOW PREVENTOR/RPZ ENCLOSURE 

STANDARD STOCK SERIES

OPTIONS;
FINISH: BRICK Q

STONE a
OPENINCS: LOCATE ON PLAN VIEW. 

SIZE:

DOORS: LOCATE ON PLAN VIEW.
4 ^ ^

BUILOINO TYPE: a* X B‘ STANDARD
auiLOINO CODE: ARCH-ESSa

□ BEVIEWEI 
&NOTEr

,£VlcV, tO SOLEV FOR GENERAL
C C m B N C E V A W T O ^ T O r a M I S
b l a s l a n d , b o u c k  & LEE. INO

" gGNATURE

Date' 
j I  resubm it

Oficfl Location
j [ rejected
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3EVIBWED SOLEY FOR GENERAL 
COMPUANCE WITH CONTRACT DOCUMENTS 
BLASUND, BOUCK & LEE. INC.

'A  C lftM A T ItSIGNATURE

IV

RESUBMIT □
Location 

REJECTED

^ P r o je c t : P o w e r e y ^

L o c a t i o n :  ( A u b u r n , ( N Y

C o n t r a c t o r :  P t a s C a n d , P o u l i e  6 \ L c c

\ ^ n g i n e e r :  P t ia s t d n d , P o u l j e  6 \L e e ^

O c t o S e r 3 0 , 1 9 9 6
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S T E E L  D O O R S  

A N D  F R A M E S
Steel Doors and Frames for the Commercial, Institutional and Industrial Construction Industry.

F E m i n n
Buildmgon Quality I 11 i i a t
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D-Ssries Steel Doors
The Fleming D-Senes steei door nas earneo its reouiation tor ouanty ana too oer- 
torm ance tnrougnout the com m ercia l, inoustnal ana institutional ouiloing con­
struction m arxet througnyeliaO le oerform ance over many years.
Avaiiaoie m 16 ga. iD -iS L 'iS  ga. (D-18). or 20 ga. iD-20). it is suitaOle for most 
aooiicaticns.
M anuractureo from m irror flat w ioeo coat galvanized steei with no face seam s, 
the D-Series coor is available in a com plete range of sizes, cores, giass iite ana  
louvre ooenings. Also available with full U .L . ULC. or F.M . fire laoeis uo to 3 hour 
(C lass A").
Pre-exoanoed. small-ced honeycom o core materia( (or tor insulated aoptications. 
a solid siao of oolyurethane or polysfyrenei is lamtnated under pressure to the  
fac e  sneets. The face  sheets are  connected  by a continuous “ deep  p o c K e f  inter­
locking eoge lock seam  for added durability.
C om pare our soecifications and built-in quality and you will see that F lem ing s 
D-Series ooors offer the u ltim ate in steel doors.
W e also offer our OSS series door, m anufactured from Type 304 or 316 Stainless  
Steel in finishes from No. 4 (satin grained) to No. 10 (mirror finish) for use w hen  
the possioiiity of high corrosion due to presence of chem icals exists, or w hen  
design ana appearance w arrant that little extra ’touch of class . The Flem ing DSS  
series ooor is aiso availab le with a M / 2 "  hour “ (B)" U.L. fire label.

Available Do or Types

‘D ’ Series Door Features

•Hign frecuency too 
iinge reinforcement for 
added strengtn. Projec- 
non welded to door.

Pre-exoanded 
small cell 
honeycomb core.

Continuous, vertical, 
mechanically 
interlocking seam, 
seated with PRPC 
adhesive.

PRPC adhesive.

Cylindrical locx 
reinforcing unit 
proiection welded 
to door.

Optional vinyl or steel Top 
cap Extenor ooors.
16 ga. End Channels.

Heavy gauge 
drop in tubular 
Closer reinforcing.

U L  ULC & FM 
approved Fleming 
roll formed steel 
glass Iite trim 
with snao-on 
glazing bead.

S p e c if ic a t io n s
1. Doors snail Oe lyoeisi* 0-SERIES as manuiac- 

tureo Oy S.W. Fleming Lto. /  p
2. Doors snail Ce (aoncatec c( • ga. wioe 

ccat gaivanizeo steei. iwnen stainiess recuirec 
soecifiy Type ano Fimsn ct stainless steei).

3. Ooors snail Oe llusn witn no face seams.
4. Doors snail have i/8"(3) bevei m 2" (St) on ccor 

edges.
5. Doors snail have vertical, mecnanically inter­

locking seams on hinge ana lock edges, seaieo 
in flflPC adhesive.

6. Ooors Shall have 16 ga. steei end channels oro- 
jection welded to top ana bottom of door.

7. Ooors snail be sufteneo. insulated and souno- 
deaoeneo with ore-exoanded small cell honey­
comb core, completely tilling the mside of the 
doors and laminated to the inside ol the door 
skins with U .L  aooroved adhesive (altern. tive 
(or insulated exterior aoplicaiions; solid siao 
of polyurethane or polystyrene, m lieu of 
honeycomo).

8. Doors snail oe;
a) mortised, reintorced. drilled and taoped for tnree 

temolated hinges (or i -3/4" 145) thick doors.
b) mortised, reinforced, drilled and tapped for 

standard cylindrical lock or Plank reinforced tor 
pustVouU or rim panic.

9. Extenor doors shall be orovided with ootional too 
caos for orotection against weather.
Specification writers note:

* Specifyseries by gauge of door i e.D-20.D-l8.D-l6.
• *  0-Senes doors available in three gauges —

0-20 Series 20 ga. (or light duty use.
0-18 Series 18 ga. tor moderate duty use.
0-16 Series 16 ga. for heavy duty use.

NOTE All metric dinwnstons are exorissseo in millimetres mm unless oinerwiss noteo.

: Metric dimensions snown reflect nominal sizes and/or locations for 
hard metric product only.

: Imptnal and metric dtmeiisions may not be equivalents.
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F- 1 6  Series Stock Steei Frames
Manulacturea (rcm 16 ga. wtoe coat gai- 
vanizea sieei, inis fuil ime ot stanoaro-sizea 
■from siocK ■ steei frames is universally ao- 
oucaoie. F-ames are monisea ana rem- 
lorcea tor 4-1/2" * J " stanaara '.veignt 
temoiaiea nmges. an A.S.A, (4-7/8" x 
1-1/4") strike, ana 3 ruooer silencers. Addi­
tional reinforcing lor otner naroware 
avaiiaDie on soeciai reauest. All haraware 
cutouts are oroviaea w n n  oiasier guaras. 
Frames m a y  oe sniooea knocked down, set 
ud and tacK-weided. cr set uo and arc- 
weiaed w u n  mures ground smootn.
Choose from u.L. U L C  or F M  laOeis tor 3 
hours. M / 2  hours. 3/4 hour or i/3 hour 
W e  aiso offer our FFS-16 series frame, 
manutactureo from Type 302. 304, or 316 
Stainless Steei m  finisnes from No. 4 (satin 
graineo) to No. tO (mirror finishi for use 
w h e n  m e  oossioiiiiy of hign corrosion oue to 
presence of cnemicais exists, or vynen 
oesign ana aooearance warrant that little 
extra "oucn of ciass . ~~s Fiemino FSS-16 
series irame 'S aiso avanaoie w u n  a = 
nours i9i" U L.. U L C  c.' F M  lire laoei.

-eoaie Wtatn
Typical F r a m e  Profile

Nore:
When one oaif 
of ninqes is 

, -ysq. locanon 
or roo ana 
Oottom ninqe 
ao not 
cnjnae.

5.'8"

- 5T Q
! i— re

Anchors

M asonry wire 
jam o  ancnor

Stanaara Sizes 

F ram e R ebate  
W idth

Ooubte

: go

>600

Profile
Dimensions

Jamb
Depth

T h ro a t
O pening

4 -3 /4 1 2 ’ 3 -3 /4 95

5 -3 /4 4. 7/8 124

6 -3 /4 F ' l 5 -3 /4 146

7-3/4 19 7 6-3/4 172

8 -3 /4 7 -3 /4 19^

Snap in stud 
Jam b ancnor 
(W ooa. steel 
or trussteei 
stud walls)

Mitre Details

Adjustable  
b ase anchor

Factory
Projection
W elded

K .D . Corner

4 -3 /4 “ U

’L ?

n .
6 -3 /4 ” 

172

  Jamb
L, Depths

5-3 /4"

7-3 /4"
197

C T

8 -3 /4"
222

X

Specifications
Fram es shall be typeisi F -i5  SERIES as 
m anufaciurea  by S.W. Fleming Ltd.

Fram es shall be fabricatea of 16 ga. 
w ipe coat galvanized sieei. (W hen  
stainless required soecifiy Type and 
Finish of stainless steel).

F ram es shall be knocked down. M ite rea  
corners shall have heavy reinforcem ents  
w ith four (4) integral tabs for solid and 
easy interlocking of jambs ana head.

3A . (A lternate)
F ram es shall be assem bled in position  
and arc-w elded or tack-weided. A 
spreader bar shall be welded to each  
fram e.
Fram es shall be provided with 6  w ail- 
anchors and 2 base-anchors to suit wall 
construction.
Fram es shall be furnished with 3 rubber 
bum pers.
Fram es shall be mortised, reinforced, 
drilled and tapped for hinges and strikes. 
Strike and hinge reinforcing snail be pro­
tected  by metal guard-boxes.

4.

6.

NOTE All meinc dimensions are expressed in millimetres rnmuniess otnerwisa noted.
: Metric dimensians sltown reflect ncminal sizes and/or locations lor 
haia metric oroduct oruy.

: Imperial and metric dimensians may not be equivalents.

8
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B E A R I N G

Developed by the Hardware Division of The Stanley Works. LifeStan is a revoiu- 
tlonaiy concept in bearing construction and materials. It combines a space-age 
material with standard materials of the highest quality. Extremely close tolerances 
and high manufacturing precision are required. The LifeStan bearing makes it 
possible for Stanley s UfieSpan hinge to require no maintenance, no oils, no grease 
-  to offer smoother, more quiet operation and to last for the iifie of the building. *

U feS p an  Hinges w ith  LifeStan bearings are  
G uaran teed  To Last For The L ife  O f  Th e  Build ing*
■ Slimmest barrel with flush tips and pins for clean lines.
■ Only two horizontal lines.
■  Hinge hole location for use on wood or hollow metal doors and frames.
■ Hinges can be furnished with raised barrel, electric wires, concealed 

switches, security studs, and hospital tips.
■ Low frequency plain bearing 1900 hinges do not utilize the LifeStan bearing.

Hinges ibr replacement gû ranteeo If originally speafied 
&. applied in accordance wpi Stanley s geneiai catalog.

A P P L I C A T I O N  D E T E R M I N E S  T H E  

P R O P E R  T Y P E  O F  H I N G E  -  ¥  F B B  L I N E

HIGH FREQUENCY HINGES
These modem style, heavy weight, high frequency hinges (FBB168. FBB199. 
FBB163. FBB113. FBBI38. FBB98. FBB169. FBB169-I/2. FBBI09. FBB109-1/2) 
feature the same streamlined, modem styling as the FBB line. Ball bearings are made 
of superior chrome alloy, raceways are flush with the barrel, and the tips are flat and 
neat. All hinges meet ANSI Standards for performance and screw hole locations.

AVERAGE FREQUENCY HINGES
These modem style, standard weight, average frequency hinges (EBB 179. FBB 19 1. 
FBB 173, FBB 112. FBB 167. FBB 108. FBB 17 1. FBB 110) are the basis of the FBB line. 
They feature chrome alloy ball bearings, raceways flush with the barrel flat tips. All 
hinges meet ANSI Standards for performance and screw hole locations.

LOW FREQUENCY HINGES
These low frequency, plain bearing hinges (F179. F I9 I .  F173. FI67) incorporate 
flat tips achieving the same neat effect as the FBB line. All hinges meet ANSI 
Standards for performance and screw hole locations.

CB1900 SERIES

4!^'*41^''
FBB168

S H O C K  A R R E S T E R
The new supplement to Stanley s Pivot Reinforced hinge line. Protects against 
loosened screws and bent hinge leaves.

225R-Solid Steel. Plated finishes. US 10. US26D or phosphated and primecoated 
for painting, USP.

SUGGESTED USES
■ For use in retrofit or new construction.
■ Surface applied.
■ Fordoors 1 -3 /4 'thickwirheitherstandardorheavyweighthinges. 4 -1 /2 'wide.
■ Door edge may be either square or beveled edge 1 /8 ' in 2'.
■ Brass pintle and large scews resist maximum shriek loads.
■ Non handed.

I
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B - S e r i e s  D e a d b o l t  L o c k s

B160N

A p p lic a tio n s : Auxiliary and primary locking for residential 
- and commercial buildings. B-Series locks are designed to meet

■  various security door preparations and functional requirements as 
IP  determined by local codes and life safety regulations.

^  C e rtif ic a tio n s : ANSI A156.5, 1984. BlOO-Series, Grade 3:
I  B400-Series, Grade 2; B500-Series, Grade 1.

E x p o sed  T rim : Wrought brass or bronze.

I K eying: 5 Pin keying with two nickel silver keys per lock. 6 Pin 
keying available. Other keying options available from the factory 
include masterkeying and construction keying. B200 and B400- 
Series are also available with interchangeable cores. B200, B400, 
and B500-Series are available with Primus high security cylinders.

D o o r R enge: BlOO-Series, I Vs'to lV-i‘'(35mm-44mm)

B standard. Regular pans available to 17*° (57mm), assembled to 
order, 6 pin keyed double cylinders available to 2“ (51mm). 
B200-Series, I Vs'to lV4“(35mm-44mm) standard. B400-Series,

IlV s 'to  lV4*(35mm-44mm) standard. Regular pans available to 
27* ’ (70mm), range varies by function. B500-Series, 1 Vs'  to 
2 Vs'  (41 mm-54mm) standard.

D ead b o lt: B1 0 0 -1 '(25mm) throw standard with concealed
■  hardened steel roller. B400, B500-Series-l'(25mm) throw 
W  standard, high strength sintered stainless steel with concealed

hardened steel roller.

i

I

I

I

I

12-137
B 100  A d ju s ta b le  
B a c k se t

Note: BlOO Series-adjustable deadbolt far 2V» “ or 2V* “ (60mm- 
70mm) backset standard 5’ (127mm) backset available.

B 100  S e rie s

B 162N S ta n d a rd  D uty

B 200  S e rie s

B 250PD N ig h tla tc h

B 400  S e rie s

B 460P H eavy D u ty

BSOO S e rie s

BS60 E x tra  H eavy D uty

SCHLAGE.
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Glynn-jcr.r.scr. 90 ssnes surtacs '"S-jntea n=:ssrs ans 
51CCS c:cv,aa trs most versawe ara aruac'uve vanerv c: 
•unc'.'.cr.s. matenais ara Snisnas to t;i raaw cury aco;;oa- 
vcr.s. .v.oos;s are avaiiaoie m ICC sanes «*.a:n;ess 3:ae'.. 
crass-c'or.za. ar.a staet maienais. T'a crcaosa: ranca c;
iiiiaiioa 111 '.IIB inuuaun BIB lull 1131 iBu iw i-.TiCiteiTient
oesicn rso'jifements.

Three oasic mooais ara avaiiaoie. eacr: zrarez :r. fiva s:zas 
ta acoommoaate vmuauy ait ooanmgs. "’■■a maoeis avail- 
ante irauce;

• 90H Series • '^olfl-Ocen Moae;
• 90F Sanes • r'iction rtota-Ccan Mcoai
• 90S Senes • Slcc-Only Mcce:

All moosis incoroorate a heavy auty crannei ana siiaa arm 
cesian ana oftset lamo aracxets rar imarovaa csmcau- 
niMy wiin caar ciasars. UniQue aesicn anows tor simce 
‘iela anana:r:a of tuncaons to camcsnsata for cnanges m 
user rea’j::ements. if. for examo:e. a ncta-caen mcos'. is 
■ '̂Dsr.ea a.-.a :t ;s oeterminaa at a latsr cate '.rat a staa- 
only rr.ocai would fcstter suit tne aocnaaaon. a simcie field. 
chance can oe made to canverx trs nc:a-oce.n unit to a 
stoo-cnr/ function, or to friction if so raouiraa. Kits are 
avauaoie for stmpie conversion m tna field.

90H sanes nctd-ocen urns faatura a ssiectr.’e nold-ccan 
mecnantsm which is aasity controlled cy a serrated xnoo 
on the uhoersida of the cnannal. Filooeo one way tha 
control knoD engages the hoid-open mecnanism. aiiowing 
tne cccr to be held open at a preoetermmea position 
from 65‘ to 110*. Rippaa the ooocsite way, tne unit aas 
as a stop and snocx absartar. Tha tension on the hcid- 
ooen mecnanism is aajustaofe to satisfy individual reoure- 
ments due to air currents or extenor co.ro;tions.

•  S in g le  ac tin g  doors

• In te .'tor /  ex ten o r a p p lic a tio n s

•  R e v e rs ib le , n o n -h an d ed

905 ssr.es s:==-cr.:v units feature :ra same ruggao shocx 
aPsorcing mecnanism usso o.“. me noio-coen moaei. but 
the ncio-ocen mscri2.nism is re.mcv6c.

90F series rrctic.r rcio-ccer -costs crcvioa a neavy cutv 
muiti-oc:.';: rcid coan mscna.".:srr;. C2.'.m::t;nc ms oocr to 
oe naio cosn a: various csgress. r -a  tension on tne mo­
tion mecnanism ;s adiustacie to suit field reouirements..
All mooais are avaiiaoie m orass'oronze. ICO senes srain- 
idss stes. ana steei suostratas. JS3. -t 9, 10. lOB. 25 
and 26D finishes are furmsneo on a brass/bronze 
subsmate. ah naw ICO sanes siainiass stssi is furntsnea in 
US32 and L'S32D f.nisnes. chennc me hignest resistance 
to co.-rosion. Steei units are avaiiaoie in S i (sprayeo 
bronze!. S2 (soraveo orassi. S3 (sprayed aiummumj. S4 
[sprayed ciacxl and So (soraveo C3). Steei units feature 
a ccrrosion resistant oretreatment o.'icr to oamting. Brass, 
bronze ano stamiess matenai are mgniy recommenaea for 
aooticattcns tnat ara axocsec to extencr or otnerwise 
oorrcswe elements, -.vmie ai. icur oase matanais are suit- 
sole tor normal ir.tanor use.

A« 90 senes mocsts are oesigneo for neavy duty aqotica- 
tions and -.viii crtr^ioe icng lasting orotection tor ooors. 
Irames and naroware. Refer tc cages C t3  /  C20 for aaci- 
tionai application mformatio.n ano to sizing cnart for 
speafr mooej seiecticn.

Other oocons avaitadie;

Suffix J - Angie Jaino E.'acxet - Used to convert 
standard unit to nmge side or flusn transom  
mounting (crcsreo as 80/SOJ and affixed to stanoara 
jamo nracketi.
Suffix SB - Stop cnty moaei is furmsned less snocx 
aosorcar (fcr use with singia-oomt hold-ooan elec­
tronic oiosarsi.

Examoie;
902H-US32D

ORDERING INFORMATION

1st2cicits 
dantity sanes\^

90 2 US32D

^FMsh (also designates the ease matenai)
US3.4.9.10. loa 26 & 260 • Srass/Brenze 
US32.320 - 200 Series Stainless Staet 
SI • SS Sprayeo ftmsnes • Steel

3rd digit Oesnnates soe 
M - 2.3. 4. S. 6)

^  Suffix identifying function 
H'Hoidopan S •Stooonty F • Fridion

C '1 8



8 T * T * ' H i ‘ i t i i i U B I

P U L L -  

P L A T E S

r; Vi
h ‘. •::■■ 
W F

:t 'h ^ t

ixiate^aiir;
S42SB S430B

The pu:i piatas mown aocva are out a faw of tra c:;o:ar aosocacons or crips :c =:ates avaiiabla. 
Please cail if you nave anv cussacns conoerntnc our oroouc or oeiiverv.

In me Burns nu.-noarmo sysiem. nrst two nu.Tosrs :-s:cna;e tne p-ate anc :ne last two numoers. 
For aiatrota. the 5<28B cu;i o:aie snown aocve consrsis of a » 54 piate ana a »25H ouii.

FfBUe (eel (re« lu m u anu inauti any puii le  any piaio.

tne puii.

S ' V I  I E
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N a t i o n a l  G u a r d  P r o d u c t s ,  I n c , Fedtz.
M e ta i£ ip re s i 1 - 8 0 0 - 6 4 7 - 7 8 7 4

96V 
96VA 
96VB 
96VDkB

97V 
97VA 
97VB 
97VDkB

vinyl
98V
98VA
98VB
98VOkB

neoprene

117N t—  
117NDkB

■ 23/32--

neoprene 
200NA li 
200NB 
200NDkB

as polyurethane 
7 200UA 
1  200UB 

200UDkB

neoprene 
201 NA 
201NB 
201NDkB

600 
600A 
600B 
OOOOkB

nylon brush

C607A
C607B
C607DkB

nylon brush

C627A
C627B
C6270kB

#6 X 3/4" Stainless Steel Sheet Metal Screws Furnished

vinyl
100 V 
100VA 
100VB 
lOOVOkB

GO

Ci vinyl
101VA
101VB
lOIVDkB

197NA ;V;
197NB 
197NDkB >•:

V.'V

ty.vv

I

198NA neoprene
_ 198NB 199NA
25 198NDkB ;v* 199NB

199NDkB

v*‘ X

neoprê ê ^̂ ^̂
202NA

202NOkB
202NB

2014R A 
2014RB 
2014RDkB

rubber
covered
fabric

neoprenei>;i>y, 
203NA ^
203NB :•:«*
203NDkB

Aft*
•VA*
’ty iy
ty iy

WA*
WA*
.jOsV-
tyiy.
*1*.

A - natural satin anodized
B - gold anodized
DkB - dark bronze anodized

J
49



N a t i o n a l  G u a r d  P r o d u c t s ,  I n c .

V in y l P e rim e te r G a ske tin g it& X 3/4" Stainless Steel Sheet Metal 
Screws Furnished with perimeter seais

1 - 8 0 0 - 6 4 7 - 7 8 7 4

152 
1S2B 
1520kB

160 
160 A 
160B 
1600kB

3/16'

1880kB

190 
190 A 
190B 
190DkB

P o ly u re th a n e  P e rim e te r G a ske tin g

•7/8”
nrs

150UA 
150UB 
ISOUDkB

leOUOkB

S p onge  P e rim e te r G a ske tin g

P ile  P e rim e te r G a s k e tin g

I

I

3185P 
3185PA 
hesPB 
185PDkB

N y lo n  B r u s h  P e rim e te r G a s k e tin g

A626A 
A626B 
A626DkB

M a g n e tic  P e rim e te r G a s k e tin g

1S9A
159B
1590kB

C3



J

N a t i o n a l  G u a r d  P r o d u c t s ,  I n c . F e c O n .
FMenlEzpress 1 - 8 0 0 - 6 4 7 - 7 8 7 4

S add le  T h re sh o ld s

^Typical Wall .0 5 0 ^ ^ ^ ^ *  ^9®  •' lbs., ft. 
I------------1 3/8"-----  1

Typical Wall .125 
1 2 1/2'---

Z  410 . 4  lbs/ft.
^  410DkB 4ibs jft.

t -  Typical Wall .125 B l b i  411 DkB .5 Ibsjft.

1/2" added to thresholds under 72" 
r  added to thresholds over 72"

3” '

Typical Wall .125 

  4 " ------------

5  413.58 lbs.,ft.
I  413DkB .58lbs./ft.

Typical Wall .125 

  5’ ------------

Typical Wall .125 

6------

513 .74lbs./ft. 
513DkB .74 ibsjtt.

6 1 3 .88 ibs./tt.* 
613DkB .88 ibs/tt.

#10 X 1-1/2" FH zinc plated wood screws are 
included on mill finish thresholds up to 1/4" in 
height. Chemically treated stainless steel screws 
are provided to match DkB finish.

#12 X 1 -1/2“ FH zinc plated wood screws are 
included on mill finish thresholds 1/2" or higher. 
Chemically treated stainless steel screws are 
provided to match DkB finish.

Typical Wall .125 

—  8" —

713 1.01 lbs./ft. 
713DkB 1.01 lbs/ft.

813 1.2 lbs /ft 
8130kB 1.2 ibsift.

• All thresholds are aluminum milt finish.
• DkB indicates aluminum dark bronze 2 step 
anodized finish.

C 3

NON-SKID SURFACE
All thresholds are available with an abrasive coating for 

better traction, and a non-skid surface. Specify SIA finish.



r TECHNICAL DATA
< FROM

A n e m o s t a t
D O O R  P R O D U C T S

A DlVliaON Of DYNAMICS CORPORATION OF AMERICA 
P.O.BOY --SGa • 1220 WATSON CENTER RO. 

CaRSON. CA 90745 
(213)775-7441 FAX(3 10)835-0448

F M A
METAL ASTRAGAL 

(EACH)

NOT n n e  rated

detail drawing

1 3/4.-

k -  • ; /♦•— 1
□  y  BCVELID EDGE

t 3/4T

AM Dimensions ± 1 / 3 2
□  SQUARE EDGE

[ STANDARD PRODUCr FEATUIUS

MATERIAL 20 CA Cold Rolled Steel -  Edge.
18 GA Cold Rolled Steel -  Astrogal.

FINISH; Grey Primer, Beige or (Ironze Boked Enamel.
INSTALLATION; Fits over edge ot door (stile) and instoils using 

#8X3/4 phillios head sheet metal screws vith 
countersunk mounting holes for a flush 
appearance on maximum 1 T  centers.
(spacing will vary based on hardware preparation 

ond size)
ODOR THICKNESS: For l 3/4* (Actual 1 3/4* Inside Dimension)

NOTE: For Exterior use. High Humidity or Salt Air application,
product must be-Galvanized or Stoinless Steel.

IMPORTANT: Interpretation of bwlding and fire codes may vary.
ConsuK with the locol authority having jurisdiction in 
your area, to determine appropriate stondards.

J  I OPTIONAL FEATURES

MATERIAL |304 Stainies t Steel. |4  Finish(Sotin), Galvanized Sheet 
metal.

FINISH; Special order 8<ked Enamel colors (os per sample chip 
supplied). Plated finishes tc match the vision frame, lock, 
hinges ond clos> r.

FASTENERS: Special Sec irity Screw Fastener?:. See Security Products 
Section Pai e 13.

SPECIALS: Moehining Pr< ps (must hove signed hardware Prep Sheet 
dttoched witii order).
Lead Lined o r  X-ray oppiicdtions.
Door thickne ss (specify Inside dimension roguired).

FIRE RATINGS

• FUA is not fire roled.

Job  Narn* ic Location Su im itted  ty

91 4A 003 A
JULT 1990 

METaC C D C e S  ic ASTRACAI.S PACE 3
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M O O U U R  SIZE BRICJC V E N T S  o  S fV  x  2 i / r  x  O
TYPg NO.

fNTr ;.i-1. 
rv»>t M-.) I IY*T: M i/ 

M 22 
IVPEM'13  
IVPS M-2?

WIOIH ' HflOHT 
C/FNT DIM.) 

'./i
2 1/4 
f. :iT '
4 7/8 
7 1/2 
7 M7

* *  H 8I0H I 
(OVkttALU

2 I.’2 
2 1/2 
i  1/4 
5 1/6 
7 J/4
■m

M O D U L A R  SIZE B L O C K  V E N T S  OS iff x 7 S/«* X r )
fYft NO. WIOIM * HEIGHT ** MEIGHJ

(VENI OIM.) lOVEBAll)
TVP€ f: 1 155/4 7 5/8 7 1.5/10
1fPfe h / • y> 5/a 7 5/6 7 15/iO
r/T-f fH'2 15 5/e IS 5/e 1515/lr.

S T A N D A R D  S IZF B R IC K  V C N TS  t v  X a  1 /4- x  4-)
lYPE NO. WIDTH • HEIGHT ** HftSHl

tvCNT OIM.) (OVSSAIU
TYPE 5*11 e 3 1/4 2 1/2
TVP6S-21 14 9/8 21/4 2 1/2
TYPES 12 8 4 7/8 5 V.'8
TYPE 3-22 IA3/6 4 7/8 Cl/e
TYPE*. 13 8 71/2 73/4
TVP6S-23 16 3/8 7 t/2 7 3/4

Indicates actual brick displacement.

umi-
D8V11!

Dm.
OTPiM

Nore; Melolines extruded oiuminum brick vents con oe nvy.e »n: i

! 24 Go. golvonized steel ducts con be furnished for oil sizes or brick veuiti. C :
; place ot the (octor/. specif/ total woli thickness (A), duct thickness (B). ana tr.r

S T R A IG H T  D U C T S 7  H t

W M
D.C-

r*.- ; •'

I

, ■— I

SUGGESTED SPECIFICATIONS

furnish ond Install where indicated on orchifectural drnvihngs extoKwd uluiiw; m.- 
by Metonnas 5551 M.W. 5ih Street, Oklohomo City, Oklahoma. 7312/.  fi.-u-ian 
dear onodlzed llnish as stondord (Medium Bronze Anodized Finish oiso ovoiiohiA 
mesh .028' dio. aluminum insect screnn. Fudi wnl shdl be provtaad v/ith prriA 
protect finish ntiring instniioilon.

Struciufol Of 24 go. golvonized steel extensions snail be iurni.she<j us ..'-MiiLNj .; 
lumished os deioiied.

va 35Vd ONI 3132DNCD d ftU SD I

It’S

^ 6 T O ^ £ l7 -9 I i E 0ISI S6B T /I0/S0
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y p e

mounting:
SCREWS.

3 .

Back out mounting screws and save for reuse.

M O U N T  B O X .
For Flush Mount
line up front box 
edge with finish wall 
surface and screw <«• 
nail to stud through 
small KO’s in box 
side. For Surface 
Mount screw or nail 
through keyhole slois 
in back of box.

G E  P o w e r M a r k  P lu s ™  

L o a d  C e n t e r s

To comply with the National Electrical Code and 
Underwriters Laboratories, the loarl center must be 
installed in accordance with the information included 
on the label inside the door.

1 . R E M O V E  F R O N T .
Slip front and accessory package hack into carton to 
protect finish.

2 .  R E M O V E  I N T E R I O R .  ( O p t io n a l )

4 .  R E M O V E  K O ’S F O R  A L L  M A I N  A N D  
B R A N C H  C I R C U I T S .

First knock center KO inward. Outer rings should 
be alternately pried up or driven in one at a time.

5 . P U L L  I N C O M I N G  S E R V I C E  A N D  
B R A N C H  C I R C U I T  W I R I N G  I N T O  
B O X .

6 . R E P L A C E  I N T E R I O R .
Drive mounting screws from Step 2.

7 . W I R E  M A I N ,  N E U T R A L  A N D  
E Q U I P M E N T  G R O U N D .
Refer to radng label inside door for proper tighten­
ing torque.

BOND SCREW HOLE

Wire neutral and equipment ground only in direc­
tion indicated by arrows. If required, ground and 
bond neutral to box using screw or straps provided. 
Straps must be placed in screw or large neutral 
holes.



8 .  O P T I O N A L  W I R I N G  O F  
N E U T R A L  A N D  G R O U N D

For panelboards rated 150 AMP or less the 
neufral crossbar may be removed to provide 
optional neutral and ground wiring as follows:

Right Side — Insulated neutral or ground without 
bonding screw. Uninsulated neutral or ground 
with bonding screw secured.

Left Side — Insulated neutral or ground only. No 
bonding provision provided. Neutral terminal 
“A” may be moved to left side or see rating 
label wiring diagram for additional terminal 
kit.

NEUTKAL D-TERMINAL 
A”

CROSSBAR

INSULATED OR UNINSULATED GROUND OR NEUTRAL

1 0 . R E M O V E  C O V E R  K O ’S .

9 .  W I R E  B R A N C H  C I R C U I T S .
Individually wire each branch circuit into a circuit 
breaker, then plug into interior.
Refer to label on circuit breaker for proper 
tightening torque.
Use General Electric circuit breakers only.

Place screwdriver as shown and tap with hammer.

1 1 . I M P O R T A N T !
Re-tighten all electrical connections before ener­
gizing.

1 2 . S C R E W  F R O N T  O N  B O X .
Adjustment for flush mount will be automatic 
when cover is installed.

1 3 . I D E N T I F Y  C I R C U I T S .
For user’s convenience.

NOTE: Accessories and replacement parts are listed on 
the label inside the load center door.

These instructions do not purport to cover all details or 
variations in equipment nor to provide for every possible 
contingency to be met in connection with installation oper­
ation or maintenance. Should further information be 
desired or should particular problems arise which are not 
covered sufRdently for the purcha r̂’s purposes, the mat­
ter should be referred to the GE Company.

GE B e c tr ic a l D is trib u tio n  &  C o n tro l

GEH-5021B 7/89

General Electric Company 
41 Woodford Ave.. Plainville. CT 06062

©  1988 General Electric Company
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G E  L ig h t in g  S y s te m s
INSTRUCTIONS 

PF-154 Pdwerflood® Floodlight
General Electric Conmany Headersonyaie,lilĈ739

IIREOUREO)

T R U N N IO N  M O U N T E D  PIPE M O U N T E D W A a  M O U N T E D

COUPRESSIve KATE

FIGURE 1

WARNING: DANGEROUS VOLTAGES EXIST 
V  WITHIN THESE UNITS AND ALL PRECAUTIONS 
^ybSUALLY OBSERVED IN HANDLING HIGH 
^ O L T A G E  EQUIPMENT SHOULD BE OBSERVED. 
: CERTAIN POWER IS OFF BEFORE

< s t a r t in g  in s t a l l a t io n  p r o c e d u r e  o r  
4S8EFORE SERVICING.

G E N E R A L
This luminaire is designed for outdoor lighting 
applications, and should not be used in areas of 
limited ventilation, or in high ambient temperature 
enclosures. Best results will be obtained if installed and 
maintained according to the following 
recommendations.

U N P A C K IN G
This luminaire has been properly packed so that no 
parts should have been damaged during transit Inspect 

confirm.

NOTICE: The unit may be mounted to point from 
straight up to straight dp;̂ m but in no case may 
the ballast be TScated ab<^‘*the ^ tica l.

M O U N T IN G
This floodlight is provided with either trunnion 
mounting, pipe mounting, or wall mounting.

TRUNNION MOUNTED UNITS—Mounted directly on a 
flat surface. Mounting adapters are available for 
installation on poles, crossarms, pipes, etc.

The trunnion bracket has a clearance hole for a % inch 
bolt used for attachment to such mountings. The 
'j(«-inch holes on either side permit additional 
anchoring, where required.

PIPE MOUNTED UNITS—The slipfitter can be mounted 
on 1%-inch O.D. through 2%-inch OJD. or 2%-inch O.D. 
through 3-inch OJD. pipes.
Three set screws are used to damp the floodlight 
securely to the pipe.

WALL MOUNTED UNITS—The wall mounting plate is 
provided with four (4) 0.438-inch dearance holes 
spaced 4.375(H) x 2.875(V) inches for mounting.

A IM IN G

FRONT OF SIGHT  

TARGET

BEAR OF SIGHT 
FIGURE 2

FIGURE 2

Located on top of the luminaire, above the door 
locking’screv.', is a “sight-track" optical sight for point 
aiming. Align the front and rear sights so that they 
have equal space showing on,either side of the groove 
and the target centered in the groove.

On trunnion mounted floodlights tighten the two (2) 
trunnion bolts to 35 Ft Lb. On pipe mounted or wail 
mounted floodlights tighten the vertical adjustment 
bolt to 35 Ft. Lb.

g tio n s  d o  n o t  p u r p o r t  to  c o v e r a l l  d e ta ils  or. v a r ia d o a s  in  e q u ip m e n t n o r  to  p ro v id e  f o r  eve ry  poss ib le  c o n d a g e a c y  to  b e  m e t  ia
o p e ra d o n  o r  m a in te n a n c e . S h o u ld  fu r th e r  ia fo rm a d o n  b e  d e s ire d  o r  s h o u ld  p a r t ic u la r  p ro b le m s  arise  w h ich  a r e  n o t  
u rd ia s e r ’s p u rp o s e s , th e  m a t te r  sh o u ld  b e  re fe r re d  to  th e  G e n e ra l E le a r ic  C o m p an y .



• W i p i Q ' - ' -
WARNING: MAKE ALL ELECTRICAL 

' ^CONNECTIONS IN ACfiORDANCE WITH THE 
NATIONAL ELECTRICAL CODE AND ANY 
APPLICABLE LOCAL CODE REQUIREMENTS.

NOTE: Verify that the supply line voltage to be 
used is the same as that stamped on the 
nameplate.

TRUNNION MOUNTED UNITS-  
NOTE: Cable strain relief and sealing are provided by 
the compression plate and rubber bushing supplied for 
%,-inch O.D. cable. Three-conductor, AWG No. 14 
cable is recommended. (Refer to Figure 1.)

1. Open the glass door.
NOTE: Door may be removed by opening 
approximately 190°, lifting up slighdy and 
sliding to the right.

2. Remove protective insulation shield.
NOTE: On units provided with the “power 
tray” option, disconnect the two plugs on the 
top of tray. Loosen screws and remove tray.

3. Insert cable through compression plate and 
rubber bushing and secure by tightening screw.

4. Make electricai connections.
NOTE 1: Connect ground lead to 
ground screw on the housij ~
NOTE 2: All of the single voltage ballasts are 
completely wired so that the user must connect 
only the supply conductors. On multivolt units 
additional connections will be needed.

BALLAST CONNECTIONS ON MULTIVOLT UNITS 
(120 /208 /240/277 volts):

' 5.a High Pressure Sodium Units—Connect the 
loose lead with the insulated terminal to the 
desired voltage terminal as indicated on the 
ballast terminal name plate.

5.b Mercury and Metal Halide Units—Select the 
proper wires from the connection diagram 
inside the unit. Remove only the crimped 
connectors (cutoff and strip) required for the 
supply voltage.

WARNING: WIRES NOT REQUIRED FOR 
DESIRED VOLTAGE SHOULD ALWAYS REMAIN 
WITH THE INSULATED CONNECTORS INTACT.

NOTE: Units provided with field re-connectable 
ballasts rated 120x240 volts are factory- 
connected for 120 volts. For 240 volt operation 
rewire per attached wiring tag.

S5-201578-H2

6.

7.

Reposition protective insulation shield. (If
tray, connect both plugs on top of tray after 
securing the tray.)
Close and secure door.

PIPE AND WALL MOUNTED UNITS—Open wiring V” ' ri 
compartment cover located on the mounting bracket
Make electrical connections and close wiring 
compartment cover.

NOTE: For multivolt units refer to “Ballast 
Connections on Multivolt Units”.

LAMPS AND BALLASTS
This unit is designed for mercury, metal halide or high 
pressure sodium (HPS) lamps. Lamp type and wattage 
should be checked against that designated on the unit 
nameplate.
All ballasts except multivolt are completely wired so 
that the user must only connect the supply conductors.
For units with multivolt, or field-reconnected for 
120 X 240 volt ballasts, please refer to the WIRING 
section of these instructions.
All ballasts will reliably start lamps at temperatures 
down to -  20°F for Mercury and Metal Halide and 
-40°F forH P S.

MAINTENANCE AND CLEANING
WARNING: MAKE CERTAIN POWER IS OFF 
BEFORE ATTEMPTING ANY MAINTENANCE.

Periodic cleaning on the outside of the door glass will 
ensure operation at maximum optical efficiency.
The ^ass and reflector (if needed) should be cleaned 
with non-abrasive soap, cleaner, or detergent solutions, 
rinsed with cold water and wiped dry.

NOtE: Door may be removed by opening 
approximately 190°, lifting up slightly and sliding 
to the right

The light output is also dependent on the age of the 
lamp. In applications where the light level is critical, it 
may be desirable to replace lamps before they bum 
out The lamp manufacturer can provide data showing 
how the lamp light output decreases with use.
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in T E L E c m o n
Ve B rin g  S e c u r ity  H o m e  ®

I N S T A L L A T I O N  G U I D E :

I®

1) Tools you will need.

C T

Thank you for purchasing an Inleleclron motion detector. You now own the finest decorative motion detector 
product on the market We work hard to ensure that you receive the quality and performance you expect in our 
products. Please feel free to call or write us should you have any questions or problems with your product

M A I N
CIRCUIT BREAKER 

OR FUSE.

/■
C T

2) MfikO absolutely sure that all power lo Ihe 
«k«it( has been shut OFF, Do not use Ihe 
wall switdi as the only method of turning Ihe 
power off. All power should cut off at main
tJraoktn >

C T

3) Attach Ihe crossbar onto Ihe juncllon box 
. using the crossbar screws. Then attach Ihe 
ground wire from the house lo the crossbar, 
using Ihe green ground screw.

4) Screw Ihe mounling boll Into Ihe 
center of Ihe mounling bracket about 
1/4 of an inch. .

C T

5) Extend the black and white 
wires from Ihe junction box and 
feed them through Ihe weatherproof 
gasket.

C T C T

6) Using Ihe wire nuts, connect Ihe black wire from the 
house lo Ihe black wire from Ihe Motion Detector. 
Connect the while wire from the house to the while 
wire from the motion detector. N 
lions are secure and that no bar

You should not use the wall switch as Ihe only method of turning the power off. 
This is due to Ihe fact that some switches may be switching the Neutral tine, or 
ire used in 3-way configuraljons.
Jote; This unit will not operate correctly with a dimmer switch.

0 all connec- _
late. So 

mounling b 
REVIEWED SOLEY FOR GENERAL 

COMPUANCE VWTH CONTOACT OOCUkffiNTS 
BLASLAND. BOUCK & LEE, INC.

7) Carefullypack all the wires into (he 
junction box.,v Mount the motion detector 
p m  the junction box with Ihe mounling boll

Ihroji )h Ihe center hole in Ihe 
r^w the decorative cap onto 
)|t u n i tight.

Date 

□  RESUBMIT

S
Location

I [ r e j e c t e d

C T
OVER

8) place a fiber washer Into each of tie light 
sockets. Then place the rubber gaskets 

.around each socket and a lioodlighi Into 
/e a c h  of the light sockets. DO NOT EXCEED 

THE 150 WATT MAXIMUM PAR BULB 
RATING PER SOCKET. Yf 
Your inslallaflpn. Is now completel

77-90H0I0H + 17
BC90(XVW/K/KW. 1094
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I

1 - RANGE CONTROL
2 ■ »AANL!AL OVERRIDE BYPASS S.VITCH
3 • PHOTCXaj. COVER PLUG 
* ■ mOTOCEU. ADJUSTMENT
5 - tia«  adjustment switch
6 - PHOTOCELL

Your motion detector has aq^tments for time and range (sensitivity). These 
controls are located under you motion detector, and are illustrated aijove.

J
S E T UP / C O N T R O L  A D J U S T M E N T  ‘
R A N G E  i j
This adjusts the sensitivity of your Motion Detector. Turn th»i(nob 
dodcwise for more sensiLtcy counterclocioMse for lass.

T E S T  1 /3 /10  ^  i
Test allows you to test the area of coverage d u rin g rM g h t^ t  

To test the area: *
1. Select the TEST position. ^
Z  Walk across the area you wish to protect '-
3. Stop and make sure there is not any motion in
the area uni the light turns off. |
4. Wait 8 seconds, then move in the test area to 
trigger the motion detector, wait 8 seconds 
again befor., repeating the test in tha next locatioa
5. Aim your moDon detector as appropriate.

Once you have determined your range setting move the switih to 
the 1, 3, or 10 to set the length of time ^e  tight should reman ON 
after motion stops. When set in the 1,3, or 10 position, the ^ t  
will turn on only after dark.

The range control should be set at maximum sensitivity 
when you begin your test, and adjusted downward as 
necessary, to achieve desired coverage.

PHOTOCELL ADJUSTMENT 
Sometimes the motion detector wil be mounted in areas such as 
carport or sheds. The areas becomes darker sooner. Youcanuse 
the photocell adjustment to have the moSon detector oome on 
earlier or later in the evening.
Adjust dockwisa for earlier, (Lighter) cperation, and counter 
dockwise for later, (Darker) operatirxi

F E A TU R E S
M AN U A L O V E R R ID E  
Your molion detector has a 
built-in manual override feature, 
which allows you to use your 
existing indoor light switch. To 
manually lum your lights on, 
simply turn your waU switch oft 
for 4 seconds and then back 
oa The lanp win turn on and
remain on unffl you turn It oft. To resume automatic operation 
(molion detection) again, flip your wall switch off for 4 seconds 
and then back on. Yout,light wj^shut oft and your motion 
detector will return to the automafic mode. (NOTE to utilize 
this feature, the Manual Override Bypass switch must be in the 
OFF positioa) You must wait 25 seconds before you try to 
maiuafly override the molion detector again.

M ANUAL O V E R R ID E  B Y P A S S  S W IT C H  
Sudden power surges or outages, sometimes caused by 
storms or u lty line work, can adversely aftect operation of most 
security lighting systems causing lights to turn ON and stay ON. 
Inteledron's Manual Oventde Bypass proiects against these 
false adivalions. Should your system be triggered by a power 
interruption, this feature prevents your light from staying ON. 
The system automatically resets itself and returns Ihe system to 
normal operaOon, even wnen youre away or on vacason. 
Remember, when the Manual Override Bypass switch is in the 
ON position you cannot use the wafl switch to manually 
adivatayour Sght

P H O T O C E L L
The Photocell prevents energy wasting daytime opera- 
fioa For 24 hour operafion remove the mbber photocell 
plug from its storage area on the bottom of the unit and 
place it over the photocell.

A IM IN G

For the most reliable triggering, aim the molion detector head 
lower than the maximum distance you need. The motion I 
detector can see above the hoodline. Begin by aiming your 
motion detector downward. Themslowty raise the unit as 
required for your range needs. If tti^ n it is aimed too high, your 
area of coverage may decrease, as the 4th level of vision may 
cover an area over year head. Remember to keep the range 
setting at the maximum. ,

Your molion.fjetectdf is most sensitive to moliQajcrpss
ife field of view, hot directly Jgy^ds IL ’

x V ■ i-i ___
....   X __________m ^

INTELECTRON 
21021 Corsair Blvd 
Hayward, CA 94545



jH ic / m a  B L a w E n
c  a  a  r» a  R  A  r  t a  m

L

S A F E T Y  — INSTALLATION — OPERATING 
AND M AINTENANCE INSTRUCTIO NS 

DESIGN 53 PR ESSU R E BLOW ERS

A VA ILA B LE PARTS

1. W h ee l
2 . S h a ft a n d /o r  

B ea rin g s
3 . M o to r
4 . M o to r S lid e  

R ails

5. V -B e lt D rive
6 . C o u p lin g
7. H o u s in g  
A LS O ;

In le t V e n tu ri

T O  O R D E R  S P A R E  P A R TS
Spare or repair pans m ay be ordered from your nearest 
"Chicago ’ Sales O ffice Py giving the part nam e, 

(W heel. Motor, Searing , etc.) and the FA N SE R IA L  
N U M B E R  taken from  the nam eplate or the SH O P  
O R D E R  draw ings. If possible also give the bearing or 
shaft size. D ue to Ih e  sm all num ber oi parts required, 
spare parts lists are  neither necessary nor available. 
Use these instructions instead.

S A F E T Y  P R E C A U T IO N S :
The fan which you have purchased is a rotating piece of equip­
m ent and can becom e a source of danger to life or cause injury 
if not properly applied. T he  m ax im u m  o p era tin g  tem p e ra tu re  or 
s p e e d  for which this fan is designed m u s t n o t be e x ceed ed . 
These limits are given in our catalog, in the order write-up, or on 
C hicago  Blower Corporation drawings.

Personnel who will operate this fan, or those who will perform  
m aintenance thereon, m u s t be g iven  th is  b u lle tin  to  read  and  
w a rn e d  of th e  p o te n tia l hazards  o f th is  e q u ip m e n t.

This pam phlet contains general recom m endations, but specific  
requirem ents may apply to the individual installatio'n. Such re­
quirem ents are outlined in federal, state and local safety codes. 
Strict com pliance with these codes, and strict adherence to these 
installation instructions are th e  re s p o n s ib ility  o f th e  user.

S TO R A G E :
If the fan is not to be installed promptly, store it in a dry p lace with 
the motor and w heel protected against moisture, dust, corrosion 
and physical dam age. If the unit must be exposed to weather, con­
tact the Motor m anufacturer for special instructions. For extend­
ed long storage periods call C hicago Blower for instructions and 
the cost of Extended Warranty. Keep bearings fully greased.

R E C E IV IN G :
C hicago  Blower Corporation equipm ent is prepared for shipm ent 
in accordance with the Uniform Freight Classification. It is 
thoroughly inspected at the factory, has usually been run tested, 
and, barring d am age in transit, should be in perfect condition.

W hen  a  carrier signs the C h icago  Blower Corporation’s bill of 
lading, the carrier accep ts  the  responsib ility  for any subesequent 
shortages or d am age  evident or concealed , and any  c la im  m u st 
b e  m a d e  aga in s t th e  c a rr ie r  by th e  p urch aser. Evident shor­
tage or d am ag e  shou ld  b e  no ted  on th e  ca rrier's  d e livery  d ocu ­
m e n t before signature of acceptance. Inspection by the carrier 
of dam age  evident or concealed must be requested. After inspec­
tion, issue a  purchase order for necessary parts or arrange for 
return of the equipm ent to C B C  factory for repair.

C hicago Blower Corporation fans are shipped com pletely assem ­
bled and skidded. T hese  units may be handled and m oved using 
good rigging techniques, being careful to avoid concentrated  
stresses that will distort any of the parts.

i H i C J U c a
C O R P O R A  T ! O  tU 1675 GLEM ELLYN ROAD. G LE N D A LE  H G TS ., IL 6 0 1 39  • Dial A rea  C ode 7 0 8 /8 5 8 -2 6 0 0

FAX 7 0 8 /8 5 8 -7 1 7 2

f / n d  Y o u r  N e a r e s t  A g e n t  i n  t h e  u n d e r “ F an s  ” o r ‘B lo w e rs  '
Bulletin IMI-S3
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IN S T A L L A H O N ;
1. Good results require  a  p roper fou nd atio n . Foundations should 

be level, rigid, and of sufficient m ass tor the  equipm ent. C on­
crete is preferable. Its m ass should equal four tim es the fan 
weight. Adequately brace steel platform s in ail directions. T he  
m inim um  natural frequency of any part must be at least 5 0 %  
higher than the fan running speed.

2. Shim  the fan support points before tightening foundation bolts. 
Do not distort or twist the equipm ent. M ake sure that the fan 
is set level.

3. M ake sure power is locked “O F F ”.

4. C heck w heel-to-in let c learance to m ake sure it has not shifted  
during shipm ent or handling. T h ere  should be approxim ately  
equal axial clearance all around. Rotate wheel by hand to check 
that it runs free.

If the wheel is striking, correct it by loosening the hub set screws 
and reposition the wheel on the motor shaft, or loosen the motor 
mounting bolts and realign the w heel to inlet so it does not hit. 
Retighten all set screws and bolts and turn by hand again.

5. If the fan w heel is fastened with a taper-lock bushing and the  
w heel must be shifted, follow this procedure:

a . M atch m ark the bushing and the hub so they can be  
reinstalled in exactly the sam e relative position and not un­
balance the w heel.

b . R em ove all bolts from the bushing.

c . Insert two bolts in the holes that are threaded in the bushing. 
(Note that one bolt is left over and not used in dem ounting).

d . T ighten bolts alternately until bushing is loosened in hub. 
If bushing does not loosen immediately, lightly tap hub while 
applying torque to the bolts.

6. To reinstall the taper-look bushing in the w heel hub, orient 
bushing to align the match marks and insert the  three m ount­
ing bolts, through the unthreaded bushing holes, into the hub. 
Alternately tighten bolts. H am m er against the large end of the  
bushing using a brass block or sleeve to avoid dam age, and  
again tighten the  bolts. R epeat this procedure until bolts no 
longer turn.

7. C heck the motor w iring and fusing in accordance with the N a­
tional Electrical C ode and local requirem ents. Follow wiring  
diagram  on the motor nam eplates.

FAN A N D  M O TO R  B E A R IN G S :
1. Lubricate fan bearings per instructions packed with the fan. 

U se Texaco Molytex # 2  E .R  or equivalent. Lubricate the bear­
ings im m ediately on receipt.

2. B earings must be properly locked to the shaft. C heck before  
operation. M ake sure bearing locking collar is in position and  
set screws tight. S ee  bearing instructions.

3. C heck motor bearing lubrication. They w ere lubricated at the  
factory, but recheck and. if required, use a good grade motor 
lubricant such as Chevron S R I-2  or Unirex N2.

FA N S  W IT H  C O U P L IN G S ;
O n any com pletely assem bled fan, w here C B C  has m ounted the 
m otor and coupling, it is required that the a lignm ent be recheck­
ed after the fan is set on its perm anent foundation. It is not possi­
ble to hold a lignm ent during shipm ent or w hen set on a different 
foundation. Alignment must be redone, if necessary, and the coupl­
ing lubricated. A tag is on the coupling.

FA N S  W IT H  V-BELT D R IV E S
W hen included in shipment, alignm ent must be checked after shi(>.; 
m ent and installation. ~ F

Fan and motor 
sheaves must be 
aligned.

Core ■’ i.^coing Sr.dcives a : 
Points inoicateo By Arrows

O P E R A TIO N  O F  FAN:
After installing the fan per these instructions and those of the
m anufacturers of com ponents, m ake  fin a l s a fe ty  ch ecks  to pre­
vent injury to personnel or d am age  to the equipm ent.

1. M ake sure the w heel, inside of the fan housing, and any duct­
work, is clean and free of debris.

2. Start the fan to check proper rotation. It is clockwise or counter­
clockwise as seen from the drive side of the fan. If the wheel 
turns in the wrong direction, reverse motor rotation per the  
motor instructions— usually by interchanging any two leads on 
a  three phase motor.

3. Start fan and allow unit to reach full speed, then shut down. 
During this short period, check for vibration, any unusual noise, 
or overheating of the motor. C h eck  the motor am ps drawn 
against the nam eplate rating. A  plate over the fan inlet will limit 
the horsepower drawn during a  test run with lim ited ductwork.

4. After the trial run lock the pow er “O FF".

5. R echeck for tightness of hold-down bolts, all set screws and  
keys, and retighten if necessary. R echeck again  after 8 and  
24  hours of actual operation.

6. The run-in period should be at least 8 hours. C h eck  the motor 
bearings and motor heating  a m inim um  of once each  hour. Do 
not overgrease motor bearings. Relubricate per motor m anufac­
turer’s instructions.

7. Take vibration readings at the bearings, or the motor if the fan 
w heel is m ounted directly on the motor shaft, and adhere to 
these limits.

Vibration in Mils (Peak to Peak)

Maximum or 1 Shut-
Design RPM Normal Alarm Down

1800 2.3 3.5 8.0

j 3600 1.2 1 1.75 4.0

r

C heck at four positions 90° apart as shown.

M A IN T E N A N C E :
Should excessive vibration or m otor tem perature later develop, 
check the following possibilities: (1) Buildup of dirt or foreign  
m aterial on wheel; (2) Bolts on motor or fan housing or founda­
tion loose; (3) The wheel eroding or corroding; (4) W heel set screws 
loose: (5) Vibration com ing from source other than fan; (6) Foun­
dation settled; (7) C learance betw een w heel and inlet has chang­
ed and wheel is hitting.

If the fan is to rem ain idle for an extended period, protect motor 
and exposed surfaces. Follow the motor m anufacturer's recom ­
mendations for storage and rotate the shaft by hand several revolu­
tions each month.

W A R R A N TY ;
The warranty on the Chicago Blower fan is our standard warranty. 
The warranty on the  motor is that extended by the motor 
manufacturer.
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DIMENSIONS-INCHES

FAN
MODEL G i

A 10 6 3 /4

B.C 12 7 7 /8

D .E 10 7 1 /4

F.G 12 7 7 /8

H 12 8 1 /8

I 12 8 3 /8

J .K 12 8 1 /8

L M 14 8 3 /8

■Y," S IZE  
125# FLANGE 
HOLES STRADDLE 1

ANSI STD. 125# FLANGE DATA-(IN.)
P IP E  S IZ E 6 ’ 8 ‘ 1 0 ’
B .C . D IA . 9 1 / 2 1 1  3 /4 14  1 / 4
HOLE D IA . 7 /8 7 /8 !•
NO. OF HOLES 8 8 12

P IP E  O .D . 6  5 /8 8  5 /8 10  3 /4
FLANGE O .D . 11 1 3  1 / 2 16 F L A N G E D  I N L E T

DIMENSIONS-INCHES

FAN
MODEL J 2 Y i

A ^  5 1 /2 6

B.C 6 3 /4 8

D .E 5 1 /2 6

F .G 6 3 /4 8

H 6 1 /8 8

I 7 1 /4 8

J .K 6 1 /0 8

L M 7 1 /4 10

A P.O.

j :____

I . D .

DIMENSIONS-INCHES

FAN
MODEL A G

A D .E 7 1 /8 6  5 /8

B. C. F. G
9 1 /8

H. I .  J. K
8 5 /8

L M 11 1 /4 10 3 /4

I N L E T  R U B B E R  S L E E V E

C O R P O R A  T X O N

1675 GLEN ELLYN ROAD. GLENDALE HEIGHTS. IL. 60139

TITLE

D E S I G N  5 3  P R E S S U R E  B L O W E R  

I N L E T  A C C E S S O R I E S

OIMENSION TOLERANCE ° 1/8  UNLESS OTHERHISE NOTED. 00 NOT USE FOR BENERAL OBISTRUCTiaN U M ^  CERTIFIED BY C.B.C. EN6R. (£PT. 5 3 -0 -5 A
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YKZZ ta* OUTUT 
rutme. ta  ouat
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tnUlBLC 1
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FRONT ELEVATION
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- • H xn -K
 tjsita.a!idi___

FOUNDATION PLAN

I i/a Hit/ I—
LM IT LnEST
niHT V  saax
11/ owi/i£B sjog elevation -  DRIVE SIDE

R ’ K" IS  UBGEfl OF TEFC WJTOR FBAMES SHOHN ON A LINE IN  THE TABLE.

ITEM
NO.

ITEM
NO.

IDENTIFICATION NO
lEll'O

SN213600

FAN
KOOEL

DISOt
t

WI

D-2 CCW
BH _

PEflFOflMANCE

CFM

300

OV
FT/HIH

SPIH.
H.g.

31.08

RPM

3500

BMP

2.72

TEMP
DCS. F

70P

OPEfl.
DENS.
u /ftT

.075

ALT.
Fl.

SL

OPTIONAL
ACCESSORIES

3,13A

unxnp ^ 3  FURNISHED BY CBC
HUiUM Q  f u r n is h e d  b y  OTHERS

HP RPM

3600

CURRENT

3/60/230/460V
(Std. Eff.)

FRAME TYPE

184T TEPC

•  oiscnahge/ ro tatio n  shomn a t  r ig h t .

OPTIONAL ACCESSORIES
t .  T s n u u  IM JT: KE OM. 9 7 4 -a .
2. FUHSEO UUT: SEE OM. I3-4-E.
>. ttBBER MET SLEETE: SEE OHS. Sl-0-9.
4. tUF TUBE BUTUT: SEE OHS. 9»4-«.
9. 49‘ OISOUnSE EUM. HEKIIKED FOR

lU . WUEU EKCEFT ‘ H’  AMI ‘ J '.
MEH OS OISCHMGE IS HEBUUBl.
SEE OHS. SK-B.

5. mSSEH OUIUT SLEEVE: SEE OHS S9-0-B. 
7. com FIDS: )' I a* > ‘H’ OlH.

s. IHTAXE FaiEM SEE OHS. S9-S-7.
S. M£T BLAST SATE: SEE OHS. S9-0-S. 
W. OUILET BLAST SATE; SEE OHS. S9-B-B 
II. BRAIN, 
la. ULET SCREai.
II. OUILET VOUME OAHPER SEE OHS

A. HIHUAL OFERATIOH.
B. lUTOHATIC HITH LIMIASE.
C. FNEIHAIIC.
0. ELECTRIC.

NOTES
REFER TO ORDER ACKHOHLEOSHENT FOB SHIFFING DETAILS.

^ Sparging BlowerJ&N01
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* MANUAL OPERATION
FJkN

FANMODCL A B
A 4-9/32 15-1/4
B 5-3/16 15-5/8
C s-5/a 15-5/32
0 4-9/32 15-7/16
E 4-9/16 14-1/2
F 5-5/6 14-21/32
G 5-13/16 15-11/16
H ■5 15
I 6-7/32 15-11/16
J 5 16-1/4
K 5-3/16 14-5/16
L 6-7/32 16-5/16
H 6-3/a 16-5/16

I [REViewEfLKI ficVeWEC . .
'— liNOTEO 

«£VlEWiosa£YFOBGEx£R*l. '

I [BESUBwr
_ 0tol--
LjREJECTEr

NOTES:
». h an d le  a ssem bly  i s  lo c a te d  on th e  in l e t

SIDE OP THE FAN. (AS STANOAROI 
2 . OPERATING HANDLE TRAVEL IS  90 ’  FROM 

OPEN TO CLOSED POSITION. THE ENOS 
OF THE SHAFT ARE HARKED TO INDICATE 
LOCATION OF THE BLADE INSIDE.

f_AN_ Cl

N006L A 9«MN VinEO fPOH IM.H SIK CCN 0H FAN

AUTOMATIC OPERATION
(FOR ACTUATOR M/LINKAGE)

FanMOOEL A B
A 3-23/32 15-1/4
B 4-5/8 15-5/8
c 5-1/16 15-5/32
D 3-23/32 15-7/16
E 4 14-1/2
F 5-1/16 14-21/32
G 5-1/4 15-11/16
H 4-7/16 15
I 5-21/32 15-11/16
J 4-7/16 16-1/4
K 4-5/8 14-S/16
L 5-21/32 16-5/16
M 5-13/16 16-5/16

NOTES:
1. HANDLE ASSEMBLY IS  LOCATED ON THE INLET 

SIDE OF THE FAN. (AS STANDARD)
2 . OPERATING HANDLE TRAVEL IS  90* FROM 

OPEN TO CLOSED POSITION. THE ENDS 
OF THE SHAFT ARE MARKED TO INDICATE 
LOCATION OF THE BLADE INSIDE.

/'o';>

<T(&̂ ;< 90“ -(ĵ  1-1/4

■1/2 DIA.

o > MODEL A 8N(M4 
VICMEO FROM 
UUT StOE cat 6H FAN

AUTOMATIC OPERATION
(WITH CBC SUPPLIED DIRECT CONNECTED ACTUATORS) 
FAN

I-------  B   M

PNEUMATIC

FAN

FAN

I—

PNEUMATIC ACTUATOR
A B

A 9-11/lS 15-1/4
B 10-3/4 15-S/8
C 11-3/16 15-5/32
0 S-n/16 15-7/16

10-3/16
H-3/16

I4-I/2
14-21/32

G 11-1/2 15-11/16
H 10-1/2 IS
I 11-13/16 15-11/16
J 10-1/2 16-1/4
K 10-3/4 14-5/16
L 1I-IV16 16-5/16
H 12-1^6 16-5/16

ELECTRIC ACTUATOR
m,. A B C

A 14-1/16 15-1/4 16-7/8
B 15-1/8 15-5/8 19-1/4
C 15-9/16 tS-S/32 10-1V16
0 14-1/16 15-7/16 19-1/16
E 14-9/16 14-1/2 18-1/6
F 15-9/16 14-21/32 19-9/32
G 15-7/8 15-11/16 19-5/16
H 14-7/9 IS 16-5/0
1 16-3/16 15-11/16 19-5/16
J 14-7/8 18-1/4 19-7/6
K 15-l/a 14-5/16 17-15/16
L 16-3/16 16-5/16 19-15/16
H 16-7/16 16-5/16 19-15/16

WDEL A SHOW niP »I» OF IHLET SIK CCS SH FAH

OUTLET VOLUME CONTROL (OVC) 
OESIGN 53 PRESSURE BLOWER

h m o m w
L   7 C O R P O R A T I O N
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These instructions do not purport to cover ail details or variations in equipment, nor to provide for 
every possible contingency to be met in connection with installation, operation or maintenance. Should 
further information be desired or should particular problems arise which are not covered sufficient­
ly for the purchaser’s purposes, the matter should be referred to the local Siemens Sales Office.

The contents of this instruction manual shall not become part of or modify any prior or existing agree­
ment, commitment or relationship. The sales contract contains the entire obligation of Siemens. The 
warranty contained in the contract between the parties is the sole warranty of Siemens. Any statements 
contained herein do not create new warranties or modify the existing warranty.
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P a g e  t h r e eSIEMENS
INDUSTRIAL MOTOR DIVISION 

INTRODUCTION

THIS EQUIPMENT CONTAINS HAZARDOUS VOLTAGES. ROTATING PARTS AND HOT 
SURFACES. SEVERE PERSONAL INJURY OR PROPERTY DAMAGE CAN RESULT IF 
SAFETY INSTRUCTIONS ARE NOT FOLLOWED. ONLY QUALIFIED PERSONNEL 
SHOULD WORK ON OR AROUND THIS EQUIPMENT AFTER BECOMING 
THOROUGHLY FAMILIAR WITH ALL WARNINGS, SAFETY NOTICES, AND 
MAINTENANCE PROCEDURES CONTAINED HEREIN. THE SUCCESSFUL AND SAFE 
OPERATION OF THIS EQUIPMENT IS DEPENDENT UPON PROPER HANDLING, IN­
STALLATION. OPERATION AND MAINTENANCE.

QUALIFIED PERSON
For the purpose of this manual and product labels, a qualified person is one who is familiar 
with the installation, construction and operation of the equipment, and the hazards involved. 
In addition, he has the following qualifications:

a) Is trained and authorized to energize, de-energize, clear, ground and tag circuits and 
equipment in accordance with established safety practices.

b) Is trained in the proper care and a use of protective equipment such as rubber gloves, 
hard hat, safety glasses or face shields, flash clothing, etc., in accordance with 
established safety practices.

c) Is trained in rendering first aid.

A DANGER

For the purpose of this manual and product labels, DANGER indicates death, severe 
personal injury or substantial properly damage will result if proper precautions are not 
taken.

A WARNING

For the purpose of this manual and product labels, WARNING indicates death, severe 
personal injury or substantial property damage can result if proper precautions are not 
taken.

A CAUTION

For the purpose of this manual and product labels, CAUTION indicates minor personal 
injury or property damage can result if proper precautions are not taken.
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INSPECTION
Care is taken at the factory to assure that the motor arrives at its destination in first class con­
dition. If there is evidence of rough handling o’r damage in shipping, file a claim at once with 
the carrier and notify your Siemens Sales Office. , ^

Examine the outside of the motor carefully for damage, with particular attention to conduit f
box, fans, and covers. Inspect and tighten all hardware and accessories which may have ^
become loosened during shipping and handling. Turn the shaft by hand to be sure that it 
rotates freely. If the motor has been mishandled sufficiently to break external parts, the end 
shield should also be removed to check for internal damage unless the motor is explosion- 
proof. See warning below on explosion proof motors.

Explosion-proof motors—these motors are constructed to comply with the U.L. Label 
Service Procedure Manual. When repairing and reassembling a motor that has an under­
writer’s label, it is imperative that the unit be reinspected and:

1. All original fits and tolerance be maintained.
2. All plugs and hardware be securely fastened.
3. Any parts replacements, including hardware, be accurate duplicates of the 

originals.
Repair work on explosion-proof motors can only be done by the original manufacturing 
or U.L. certified shops. Violations of any of the above items will invalidate the significance 
of the U.L. Label.

STORAGE
Motors must be stored in a clean, dry, well ventilated location free from vibration and rapid 
or wide temperature variations. If the unit is to be stored longer than three months, consult 
factory. Ball bearing motors are shipped from the factory properly lubricated and ready to 
operate. When in storage, the motor shaft must be turned several rotations every month and 
the bearing relubricated every year. On non-explosion-proof TEFC motors, a removable plug 
In the bottom of the frame or housing permits removal of accumulated moisture. Drain 
regularly if storage atmosphere results in formation of condensation.

INSTALLATION
Installation must be handled by qualified service or maintenance personnel. The motor foun­
dation must rigidly support all four feet in the same plane. Place shims under the motor feet, 
as required, so they will not be pulled out of plane when mounting bolts are tightened. All 
wiring to the motor and control must be in accordance with the National Electrical Code and 
ail local regulations. Before drive is connected, momentarily energize motor to check that 
direction of rotation is proper. For direct drive, accurate alignment is 0.004 inch/ft. (radius 
to dial indicator = one foot.)

Any change in shims requires rechecking alignment. When alignment is within limits, dowel 
two feet of each unit. When installing flat belt pulley, V-belt sheave, spur or helical pinion 
or chain drives, be certain that they are within NEMA limitations. Refer to NEMA motor and 
general standards, MG-1 14.07 and 14.42.
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I OPERATION
Repeated trial starts can overheat the motor and may result in motor burnout (particulariy 
for across the line starting). If repeated trial starts are made, allow sufficient time between 
trials to permit heat to dissipate from windings and rotor to prevent overheating. Starting cur­
rents are several times running currents, and heating varies as the square of the current.

After installation is completed, but before motor is put in regular service, make an initial start 
as follows:

1. Check motor starting and control device connections against wiring diagrams.

2. Check voltage, phase, and frequency of line circuit (power supply) against motor 
nameplate.

3. If possible, remove external load (disconnect drive) and turn shaft by hand to ensure 
free rotation. This may have been done during installation procedure; if so, and con­
ditions have not changed since, this check may not be necessary.

a. If drive is disconnected, run motor at no load long enough to be certain that no 
unusual conditions develop. Listen and fee! for excessive noise, vibration, click­
ing, or pounding. If present, stop motor immediately. Investigate the cause and cor­
rect before putting motor in service.

b. If drive is not disconnected, interrupt the starting cycle after motor has accelerated 
to low speed. Carefully observe for unusual conditions as motor coasts to a stop.

4. When checks are satisfactory, operate at minimum load and look for unusual condi­
tion. Increase load slowly to maximum. Check unit for satisfactory operation.

1 l ive

A
CAUTION

Guard against overloading. Overloading causes overheating and overheating means 
shortened insulation life. A motor subjected to a 10®C temperature rise above the 
maximum limit for the insulation may cause the insulation life to be reduced by 50%. 
To avoid overloading, be sure motor current does not exceed nameplate current when 
nameplate voltage is applied.

Electric motors operating under normal conditions become quite warm. Although some
places may feel hot to the touch, the unit may be operational within limits. Use a thermo­
couple to measure winding temperature when there is any concern.

The total temperature, not the temperature rise, is the measure of safe operation. Investigate 
the operating conditions if the total temperature measured by a thermocouple placed on the 
winding exceeds;

230®F (110®C) for class “ B”  insulation

275“F (135®C) for class “ F”  insulation

302®F (150®C) for class “ H”  insulation

I



■  VOLTAGE REGULATION

t  Motors will Operate successfully under the following conditions of voltage and frequency varia­
tion, but not necessarily in accordance with the standards established for operation under 
rated conditions:

a. When the variation in voltage does not exceed 10% above or below normal, with ail 
phases balanced.

b. When the variation in frequency does not exceed 5% above or below normal.

c. When the sum of the voltage and frequency does not exceed 10% above or below 
normal (provided the frequency variation does not exceed 5%).

MAINTENANCE

Failure to properly maintain the equipment can result in severe personal injury and product 
failure. The instructions contained herein should be carefully reviewed, understood and 
followed. The following maintenance procedures should be performed regularly;

1. Bearing lubrication

2. Insulation resistance check

3. Cleaning

I This checklist does not represent an exhaustive survey of maintenance steps necessary to
y ensure safe operation of the equipment. Particular applications may require further pro-

I cedures. Should further information be desired or should particular problems arise which 
' are not covered sufficiently for the purchaser’s purposes, the matter should be referred to

the local Siemens Sales Office.

^  Page six
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Dangerous voltages are present in the equipment which can cause severe personal injury 
and product failure. Always de-energize and ground the equipment before maintenance. 
Maintenance should be performed only by qualified personnel.

The use of unauthorized parts in the repair of the equipment, tampering by unqualified per- 
^  sonnel, or removal or alteration of guards or conduit covers will result in dangerous condi­

tions which can cause severe personal injury or equipment damage. Follow ail safety instruc­
tions contained herein.
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BEARING LUBRICATION

A CAUTION

Do not lubricate motor while in operation, since excess grease will be forced through 
the bearings and into the motor before it will force its way out of the drain plug. Excess 
grease accumulation on windings reduces insulation life.

Bearing life is assured by maintaining proper alignment, proper belt or chain tension, and 
good lubrication at all times.

•Prior to shipment, motor bearings are lubricated with the proper amount and grade to pro­
vide six months of satisfactory service under normal operation and conditions.

For best results, grease should be compounded from a polyurea base and a good grade of 
petroleum oil. It should be of No. 2 consistency and stabilized against oxidation. Operating 
temperature range should be from -15®Fto + 250®F for class B insulation, and to +300®F 
for class F and H. Most leading oil companies have special bearing greases that are 
satisfactory,

Relubricate bearings every six months (more often if conditions require), as follows:

1. Stop the motor. Lock out the switch.

2. Thoroughly clean off pipe plugs and remove from housings.

3. Remove hardened grease from drains with stiff wire or rod,

4. Add grease to inlet with hand gun until small amount of new grease is forced out of 
drain.

5. Remove excess grease from ports, replace inlet plugs, and run motor Va hour before 
replacing drain plug.

6. Put motor back in operation.

INSULATION RESISTANCE

»  Check insulation resistance periodically. Any approved method of measuring insulation
> resistance may be used, provided the voltage across the insulation is at a safe value for the

type and condition of the insulation. A hand cranked megger of not over 500 volts is the most 
convenient and safest method. Standards of the Institute of Electrical and Electronics 
Engineers, Inc. (IEEE) recommend that the insulation resistance of stator windings at 75 ®C, 
measured at 500 vOlts DC, after one minute should not be less than:

Rated Voltage of Machine + 1000 = Insulation Resistance In Megohms 

1 0 0 0

This formula is satisfactory for most checks. For more information, see IEEE Standard No. 
43, “ Recommended Practice for Insulation Resistance Testing of AC Rotating Machinery”.
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CLEANING

Siemens Energy 
& Automation, Inc.
Motors and Drives Division 
14000 Dineen Drive 
Little Rock, Arkansas 72206

A
WARNING

Do not attempt to clean motor while it is operating. Contact with rotating parts can cause 
severe personal injury or property damage. Stop the motor and lock out switch before 
cleaning.

The motor exterior must be kept free of oil, dust, din, water, and chemicals. For fan cooled 
motors, it is particularly important to keep the air intake openings free of foreign material. 
Do not block air outlet or inlet.

On non-explosion-proof TEFC motors, a removable plug in the bottom center of the motor 
frame or housing permits removal of accumulated moisture. Drain regularly.

VERTICAL MOTOR THRUST BEARINGS

Top bearings — high external thrust from the driven unit is usually carried by the top bear­
ing or bearings. If replacement is necessary, the new bearing must be the same size and 
type as the original. Duplex bearings must also be the same type and mounted in an iden­
tical manner. When angular contact type bearings are replaced, the new bearing must have 
the same thrust capacity.

Bottom bearings — grease lubricated lower bearings are adequately lubricated at the fac­
tory for at least three months operation. The relubrication procedure is the same as outlined 
above under "Bearing Lubrication". It is important to maintain the lower cavity full of grease 
at all times.

The correct replacement oearings are given on the nameplate by AFBMA (Anti-Friction Bear­
ing Manufacturers Association) number.

SERVICE

For immediate action on your motor problems call your certified service center or contact 
your nearest Siemens District Office.

Bulletin IMD 1000 15M 12/95 Printed in U.S.A. © 1990 Siemens Energy & Automation, Inc.
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SIEMENS
JOB# 213600 
TAG PO# 100.69 DFS 
POW EREX SPARGING BLOWER

Section 4
Part 4.3

Page 1
Date 1/S6

N E M A  F r a m e s  A p p l i c a t i o n  M a n u a l

Type RGZ / RGZE 
Totally Enclosed Fan Cooled 
Frames 143T-184T

CUS7CMER C « ( C > » C o

P.O. 4

I
i

S .0 .1  Zl4.92 72.
H.P R.P.M. FRAME TYPE v ars

s 3 ^ 0 0 /?Vr /y4» 3
z

HZ

60

.QAIL. n / e / 9 6

Footnotes:

(D)

FRAME 143T 145T 182T 184T
A 6.9 6.9 8.9 8.9
B 5.2 6.0 5.9 6.9
C 12.2 13.2 14.2 15.2
D 3.50 3.50 4.50 4.50

2E 5.50 5.50 7.50 7.50
2F 4.00 5.00 4.50 5.50
G 0.5 0.5 0.6 0.6
H 0.3 0.3 0.4 0.4
J 1.3 1.3 1.8 1.8
K 1.5 1.5 1.9 1.9

N-W 2.25 2.25 2.75 2.75
0 6.9 6.9 8.9 8.9
P 6.9 6.9 8.7 8.7
U 0.875 0.875 1.125 1.125
V 2.00 2.00 2.50 2.50

ES 1.41 1.41 1.78 1.78
BA 2.25 2.25 2.75 2.75
BS 2.00 2.50 2.25 2.75

AA(NPT) 0.75 0.75 0.75 0.75
AB 6.5 6.5 7.4 7.4
AC 4.95 4.95 5.87 5.87
AF 2.2 2.2 2.2 2.2
R 0.771 0.771 0.986 0.986
S 0.188 0.188 0.250 0.250

Approx. 
Ship Wt. 

(Lbs.)
45 50 85 100

(S)

(U)

(V)

Frames 143T-326T + .000-.032 
Frames 364T-449T + .000-.062

.188 to .750 + .002-.000 
Over .750 to 1.500 + .003-.000

.750 to 1.500 + .000-.0005 
Larger than 1.500 + .000-.001

Shaft iength available for coupling, 
pinion or pulley hub.

NOT FOR CONSTRUCTION, INSTALU7 I0 N OR APPUCATION =URP0 SE3 , UNLESS CERTIFIED.
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C o n t a c t :

Don Sauda

Telephone; 
315-446-9120 
Fax Number: 

315-446-4005

Email Address;



I
I
I
I
sr

I
I
I
I
I
I
I
t
I
I
I
I
I
I

T a b l e  o f  C o n t e n t s

Scope Of Work—Generator Set.....................          3
General Requirements......................   3
Submittal......................................................................................................................................................... ,....3
Testing..................................................................................................................................................................3
Production Tests................         4
Site Tests............................................................................................................................................................. 4
Warranty & Maintenance .................          5
Equipment............................................................................................................................................................ 5
Engine.....................          6
Generator............................................................... .̂.............................. 6
Controller............................................................................................................................................................. 7
Accessories.......................................................................................................................................................... 8
Double Wall Secondary Containment Sub Base Fuel Tank ..............          9



SECTION 16231 

SPECIFICATIONS: GENERATOR SET

1) Scope of Work

a) It is the intent of this specification to secure an engine driven generator set that 
has been prototype tested, factory built, production tested, and site tested, 
together with all accessories necessary for a complete installation as shown on 
the plans and drawings and specified herein. All equipment shall be new and of 
current production by an international firm which manufactures the generator and 
controls.

I
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I i) Design Prototype Tests: Components of the emergency system such as the 

engine/generator set, transfer switch, and accessories shall not be subjected 
to prototype tests since the tests are potentially damaging. Rather, similar

1
I

2) General Requirements

a) It is the intent of this specification to secure a generator system that has been 
tested during design verification, production and at the final job site. The 
generator set will be of the lasted commercial design and will be complete with all 
of the necessary accessories for complete installation as shown on the plans, 
drawings, and specifications herein. The equipment supplied and installed shall 
meet the requirements of the National Electrical Code, along with all applicable 
local codes and regulations. All equipment shall be new and of current 
production of a national firm which manufactures the generator and controls, 
transfer switches, switchgear, and assembles the generator sets as a complete 
and coordinated system. There will be one source responsibility for warranty, 
parts, and service through a local representative with factory-trained servicemen. 
Provided by Penn Power.

3) Submittal

a) The submittal shall include prototype test certification and specification sheets 
showing all standard and optional accessories to be supplied, schematic wiring 
diagrams, dimension drawings, and interconnection diagrams identifying by 
terminal number, each required interconnection between the generator set, the 
transfer switch, and the remote annunciator panel If it is included elsewhere in 
these specifications.

4) Testing

a) To assure that the equipment has been designed and built to the highest 
reliability and quality standards, the manufacturer and/or local representative 
shall be responsible for three separate tests: design prototype tests, final 
production tests, and site tests.



design prototypes and preproduction models, which will not be sold, shall 
have been used for the following tests.

(1) Maximum power (kW).

(2) Maximum motor starting (kVA) at 35% instantaneous voltage dip.

(3) Alternator temperature rise by embedded thermocouple and/or by 
resistance method per NEMA MG1-22.40 and 16.40.

(4) Governor speed regulation under steady-state and transient conditions.

(5) Voltage regulation and generator transient response.

(6) Fuel consumption at 1/4, M 2 , 3/4, and full load.

(7) Harmonic analysis, voltage waveform deviation, and telephone 
influence factor.

(8) Three-phase short circuit tests.

(9) Alternator cooling air flow.

(10) Torsional analysis to verify that the generator set is free of harmful 
torsional stresses.

(11) Endurance testing.

b) Production Tests

i) Final Production Tests: Each generator set shall be tested under varying 
loads with guards and exhaust system in place. Tests shall include;

ii) Single-step load pickup.

iii) Transient and steady—state governing.

iv) Safety shutdown device testing.

v) Voltage regulation.

vi) Rated Power @ 0.8 PF

vii) Maximum Power.

viii) Upon request, arrangements to either witness this test will be made, or a 
certified test record will be sent prior to shipment.

c) Site Tests

I



i) Site Tests; An installation check, start-up, and building load test shall be 
performed by the manufacturer's local representative. The engineer, regular 
operators, and the maintenance staff shall be notified of the time and date of 
the site test. The tests shall include;

ii) Fuel, lubricating oil, and antifreeze shall be checked for conformity to the 
manufacturer's recommendations, under the environmental conditions 
present and expected.

iii) Accessories that normally function while the set is standing by shall be 
checked prior to cranking the engine. These shall include; block heaters, 
battery charger, generator strip heaters, remote annunciator, etc.

iv) Start-up under test mode to check for exhaust leaks, path of exhaust gases 
outside the building, cooling air flow, movement during starting and stopping, 
vibration during running, normal and emergency line-to-line voltage and 
frequency, and phase rotation.

v) Automatic start-up by means of simulated power outage to test remote- 
automatic starting, transfer of the load, and automatic shutdown. Prior to this 
test, all transfer switch timers shall be adjusted for proper system 
coordination. Engine coolant temperature, oil pressure, and battery charge 
level along with generator voltage, amperes, and frequency shall be 
monitored throughout the test An external load bank shall be connected to 
the system if sufficient building load is unavailable to load the generator to the 
nameplate kW rating.

5) Warranty & Maintenance

a) The generator set shall be guaranteed against defective material and 
workmanship in accordance with the manufacturer’s published warranty for five 
years from date of start-up. Optional warranties shall be available upon request.

b) The generator set manufacturer and its distributor shall maintain a 24-hour parts 
and service organization. This organization shall be regularly engaged in a 
maintenance contract program to perform preventive maintenance and service 
on equipment similar to that specified. A service agreement shall be available 
and shall include system operation under simulated operating conditions, 
adjustment to the generator, transfer switch, and switchgear controls as required, 
and certification in the owner's maintenance log of repairs made and proper 
functioning of all systems.

6) Equipment

a) The generator set shall be a Spectrum model 20DSEJ with a 4P4 generator. It 
shall provide 25 kW, 31.25 kVA when operating at 277/480 volts, .8 power factor. 
The generator set shall be capable of this rating while operating in an ambient 
condition of 105“F (87.2“C) and 3300 feet above sea level.

b) The generator set shall be capable of starting motor loads of 121 kVA inrush, 
with a maximum voltage dip of 35%.



c) Vibration isolators shall be provided between the engine-generator and heavy- 
duty steel base

7) Engine

a) The 276 cubic-inch-displacement engine shall deliver a minimum of 71 hp at a 
governed speed of 1800 rpm. The engine shall be equipped with the following:

i) An isochronous governor capable of +.25% steady-state frequency 
regulation.

ii) 12 Volt positive engagement solenoid shift-starting motor.

iii) 65-Ampere minimum automatic battery charging alternator with solid-state 
voltage regulation.

iv) Positive displacement, full pressure lubrication oil pump, cartridge oil filters, 
dipstick, and oil drain.

v) Dry-type replaceable air cleaner elements for normal applications.

vi) Engine-driven or electric fuel transfer pump capable of lifting fuel 3 feet, fuel 
filters, and electric solenoid fuel shut-off valve.

b) The naturally aspirated engine shall be fueled with No. 2 diesel

c) The engine shall have a minimum of 4 cylinders, and be liquid-cooled by a unit- 
mounted radiator, blower fan, water pump, and thermostats. This system shall 
properly cool the engine with up to 0.5 inches H20 static pressure on the fan in 
an ambient temperature up to 122F/50C.

8) Generator

a) The alternator shall be salient-pole, brushless, 12-lead reconnectable, self­
ventilated of drip-proof construction with amortisseur rotor windings and skewed 
stator for smooth voltage waveform. The insulation shall meet the NEMA 
standard (MG1-22.40 and 16.40) for Class H and be insulated with epoxy varnish 
to be fungus resistant per MIL 1-24092. Temperature rise of the rotor and stator 
shall be limited to NEMA Class F ratings. The excitation system shall be of 
brushless construction controlled by a solid- state voltage regulator capable of 
maintaining voltage within +/- 2% at any constant load from 0% to 100% of rating. 
The regulator must be isolated to prevent tracking when connected to SCR 
loads, and provide individual adjustments for voltage range, stability and volts- 
per-hertz operations; and be protected from the environment by conformal 
coating.

b) The generator set shall meet the transient performance requirements of ISO 
8528-5, level G -2 .



c) The generator shall be inherently capable of sustaining at least 250% of rated 
current for at least 10 seconds under a 3-phase symmetrical short circuit without 
the addition of separate current support devices.

d) The generator, having a single maintenance-free bearing, shall be directly 
connected to the flywheel housing with a semi-flexible coupling between the rotor 
and the flywheel.

9) Controller

a) Set-mounted controller capable of facing right, left, or rear, shall be vibration 
isolated on the generator enclosure. The controller shall be capable of being 
remote-mounted. The microprocessor control board shall be moisture proof and 
capable of operation from -40°C to 85“C. Relays will only be acceptable in high- 
current drcuits.

b) Circuitry shall be of plug-in design for quick replacement. Controller shall be 
equipped to accept a plug-in device capable of allowing maintenance personnel to 
test controller performance without operating the engine. The controller shall 
include the following features;

i) Fused DC circuit.

ii) Complete 2-wire start/stop control, which shall operate on closure of a remote 
contact.

iii) Speed sensing and a second independent starter motor disengagement 
systems shall protect against starter engagement with a moving flywheel. 
Battery charging alternator voltage will not be acceptable for this purpose.

iv) The starting system shall be designed for restarting in the event of a false 
engine start, by permitting the engine to completely stop and then re-engage 
the starter.

v) Cranking cycler with 15-second ON and OFF cranking periods.

vi) Overcrank protection designed to open the cranking circuit after 75 seconds if 
the engine fails to start.

vii) Circuitry to shut down the engine when signal for high coolant temperature, low 
oil pressure, or overspeed are received.

viii) Engine cooldown timer factory set at 5 minutes to permit unloaded running of 
the standby set after transfer of the load to normal.

ix) 3-position (Automatic-OFF-TEST) selector switch. In the TEST position, the 
engine shall start and run regardless of the position of the remote starting 
contacts. In the Automatic position, the engine shall start when contacts in the 
remote control circuit close and stop 5 minutes after those contacts open. In 
the OFF position, the engine shall not start even though the remote start 
contacts close. This position shall also provide for immediate shutdown in



case of an emergency. Reset of any fault shall also be accomplished by 
putting the switch to the OFF position.

x) Alarm horn with silencer switch per NFPA 110.

c) Standard indicating lights to signal the following shall be included;

i) Overcrank (red)
ii) High Engine Temperature (red)
iii) Overspeed (red)
iv) Low Oil Pressure (red)
v) Auxiliary Fault (red)
vi) Low Water Temperature (red)
vii) Air Damper (red)

d) Test button for indicating lights.

e) Terminals shall be provided for each indicating light above, plus additional 
terminals for common fault and common prealarm.

10) Accessories

a) Line circuit breaker of 50 amperes. 50 amps sensor, 3 poles, 600 volt rated, UL 
molded case type, generator mounted.

b) Engine block heater. Thermostatically controlled and sized to maintain 
manufacturers recommended engine coolant temperature to meet the start-up 
requirements of NFPA-99 and NFPA-110, Level 1.

c) A resettable line current sensing circuit breaker with inverse time versus current 
response shall be furnished which protects the generator from damage due to its 
own high current capability. This breaker shall not trip within the 10 seconds 
specified above to allow selective tripping of down-stream fuses or circuit 
breakers under a fault condition. This breaker shall not automatically reset, 
preventing restoration of voltage if maintenance, is being performed, a field 
current-sensing breaker will not be acceptable.

d) A sound attenuated weather housing shall be provided. The housing shall be 
constructed of 14-guage prepainted aluminum to resist corrosion. The maximum 
sound level shall not exceed 68 dba at 7 meters (23 feet). Steel enclosures do 
not meet this specification and will not be accepted.

e) Battery rack, and battery cables, capable of holding the manufacturer's 
recommended batteries, shall be supplied.

f) 12-volt lead-antimony battery(ies) capable of delivering the manufacturer's 
recommended minimum cold-aanking Amps required at 0°F, per SAE Standard J- 
537, shall be supplied.

g) 10-Ampere automatic float and equalize battery charger with +/-1 % constant 
voltage regulation from no load to full load over +/-10% AC input line variation,



current limited during engine cranking and short circuit conditions, temperature 
compensated for ambients from -40°C to +60°C, 5% accurate voltmeter and 
ammeter, fused, reverse polarity and transient protected.

h) The engine exhaust silencer shall be coated to be temperature and rust resistance, 
rated for critical application. The silencer will reduce total engine exhaust noise by 
25-35 dB(A)

i) Battery heater

11) Double Wall Secondary Containment Sub Base Fuel Tank;

a) A sub base fuel tank used in conjunction with a diesel powered generator set of 
25 kW rating will contain 120 gallons of fuel to support the generator set for a 
period of 57 hours at 100% of rated load and 80 hours at 75% of rated load.

b) The sub base fuel system is listed under UL 142, sub section entitled Special 
Purpose Tanks EFVT category, and will bear their mark of UL Approval 
according to their particular classification.

c) The above ground steel secondary containment rectangular tank for use as a sub 
base for diesel generators is manufactured and intended to be installed in 
accordance with the Flammable and Combustible Liquids Code— NFPA 30, the 
Standard for Installation and Use of Stationary Combustible Engine and Gas 
Turbines— NFPA 37, and Emergency and Standby Power Systems—NFPA 110.

d) Construction;
i) Primary Tank

(1) It will be rectangular in shape and constructed in clam shell fashion to
ensure maximum structural integrity and allow the use of a full throat 
fillet weld.

ii) Steel Channel Support System

(1) Reinforced steel box channel for generator support, with a load rating of
5,000 lbs. per gen set mounting hole location. Full height gussets at 
either end of channel and at gen set mounting holes shall be utilized.

iii) Exterior Finish

(1) The exterior coating has been tested to withstand continuous salt spray 
testing at 100 percent exposure for 244 hours to a 5 percent salt 
solution at 92-97° F. The coating has been subjected to full exposure 
humidity testing to 100 percent humidity at 100° F for 24 hours. Tests 
are to be conducted in accordance with The American Standard 
Testing Methods Society.

e) Venting;



i) Normal venting shall be sized in accordance with the American Petroleum 
Institute Standard No 2000, Venting Atmospheric and Low Pressure Storage 
Tanks not less than 1-1/4” (3 cm.) nominal inside diameter. A 1 -1/4" 
atmospheric mushroom cap shall be furnished and the installing contractor 
shall pipe above the highest fill point as a minimum

f) Emergency Venting

i) The emergency vent opening shall be sized to accommodate the total 
capacity of both normal and emergency venting and shall be not less than 
that derived from NFPA 30, table 2-8, and based on the wetted surface area 
of the tank. The wetted area of the tank shall be calculated on the basis of 
100 percent of the primary tank. A zinc plated 3 inch emergency pressure 
relief vent cap shall be furnished for the primary tank. The vent is spring- 
pressure operated: opening pressure is 0.5/psig and full opening pressure is 
2.5 psig. Limits are stamp marked on top of each vent. The emergency relief 
vent is sized to accommodate the total venting capacity of both normal and 
emergency vents.

g) Fuel Fill:

i) There shall be a 2" NPT opening within the primary tank with an 8" raised fill 
pipe and lockable manual fill cap.

h) Fuel Level:

i) A direct reading, UL listed, magnetic fuel level gauge with a hermetically- 
sealed vacuum tested dial shall be provided to eliminate fogging.

i) Low Fuel Level Switch

i) Consists of a 50 watt float switch for remote or local annunciation of a (50% 
standard) low fuel level condition.

12) END SECTION GENERATOR SET



SPECTRUM BILL OF MATERIAL

Spectrum Detroit Diesel Model number 20DSEJ. Rated 25 kW , 277/480 volts, 3 phase, 
60 hertz.

- John Deer Diesel engine 4045DF, rated 34 kW m @ 1800  R P M

- 4P4 generator rated 130 deg., C rise

- Solid state automatic voltage regulator

- Permanent magnet generator (PM G )

- Two-Thirds pitch stator

- Class H  insulation

- Vacuum impregnated stator and rotor

- Mechanical governor -  3-5%

-1 2  volt DC  engine generator set controls

- Radiator cooling system with pusher fan

- Critical grade silencer

- 1000 watt coolant heater, power cord

- Oil drain extension

SPECTRUM  G ENER ATO R SET C O NTRO L PANEL:

- Microprocessor control -  N FP A -110, Level 2

- DC power source protection

- AC interlock to prevent starter reengagment

- Error proof wiring harness

- Panel lamps

NO. OF UNITS: 1



I
I

- Analog gauges 2 in., 2% accuracy

- Oil pressure

- Engine coolant temperature

- D C  voltmeter

- Analog meter 2.5 in.

- AC ammeter

- AC voltmeter

- Frequency meter

Fault shutdowns and status indicators

- Auxiliary fault (red)

- Low coolant level - uses auxiliary fault indicator

- Overcrank (red)

- Overspeed (red)

- Low oil pressure (red)

- High engine temperature (red)

- Low  coolant temperature (red)

- Switches and standard features

- Cycle cranking

- Alarm horn

- Voltage adjust rheostat

- Overvoltage shutdown

- Two wire autostart

- Lamp test switch

- Selector switch - R U N  /  OFF - RESET /  A U TO

- Engine cooldown timer



SPECTRUM  W E A TH ER  ENCLOSURE:

- Heavy gauge aluminum

- Painted inside and outside

- Removable side panels

- Key lock panels

- Louvers at the generator and radiator ends

- Silencer mounting - Critical

SPECTRUM  SUBBASE FUEL T A N K

- 120 gallon

- Double wall construction

- Mounted and plumbed to the generator set

- Rupture basin alarm

SPECTRUM  TR IC K LE B A TT E R Y  CHARGER:

-1 2  volts

- N E M A  1 enclosure

- Red LE D  indicates charging

- Green LE D  indicates battery charged

SPECTRUM  BATTERIES:

- 700 CCA  

-O n e ( l )  12 Volt DC

- 280 W  Battery heater, power cord

- Battery rack and cables



SPETRUM  B A T T E R Y  HEATER:

- 120 Volt AC  input 

-8 0  W att

SPECTRUM  C IR C U IT  BREAKER:

- Part number - 335019

- 50 amp

- 3 Pole, 480 volt

-  Mounted in the generator enclosure 

SPECTRUM  F IV E  Y E A R  W A RRANTY:



S P E C T R U M
D E T R O I T  D I E S E L

M o d e l :  20DSEJ
1 9 0 - 6 0 0  V

4  C y c l e  

D i e s e l

IS O  9 0 0 1

SPSCTRUM*

R a t i n g s  R a n g e
60 Hz

Standby:

Prime:

kW
kVA
kW
kVA

25-27
25-34
22-24
23-30

50 Hz
18-21
20-26
17-19
18-24

G e n e r a t o r  R a t i n g s

130°C Rise 
Standby Rating

105'’C Rise 
Prime Rating

Generator

4P4

Voltage PH Hz kW/kVA Amps kW/kVA Amps
120/208 3 60 26/33 90 24/30 83
120/240 3 60 26/33 78 24/30 72
120/240 1 60 25/25 104 23/23 96
127/220 3 60 26/33 85 23/29 76
139/240 3 60 25/31 75 22/28 66
220/380 3 60 27/34 51 24/30 46

*877/480 3 60 25/31 38 22/28 33
347/600 3 60 25/31 30 22/28 26
110/190 3 50 21/26 79 19/24 72
110/220 3 50 20/25 66 18/23 59
110/220 1 50 20/20 91 18/18 82
115/200 3 50 20/25 72 17/21 61
120/203 3 50 18/23 64 17/21 59
220/380 3 50 21/26 40 19/24 36
230/400 3 50 20/25 36 17/21 31
240/416 3 50 18/23 32 17/21 30

S t a n d a r d  F e a t u r e s
•  Spectrum® product distributors provide 

one-source responsibility for the 
generating system and accessories.

•  All generator sets and components are 
prototype tested, factory buiit, and 
production tested.

•  Generator sets provide one-step load 
acceptance per NFPA 110.

•  The generator set engine on the 60 Hz 
model is Environmental Protection 
Agency (EPA) certified.

•  A one-year limited warranty covers all 
systems and components. Two-, five-, 
and ten-year extended warranties are 
also available.

•  Generator features;
o Brushless, rotating-field generator has 

broadrange reconnectability.
o Permanent magnet-excited generator 

(PMG) provides superior short-circuit 
capability.

•  Other features:
o Controllers are available to meet all 

applications. See controller features 
inside.

o Low coolant level shutdown protects 
the generator set from overheating.

o Integral vibration isolation eliminates 
the need for installation of vibration 
spring isolators under the unit.

RATINGS: Standijy ratings are cximinuous for the duration of any power outage. No overtoad capaaty is specifiod at this rating. Pnma ratings ara continuous par BS 5514, OIN 6271,13̂ 3048. and lEC 34-1 with 10% overioad capacity one hour in twelve hours. AJI single-phase units are rated at 1.0 power factor. All 3-phase units are rated at 0.8 power factor. Contact the factory for ratirips of cty 
water-cooled and remote radiator models. Larger alternators may be used to meet special application requirements. Availability is subject to change without notice. The manufacwfor 
reserves the right to change the design or specifications without notice and without any obligation or fiabiiity whatsoever. Contact your local Spectrum produas disthbutor for availability. GENERAL 
------------------------------ 05m(1000ft.)elevationabove2532m(8300tt.). TEMPERATURE: Derate 1.5% per 5.5"C (10"F) temperature above40*C (104"F).GUIDEUNES FOR DERATION: ALTfTUDE: Derate 3.0% per 305 n

M5-144 (200SEJ) 2/99



Specifications G enerator

Type............................................................  4-Poie, Rotating Reid
Exciter tvpe ........................ Brushless Permanent

Magnet
Number of leads..........................................  12, Reconnectable
Voltage regulator........................................ Solid State. Volts/Hz

Insulation: NEMA MG1 -1.66.
Material...............................................  Class H
Temperature rise................................. 130°C, Standby

Bearing: number, type................................. 1. Sealed
Coupling ..................................................... Rexible Disc

Amortisseur windings ................................. Pull
Voltage regulation, no load to full lo a d   ±2%
One-step load acceptance per NFPA 110 . 100% of Rating
Peak motor starting kVA: (35% dip for voltages below)

A l t e r n a t o r  S p e c i f i c a t i o n s
•  Compliance with NEMA, IEEE, and ANSI standards 

— for temperature rise.
•  Sustained short-circuit cument of up to 300% of rated 

current for up to 10 seconds.
Sustained short-circuit capability enabling 
downstream circuit breakers to trip without collapsing 
the generator field.
Self-venSlation and drip-proof construction.

Vacuum-impregnated windings with fungus-resistant 
epoxy varnish for dependability and long life.
Superior voltage waveform from a two-thirds pitch 
stator and skewed rotor. .

Solid-state, volts-per-hertz voltage regulator with 
2:2% no-load to full-load regulation.

Brushless alternator with brushless exciter for

Engine

excellent load response.

A p p l i c a t i o n  D a t a

Engine Electrical
Engine Specifications 60 Hz 50 Hz Engine Electrical System (12/24 V*) 60 Hz 50 Hz

Manufacturer John Deere Battery charging alternator 12 Volt/24 Volt

Engine: model, type 4045DF150, 4-Cycle, Ground (negative/positive)........... Negative
Naturally Aspirated Volts (DC)..................................... 12/24

Cylinder arrangement 4 In-line Ampere rating .............................. 65/45
Displacement. L (cu. in.) 4.52 (276) Starter motor rated voltage (DC) 12/24
Bore and stroke, mm (in.) 106.5x127(4.19x5.00) Recommended battery cold cranking
Compression ratio 17.6:1 amps (CCA) rating 640/575

Piston speed, m/sec. (ft/min.) 7.6(1500) 6.4(1250) Quantity of batteries 1/2

Main bearings: number, type 5, Replaceable Insert Battery voltage (DC) 12

Rated rpm 1800 1500 * 12-volt or 24-volt engine electrical systems are available.

Max. power at rated rpm, kWm (bhp) 53(71) 44(59) Fuel
Engine power at standby rating, 
kWm (bhp)
Cylinder head material 
Crankshaft material 
Valve material:

Intake ...........................................
Exhaust ........................................

Governor: type, make/model

34 (46) 26 (35) 
Cast Iron 

Forged Steel

Chromium-Silicon Steel 
Stainless Steel 

Mechanical,

Fuel System
Fuel supply line. min. ID, mm (in.)
Fuel return line, min. ID. mm (in.)
Max. lift, engine-driven fuel pump, m (ft.) 
Max. fuel flow, l4)h (gph)
Fuel Prime Pump 

Fuel filter

60 Hz 50 Hz
8 (0.31)
6 (0.25)
0.9 (3.0) 

117(30.8) 113(29.7) 
Manual 

2, Primary/Secondary

Stanadyne/DB2 Recommended fuel #2 Diesel

Frequency regulation, no load to full load 3-5% Lubrication
Frequency regulation, steady state ±0.33% Lubricating System 60 Hz 50 Hz
Air cleaner type, all models Dry Type Full Pressure

Exhaust Oil pan capacity. L (qts.) 7.6 (8)

Exhaust System 60 Hz 50 Hz Oil pan capacity with filter. L (qts.) 8.5 (9)

Exhaust flow at rated kW, m /̂min. (cfm) 9.0 (318) 7.3(258) Oil filter, quantity, type 1, Cartridge

Exhaust temperature at rated kW, dry
exhaust, 'C  (’ F)

Maximum allowable back pressure, 
kPa (in. Hg)
Exhaust outlet size at engine hookup, 
mm (in.)

Oil cooler Water-Cooled
593 (1100) 566(1050)

7.5 (2.2)

63.5 (2.5)

MS-144 {200SEJ) 2/99



I A p p l i c a t i o n  D a t a

Cooling (Standard Radiator)
Cooling System 60 Hz 50 Hz
Ambient temperature °C (°F)
Engine jacket water capacity, L (gal.)
Radiator system capacity, including 
engine, L (gal.)
Engine jacket water flow, Lpm (gpm)
Heat rejected to cooling water at rated 
kW, dry exhaust kW (Btu/min.)
Water pump type
Fan diameter, including blades, mm (in.)
Fan kWm (hp)
Max. restriction of cooling air, intake and 
discharge side of rad., kPa (in. H2O)

Cooling (Optional Systems)

50 (122)
8.5 (2.25)

17.8 (4.7) 
144(38) 121 (32)

21.6(1230) 16.5(940)
Centrifugal 
483 (19)

2.2 (2.9) 1.3 (1.7)

0.125 (0.5)

Remote Radiator System * 60 Hz 50
Exhaust manifold type
Connection sizes:

Water inlet, mm (in.) ..
Water outlet, mm (in.).

Static head allowable 
above engine, kPa (ft. H2O)

Dry

51 (2.0) ID Hose 

44 (1.75) ID Hose

63 (21)

City Water Cooling System 60 Hz 50 Hz
Exhaust manifold type 
Connection sizes:

Water inlet, in. . . .  
Water outlet, in. ..

Dry

0.5 NPT 

0.5 NPT
* Contact your local distributor for cooling system options and 

specifications based on your specificYapplication.

Operation Requirements

C o n t r o l l e r s

Air Requirements 60 Hz 50 Hz
Radiator-cooled cooling air, 
m /̂min. (scfm)^ 102(3600) 82 (2900)
Cooling air required for gen. set when 
equipped with CWC or remote radiator, 
based on 14°C (25“F) rise and ambient 
temp, of 29’ C (85“F). m /̂min. (cfm) 42(1500) 37 (1300)
Combustion air, m /̂min. (cfm) 3.3 (117) 2.6 (93)
Heat rejected to ambient air:

Engine kW (BTU/min.) ................. 6.5 (370) 5.3 (300)
Generator kW (BTU/min.) ........... 4.6 (260) 4.2 (240)

air density = 0.075 Ibm/ft  ̂or 1.20 kg/m^
Fuel Consumption 60 Hz 50 Hz
Diesel, Lph (gph) at % load Standby Prime

100% 8.3 (2.2) 6.8 (1.8)
75% 6.8 (1.8) 5.7 (1.5)
50% 4.9 (1.3) 4.2 (1.1)
25% 4.2 (1.1) 3.2 (0.9)

Available Controllers
Digital Controller
Audio/visual annunciation with NFPA 110, Level 1 capability 
Programmeible microprocessor logic with digital display 
Compatible with 12-volt or 24-volt engine electrical systems 
Remote start, prime power, remote annunciation, and remote 
communication capability 
Microprocessor-Plus, 16-Ught Controller 
Audio/visual annunciation with NFPA 110, Level 1 capability 
Microprocessor logic with AC meters and engine gauges 
Compatible with 12-volt or 24-volt engine electrical systems 
Remote start, prime power, and remote annunciation capability 

ilcroprocessor-Plus, 7-Light Controller 
Audio/visual annunciation with NFPA 110, Level 2 capability 
Microprocessor logic with AC meters and engine gauges 
Compatible with 12-volt or 24-volt engine electrical systems 
Remote start, prime power, and remote annunciation capability 
Basic Controller
Provides remote or automatic start with NFPA compliance
Uses single-light annunciation with basic control functions
Relay logic with three models—standard Basic, standard Basic with
engine gauges, and expanded Basic with AC meters and engine gauges
Compatible with 12-volt engine electrical systems only
Oversized Meterbox Controllers
Provides additional space far optional engine oil temperature gauge, 
tachometer, and wattmeter
Available with 16-light or 7-light annunciation and microprocessor logic 
Same features as Microprocessor-Plus controller 
Compatible with 12-volt or 24-volt engine electrical systems 
Manual Controller
Designed for prime power and mobile applications
Uses single-light annunciation with basic control functions
Relay logic with AC meters and engine gauges
Compatible with 12-volt engine electrical systems only
Engine Gauge Box Controller for Paralleling Switchgear
Interfaces between generator set and switchgear for paralleling
switchgear applications
Engine gauges with emergency stop switch
Compatible with 12-volt or 24-volt engine electrical systems
NOTE: See the respective controller spec sheet for additional controller 
features and accessories.

MS-144 (20DSEJ) 2/99



S P E C T R U M !
o e T R O iT D ie S S L

SPECTRUM, N7650 County Trunk LS, Sheboygan. Wisconsin 53083 U.SA  
Phone 920-459-1877
Fax 920-459-1825 (U.S.A. Sales), Fax 920-459-1614 (International)

S t a n d a r d  F e a t u r e s  a n d  A c c e s s o r i e s

standard Features
•  Battery Rack and Cables
•  Engine Shutdowns for High Engine Temperature, Low Coolant Level,

r--

and Low Oil Pressure.
•  Oil Drain Extension
•  Operation and Installation Literature
Accessories

Enclosed Unit 
[5,-exhaust Silencer, Critical oMndostrtet 
i3'"^lencer Mounting Kit for Housing 
■3"^ound Shield Enclosure 
Q ^ a il Pipe and Rain Cap Kit
□  Weather Housing

Open Unit
□  Exhaust Silencer. Critical or Industrial
□  Flexible Exhaust Connector. Stainless Steel

Cooling System 
it0B\och  Heater
□  City Water Cooling
□  Radiator Duct Range
□  Remote Radiator Cooling

Fuel System
□  Auxiliary Fuel Pump
□  Day Tanks
□  Flexible Fuel Unes
□  Fuel Pressure Gauge 
ST'Subbase Fuel Tanks

Electrical System

□  Battery Charger, Equalize/Roat Type
ery Charger, Trickle Type 

'^''Battery Heater

Engine and Generator
□  Air Cleaner, Heavy Duty
□  Air Cleaner Restriction Indicator
□  Bus Bar Kits
□  CSA Certification
□  Current Transformer Kit
□  Electronic Isochronous Governor
□  Generator Strip Heater

Circuit Breaker (NEMA type 1 Enclosure)
□  Line Circuit Breaker with Shunt Trip (NEMA type 1 Enclosure)
□  NFPA 110 Uterature
□  Optional Generators
□  Rated Power Factor Testing
□  Bodent Guards
H  Safeguard Breaker
□  Skid End Caps
□  Voltage Regulation, 1%
□  Voltage Regulator Sensing, Three-Phase

Paralleling System
□  Load-Sharing Module
□  Reactive Droop Compensator
□  Remote Speed Adjust Potentiometer/Electronic Governor
□  Voltage Adjust Potentiometer
□  Voltage Regulator Relocation Kit

^intenance  
iS^eneral Maintenance Literature Kit
□  Maintenance Kit (includes standard air, oil, and fuel filters)
□  Overhaul Literature Kit
□  Production Literature Kit

Controller (Digital and Microprocessor-Plus)
Common Failure Relay Kit
Communication Products cind PC Software (DigitaJ controller only) 
Controller Cable, 12 m (40 ft.)
Customer Connection Kit 
Dry Contact Kit (Isolated Alarm)
Engine Prealarm Sender Kit

□  Prime Power Switch
□  Remote Annunciator Panel
□  Remote AudioArisual Alarm Panel
□  Remote Emergency Stop Kit
□  Run Relay Kit
□  Tachometer Kit/Oversized Meterbox
□  Wattmeter Kit/Oversized Meterbox

WEIGHTS AND DIMENSIONS
Overall Size, L x W x H, mm (in.); 2083 x 787 x 1156

(82.00 x 31.00 x 45.51) 
Weight (Radiator Model), wet kg (lbs.): 794 (1750)

U
□
□
□
□
□

H H

I3

NOTE’ This drawing is provided for reference only and shculd not be used for planning 
installation. Conraa your local distributor for more detailed information.

DISTRIBUTED BY:

PE^m?G'fE?smfS ^ .7044 Interstate Island Roaa 
Syracuse, NY 13209-9799
315-451-3338 Fax; 315-461-8662
A Divisior, C'f hnfi Deiioii Diê '̂

© 1999. All fights reserved. 
M 5-144 (20DSEJ) 2 /99
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D E T R O IT  D IE S E L

T I S - 1 0 2  1 1 / 9 7

T E C H N I C A L  IN F O R M A T IO N  S E R IE S

A l t e r n a t o r  D a t a  S h e e t

Alternator Model: 4P7 
Frequency: 60 Hr 

Speed: 1800 RPM 
Leads: 12 (6 Lead, 600 Volt)

Voltage
L-N/L-L Phase

Power
Factor Connection 80°C

90°C
Lloyds

kW*
(kVA)

95“C
ABS

105°C
Prime 125°C

130“C
Standby

139/240
277/480 3 0.8 Wye 35.0

(43.8)
36.5

(45.6)
37.0

(46.3)
39.0

(48.8)
43.0

(53.8)
44.0

(55.0)
127/220
254/440 3 0.8 Wye 34.0

(42.5)
36.0

(45.0)
37.5

(46.9)
40.0

(50.0)
43.0

(53.8)
44.0

(55.0)
120/208
240/416 3 0.8 Wye 33.0

(41.3)
36.5

(45.6)
38.0

(47.5)
42.0

(52.5)
44.0

(55.0)
45.0

(56.3)
110/190
220/380 3 0.8 Wye 32.0

(40.0)
33.5

(41.9)
34.0

(42.5)
36.0

(45.0)
39.0

(48.8)
40.0
(50.0)

120/240 3 0.8 Delta 33.0
(41.3)

35.0
(43.8)

36.5
(45.6)

39.0
(48.8)

41.0
(51.3)

42.0
(52.5)

120/240 1 1.0 Dogleg 29.0
(29.0)

30.5
(30.5)

31.0
(31.0)

33.0
(33.0)

36.5
(36.5)

37.5
(37.5)

120/240 1 0.8 Dogleg 20.0
(25.0)

20.5
(25.6)

21.0
(26.3)

22.0
(27.5)

24.0
(30.0)

25.0
(31.3)

347/600 3 0.8 Wye 32.0
(40.0)

33.5
(41.9)

34.0
(42.5)

36.0
(45.0)

39.0
(48.8)

40.0
(50.0)

* All data tested in accordance with IEEE Standard 115. The manufacturer of Spectrum reserves the right to change the design or specifications 
without notice and without any obligation or liability whatsoever.

Submittal Data: 139/240 Volts, 0.8 PF, 1800 RPM, 60 Hz, 3-Phase 

Symbol Per Unit Ohms
Typical Resistances

Phase Resistance 0.036 0.041
Rotor Resistance 3.794 4.371

fypicai Reactances
Synchronous

Direct Xd 2.305 2.655
Quadrature 1.120 1.290

Transient
Unsaturated X’du 0.253 0.291
Saturated X’d 0.222 0.256

Subtransient
Direct X”d 0.106 0.123
Quadrature X'q 0.097 0.112

Negative Sequence X2 0.102 0.117
Zero Sequence Xo 0.007 0.008

Symbol Value
Typical Time Constants

Amrialure Short Circuit Ta 0.008 sec.
Transient Short Circuit T’d 0.085 sec.
Transient Open Circuit T do 0.884 sec.

Typical Reid Current
Full Load IfFL 15.72 amps
No Load IfNL 4.92 amps

Typical Short Circuit Ratio 0.531
Harmonic Distortion

RMS Total Harmonic Distortion 2.7%
Max. Single Harmonic 5th
Deviation Factor (No Load, L-L) 4.9%
Telephone Influence Factor <50

Insulation Material Class
per NEMA MG1-1.66 H

Phase Rotation ABC

TIS-102 11/97 15



TYPICAL GENERATOR EFFICIENCY* 
139/240, 277/480 Volts, Wye

4P7 60 Hz

Output (kW)

TYPICAL MOTOR STARTING CHARACTERISTICS* 
139/240, 277/480 Volts, Wye

Q.
o0)o>

Locked Rotor kVA

* All data tested in accordance with IEEE Standard 115. The manufacturer of Spectrum reserves the right to change the design or specifications 
without notice and without any obligation or liability whatsoever.

16 TIS-102 11/97
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D E T R O IT  D IE S E L

T I S - 1 0 2  1 1 / 9 7

T E C H N I C A L  IN F O R M A T IO N  S E R I E S

T o r s i o n a l  D a t a  f o r  A l t e r n a t o r  M o d e ls  4 P 4 - 4 P 1 0

Mounting /Arrangement 
Flywheel Size A B C

SAE 7 1/2 9.500 0.12 1.06
SAE8 10.375 0.12 2.31
SAE 10 12.375 0.12 2.00
SAE 11 1/2 13.875 0.12 1.44
SAE 14 - - -

Alternator Model D E F G H
4P4 4.12 3.38 2.67 10.61 3.42
4P5 5.25 3.38 2.67 10.61 3.42
4P7 7.00 4.62 2.67 13.97 4.81
4P8 8.25 4.62 2.67 13.97 4.81
4P10 10.50 4.62 2.67 16.22 4.81

Alternator Model

Hub & Drive 
Disc Inertia 
In. Lb./Sec2 

(Lb./Ft.2)

Front Shaft 
Stiffness 

In. Lb./Rad. x 106

Rotor & Shaft 
Inertia Sec  ̂
In. Lb./Sec2 

(Lb./Ft.2)

Rear Shaft 
Stiffness 

In. Lb./Rad. x 10«

Exciter Inertia 
In. Lb./Sec2 

(Lb./Ft.2)

4P4 0.494
(1.32) 8.22 2.34

(6.27) 6.05 0.572
(1.53)

4P5

4P7

0.494
(1.32) 
0.494

(1.32)

9.25

7.09

2.78
(7.46)
3.47

(9.32)

5.75

5.12

0.572
(1.53)
0.753

(2.02)

4P8 0.494
(1.32) 8.08 4.05

(10.87) 5.04 0.753
(2.02)

4P10 0.494
(1.32) 7.81 4.97

(13.33) 5.04 0.753
(2.02)

TIS-102 11/97 199



S P E C T R U M
D E T R O I T  D I E S E L

A C C E S S O R I E S
F l o a t / E q u a l i z e  B a t t e r y  C h a r g e r  

1 2  V D C ,  6  A  a n d  2 4  V D C ,  3  A

G E N E R A T O R

ISO 9 0 0 1NiiiNAncwg gostga 
SPECTRUM* F e a t u r e s

•  True equalize and float charging.

•  Indicator lamps: A red LED indicates that battery 
charging is in progress. A green LED indicates that the 
battery is fully charged.

•  Easy installation: 3-prong 120-VAC power cord and DC 
ring terminals for permanent connection to the battery.

•  Broad-range input of 90-132 VAC, 50/60 Hz.

•  Microprocessor circuitry correctly charges any size 
(capacity) lead-acid battery.

•  Short-circuit protection.

•  Reverse-polarity protection.

•  Water-repellent circuitry.

•  UL listed, U.S. and Canada.

S p e c i f i c a t i o n s

• Model No. 1Output Voltage, VDC Output Amps
GM11849 12 6
GM11850 24 3
Input Voltage 90-132 VAC, 50/60 Hz
Dimensions 5 X 4.9 X 2 in.
(LxW xD ) (127x124.46x50.80 mm)
Enclosure Aluminum Chassis
Weight 1.3 lb. (0.6 kg)
Minimum Operating 
Temperature Range -4° to 122° F (-20° to 50°C)

M6-42 10/99
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D E T R O IT  D IE S E L VS5
SPECTRUM, N7650 County Trunk LS, Sheboygan, Wisconsin 53083 USA  
Phone 920-459-1877
Fax 920-459-1825 (U.S.A. Sales), Fax 920-459-1614 (International)

Three-Step Charging Process

Primary Charge: The maximum current is held constant. 
The voltage rises to the equalize level.

Secondary Charge: The voltage is held constant. The 
battery regulates the current.

Float Charge: The voltage is held constant at 13.2 VDC 
for 12-volt chargers or 26.4 VDC for 24-volt chargers.

Charge Curves

N
 Current
 Voltage

\

Primary
Charge

Secondary
Charge

Float
Charge

Battery Connections
Length: 6 ft. (1.8 m)
Ring Terminals:

Positive (red): 3/8 in. (10 mm) I.D.
Negative (blue): 5/16 in. (8 mm) I.D.

120 VAC Power Cord
Length: 5 ft. (1.5 m)

nector: U.S.-style 3-prong plug
Availability is subject to change without notice. The manufacturer of
Spectrum® products reserves the right to change the design or 
specifications without notice and without any obligation or liability 
whatsoever. Contact your local Spectrum® products distributor for 
availability.

Shipping Information
Carton Size: 6 x 6 x 6 in. (152 mm)
Shipping Weight; 2 lbs. (1 kg)

DISTRIBUTED BY:

SfSltMS .7Q44 Interstate Island !?odd Syracuse, NY 13209-9799
316-451-3338 
Fax: 315-461-8662
A Division of Penn Deiro'i Oicse: Jllisor

© 1999. Ail rights reserved. 
M6-42 10/99



S P E C T R U M
D E T R O I T  D I E ^ L

G E N E R A T O R  

A C C E S S O R I E S

S o u n d  S h i e l d  
E n c l o s u r e s

ISO9001NIBNAtCNW BGSTBB)
S P E C T B U M * A p p l ie s  to  m o d e ls  

2 0 - 1 8 0 D S J /D S E J

•  Standard equipment includes 
mounted super critical silencer.

m €1

. .

enclosure-

•  Heavy-gauge prepainted aluminum resists 
corrosion.

•  Low-weight material and heavy-gauge design 
facilitates use in mobile as well as stationary 
applications.

•  Each model is prototype tested to ensure 
generator set performance and structural 
integrity.

•  A slanted roof prevents standing water. The 
enclosure design helps prevent water from 
entering the generator set compartment.

•  Heavy-duty latches ensure tamper-proof 
security and safety.

•  Sound shield lifting eyes simplify installation.

•  Sound shield will mount to a subbase fuel 
tank-equipped generator set. Order the sound 
shield with subbase fuel tank option when 
ordering.

M6^1 509



Material Aluminum alloy

..Material Gauge 14

No. of Doors 5

Type of Doors Hinged/removable

Latches Lockable/stainless steel

Silencer Supercritical

Generator Set Tei i iperature and See generator set
Altitude Derate specificalion sheet

Enclosure Radiator Rating with 
50'’C/122°F Generata Set Radiator 40°C/105'’F

A p p l i c a t i o n  D a t a

R a t in g s  a n d  P e r fo r m a n c e

The manufacturer of Spectrum® products designs sound 
shield enclosures that provide full generator set ratings 
while generator set is operating in the sound shield 
enclosure. For generator set ratings and performance, 
refer to the respective generator sef s specification sheet.

S o u n d  S h ie ld  E n c lo s u r e  a n d  
G e n e r a to r  S e t  T e s t in g

The manufacturer of Spectrum® prototype tests the 
generator set inside the sound shield enclosure to ensure 
that there is no generator set performance loss while 
operating in the sound shield enclosure.

S o u n d  D a t a

S o u n d  D a t a  M e a s u r e m e n t  P o s i t i o n s

Measurement Positions 
and Distances for Data

Microphone Positions: (1 -8) as shown
Microphone Distance: 7 meters (23 feet)

(from center of enclosure) 
Microphone Height; 1 meter (3.28 feet)
Data Measured in; dB(A), Sound Pressure

(Re: 20pPa)
NOTE: Measuremerrts taken with generator sets 

operating at full load.

hB-21 5*99



O v e r a l l  S o u n d  P r e s s u r e  In  O c t a v e  B a n d s  i n  d B ( A )

Band Center Frequency
Models Hz 63 125 250 500 1000 2000 4000 8000

60 67 69 65 68 68 67 61 57
i'20DSJ/DSEJ 59 6750 59 66 65 64 58 51

60 68 70 65 69 68 68 61 58
300SJ/DSEJ

59 67 59 6750 65 63 59 52
60 69 70 65 69 68 68 62 ' 58

40DSJ/DSEJ 60 67 60 6650 65 64 58 53

50DSJ/DSEJ
60 57 61 66 70 69 66 61 57
50 55 59 68 67 K 62 58 54
60 57 60 67 70 69 66 62 58

60DSJ/DSEJ 58 6150 66 67 65 62 60 55

80DSJ/DSEJ
60 55 65 67 68 70 66 61 60
50 58 65 65 64 65 63 58 57

60 57 65 67 68 70 66 61 60
100DSJ/DSEJ

50 59 66 66 65 65 63 59 59

60 63 67 69 72 72 70 69 70
135DSJ

50 65 66 68 68 68 67 66 69

60 64 63 66 69 70 67 62 59
150DSJ

50 62 64 69 67 69 66 61 57

60 65 69 74 76 75 72 67 67
150DSJ IMS*

50 62 . 65 70 73 72 69 65 65

180DSJ
60 66 70 75 77 75 72 67 67

50 63 66 72 75 72 69 65 66

isscaa

*IMS—Improved motor starting with optional alternator

5)99



S P E C T R U M ^

D E T R O IT  D I6 S E L
SPECTRUM, N7650 County Trunk LS, Sheboygan, Wisconsin 53083 U.S.A. 
Phone 920-459-1877
Fax 920-459-1825 (U.S.A. Sales), Fax 920-459-1614 (International)

W e i g h t  a n d  D i m e n s i o n  D a t a

WATER DRAIN
LEFT SIDE VIEW

B

L
1— \ / 

V1 C- A .

GENERATOR END VIEW

iTE: ThtecYawing is pm/ided for reference only and is net to be used in planning instaDalioa 
Conlaa your local dislrtxiDr for more detaled nformation. ADV-5837

W e i g h t s  a n d  D i m e n s i o n s

Length A Width B Height C Dimension D Dimension E Weight
mm (In.) mm (in.) mm (In.) mm (in.) mm (in.) kg (lbs.)

?20-60DSJ/DSEJ 2845 1067 1765 654 800 240
(112.00) (42.00) (69.50) (25.75) (31.50) (530)

80/100DSJ/DSEJ 3454 1067 1763 654 800 322
(136.00) (42.00) (69.40) (25.75) (31.50) (710)

135/150DSEJ 3759 1168 1908 657 803 390
(148.00) (46.00) (75.13) (25.88) (31.63) (860)

150DSEJ IMS*/180DSEJ 3759 1422 2044 657 803 449
(148.00) (56.00) (80.49) (25.88) (31.63) (990)

*IMS—Improved motor starting with optional alternator

Availability is subject to change without notice. The manufacturer of 
xrtrum® prodiKts reserves the right to change the design or 
dfic^ons without rxitice and without any obligation or liability 

whatsoever. Contact your local Spectrum® products distributor for 
availability.

DISTRIBUTED BY:

f̂ l̂̂ P̂OWfiiSrSTEMS7044 Interstate Island RoadSyracuse. NY 1320O-97oc
315-451-3838
Rix: 315-461-8662
4 Ci'.iaor oi

©1999. AH rights reserved. 

M6-21 S99



I
I

I n d u s t r i a l  W a r r a n t y  P r o g r a m  F e a t u r e s

B a s e  W a r r a n t i e s  f o r  G e n e r a t o r  S e t s ,  T r a n s f e r  S w i t c h e s  a n d  

B y p a s s - l s o l a t i o n  S w i t c h e s ,  a n d  S w i t c h g e a r  P o w e r  S y s t e m s

Base Warranty for 
Generator Sets

Base Warranty for 
Transfer Switches

Base Warranty for 
Switchgear

Application Standby and Prime 
Power

Standby and Prime 
Power

Standby and Prime 
Power

Warranty Period 
Years/Hours

One Year or 
2000 Hours from 

Start-up Date

One Year from 
Start-up Date

One Year from 
Start-up Date

Parts
Reimbursement Standard Standard Standard

Labor Standard Standard Standard

Travel/Mileage 300 Miles (483 km) 
Round Trip

300 Miles (483 km) 
Round Trip

300 Miles (483 km) 
Round Trip

Deductibles None None None

E x t e n d e d  W a r r a n t i e s  f o r  G e n e r a t o r  S e t s

Extended 
2-Year Basic

Extended 
2-Year Prime

Extended 
5-Year Basic

Extended
5-Year

Comprehensive

Extended 10-Year 
Major 

Components

Application Stationary Standby

Stationary Prime 
Water-Cooled 

Diesel, 20 kW and 
Larger

Stationary Standby Stationary Standby

Stationary Standby 
Water-Cooled 

Diesel. 20 kW and 
Larger

Warranty Period 
Years/Hours

Two Years or 2000 
Hours from Start-up 

Date

Two Years or 6000 
Hours from Start-up 

Date

Five Years or 3000 
Hours from Start-up 

Date

Five Years or 3000 
Hours from Start-up 

Date

Ten Years or 3000 
Hours from Start-up 

Date

Parts
Reimbursement Standard Standard Standard Standard

Standard Major 
Components only in 
Years 6-10 or up to 

3000 Hours

Labor Standard Standard Through Second 
Year only Standard Through Second 

Year only

Travel/Mileage 300 Miles (483 km) 
Round Trip

300 Miles (483 km) 
Round Trip

300 Miles (483 km) 
Round Trip Through 

Second Year only

300 Miles (483 km) 
Round Trip

300 Miles (483 km) 
Round Trip Through 
Second Year only

Deductibles None None None None None

TP-5820 2/96



CONDUfT ENTRY AREA 
FOR GENSETS WITH- 

CIRCUrr BREAKER OPTION

FUEL RETURN (FLEXIBLE 
FUEL LINES: 1/4-18 NPT 

MALE) -SEE NOTE
24 VOLT BAHERY 

LOCATION'

OPTIONAL BLOCK HEATER 
CONDUIT LOCATION- 

-SEE NOTE cr>to

CONDUIT ENTRY AREA FOR GENERATOR 
LOAD LEADS (BOTTOM ENTRY) AND 
REMOTE CONNECTION TO TRANSFER 
SWITCH AND REMOTE ANNUNCIATOR.

178 [7.00]-
-349 [13.75]-

-737 [29.00]----------------
SUGGESTED LOCATION FOR 

-FUEL SUPPLY (FLEXIBLE FUEL LINES: 
1/4-18 NPT MALE) -SEE NOTE FUEL INLET FITTING 

FOR 8 [.312] I.D. HOSE

RTV CMTE R£VtSON B f

- 3-14-97 NT* DRAMNC [S O T A i] KGS

A 1-6-99 R03RAWM M  metric AND CENOw: TITl£ BLOCK ADOCD (57438) KCS

3-31-99 SEE SHEET 4-S. [58225] LRH

EXHitUST

FUEL RETURN FITTING FOR 
6 [.250] O.D. TUBING

WEIGHT (WET)
20 KW 794 Kg [1750 LBS]
30 KW 816 Kg [1800 LBS]
40 KW 857 Kg [1890 LBS]

40 KW IMS 878 Kg [1935 LBS]

NOTES:
1) IF SUB-BASE FUEL TANK IS USED, REFER 

TO SUB-BASE FUEL TANK DRAWING TO 
DETERMINE CONDUIT LOCATIONS.

2) DIMENSIONS IN [] ARE ENGUSH 
STANDARD EQUIVALENTS.

3) WHEN A HOUSING IS USED THE FUEL LINE 
MUST BE STUBBED UP FROM DIRECTLY UNDER 
THE UNIT OR BROUGHT IN FROM THE END
OF THE SKID.

M E T R IC  C A D  F IL E

2 0 /3 0 /4 0  KW 
RECONNECTABLE. 

IMPROVED MOTOR STARTING (IMS) 
RECONNECTABLE AND 600 VOLT GENERATOR

JOHN DEERE 4045

Sjnr.KZ FMSM 
uo.CT

SP6C TH U M -
ocraorr oiescL

SKEBOTCAM. W1 3JO&3 U.S-A.

DIMENSION PRINT
' O.IBXP A0VS304A.DWG

A D V -6 3 0 4 -S l D c 
1

o>
C3>
CD

O
CO
LLI
z;
ZD



597 [23.50] IND 
'905 [35.62] CRIT' -876 [34.49] IND/CRIT-

SILENCER AND MOUNTING
CRITICAL AND INDUSTRIAL

— 550 [21.66]- 
229 [9.00]-

RADIATOR DUCT FUNGE

roO

REV CATC ftCVTSCN BY

- 5-22-97 NEW DRAime [50282] KCS

A 1-5-99 REDRAWN M  M t m C  AHO CCNOOC TTH£BLOCIt ADO€l>;iA-») fU X B L Z

EXHAUST WT AOOfD [57*38) KCS

B 5-31-99 (CJ>-5-7) LOINCR V C W S  UPOATID. [58225] LRH

to *;

BLOCK HEATER 
120 AND 240 VOLT

FLEX EXHAUST

FLEXIBLE EXHAUST KIT
M E T R IC  C A D  F IL E

DIMENSIONS IN [] ARE ENGLISH STANDARD EQUIVALENTS

2 0 /3 0 / 4 0  KW 
RECONNECTABLE, 

IMPROVED MOTOR STARTING (IMS) 
RECONNECTABLE AND 600  VOLT GENERATOR

JOHN DEERE 4045

n ---------------5 “   ̂ 2

i-MiS cmcianc sko'u  -
I) OaftMSONS M E  N MKUCICRS Q mSWCES M>£l

wcus± ^

5-22-97

SPECTRUM"

DIMENSION PRINT

0.12X 1****̂  APV6304C.DWG j**° 5 - 5

A D V -6 3 0 4 -S l D

05
05
05

O
CO
H Iz
ZD



FRONT

R£V DOE RCVEXM 9 f

_ 5-22-97 NDr ORUVmC [50282J x c s

A 1-5-99 REDRAWM t i  a c n a c  AWO COtfWC m f B t O O C  added [57438J KCS

B 3-51-99 SEE atEET 4-5. [58225) LRH

REAR

M E T R IC  C A D  F IL E

DIMENSIONS IN [] ARE ENGLISH STANDARD EQUIVALENTS

GENERATOR END VIEW

2 0 / 3 0 / 4 0  KW 
RECONNECTABLE, 

IMPROVED MOTOR STARTING (IMS) 
RECONNECTABLE AND 600  VOLT GENERATOR

JOHN DEERE 4 0 4 5

MiSS 01X1MS 98ETKD -  
D B 0 6 0 6  A ft H  niACTDS 
TOSWCO MSi

xx x ±
XJ ±

SUVNX FMS4
SPECTHUM*

ocTnon lueseL SMcaoTWi. wt asofts u ix  _
■ ---- ■ Me DttM. B m m n  9  m  im>nauo V

DIMENSION PRINT
o . i a x  | ° ° ~  m ia a K M io  5 - s

A D V -6 3 0 4 -S l D'

CD
CDO)
O
CO
LU

1



0.20 [5] —

1.32 [33]- 

NFPA 110 LEVEL 1 (16 LIGHT’)

REV DUt RCVSON BT w
r

A 5-10-92 (C-5) NFPA n o  LEVEL 1 (16 UCHT) WAS DEC 3  ENHANCED
ft <A-5) NFPA n o  L E V a  2 (6 U C m )  WAS 6 UGKT LRH X

B 2-14-95 CA-1) SHEET 1 o r  4 WAS 1 OF 3 (40941) RSH X
C 6-2»-95 (A-4) 7 UCHT W A S  6 UGKT. (A-l) SHEET 1 OF 5 WAS

1 OF 4 [410451 KAfi X
D 2-12-97 (A-1) SHEET 1 O F  6 WA S 1 OF 5 [49136) RSH

-0.20 [5]

—  1.18 [30]

0.20 [5] —

s  a
o
CM
<6

•17.75 [451]-
- EMERGENCY STOP SWITCH 
(OPTIONAL PERKINS & NAVISTAR 
STANDARD DOC)

—  0.20 [5]

WPCH KID* XM Z

-11.48 [292]-

■4.88 [124]- -8.00 [203]-
1.32 [33] —

5/16-18 UNC-2B 
(4 PLACES)

NFPA 11 n IFVFI 9 (7 LIGHT)

T

-8.00 [203]-

NOTE;
DIMENSIONS IN [ ] ARE 
MILUMETER EQUIVALENTS.

—  0,20 [5]

—  1.18 [30]

SPECTRUM 
N FP A -110 

CONTROLLER

M  •• M O O
joa* —  
j a  ± «Mncc
a  ±  ;t" ***

S P 6 C T P U M -

SHCDOlTML TB ykfix U.SJL 

Ml iBOOS CP Ksn» C» M O n »  WS K S M &

APPROVALS DATE

1-13-93 DIMENSION PRINT
e b 1-19-93 3/4 AENSesaAOWO 1**® 1-6

PJN 1-15-93
rwTico

“ “ A D V -5 8 8 8 -S  | D

CO
CO
CO

DC
Q_
<C



REV WJt REVISION Of

- 2-7-97 NEW ORAWWC [45694] KGS

A 5-1B-97 (0-a) 20-60 K W  KTTS ADOO> [S0282] KGS

B 0-14-97 SHEET 2 or 4 WAS 2 or  3; (D-8>-(0-2) O W T T  MOVED TO

SHEET i  [52161] U W

C 1-22-99 REDRAWN (N UETRtC A  GENETTtC TITLE BLOCK ADDED. [57458] LRM

NOTES:
THE SMALLEST CAPACITY TANK IN EACH MODEL 
MAY BE ORDERED STANDARD OR AS A DAY TANK.

TANKS MAY BE ORDERED AS SECONDARY CONTAINMENT 
OR CLOSED TOP DIKED.

©
FITTINGS: 

1. ”K ”

VIEW
NPT EMERGENCY VENT 
PER NFPA 30
NPT PILL FOR OPTIONAL FUEL CAP 
AND RISER 

2” LEVEL GAUGE -  STANDARD 
1 -1 /4 ” NPT FOR OPTIONAL 

NORMAL VENT AND RISER
”P” DIP TUBE-FUEL SUPPLY 

AND ”L” REDUCER 
”R” DIP TUBE-FUEL RETURN 

AND ”S”REDUCER 
2” NPT FOR OPTIONAL LOW 

LEVEL ALARM SWITCH
2” NPT FOR SENSOR/

PUMP CONTROL FLOAT 
(DAY TANK ONLY)

1/2" NPT FOR OVERFLOW 
-  2 GPM PUMP MAX.
(DAY TANK ONLY)

10. 3 /8 ” NPT FOR DAY TANK FILL 
(DAY TANK ONLY)

REMOVEABLE 
END CHANNEL \  

1/2” HARDWARE

M E T R IC  C A D  F IL E

DIMENSIONS IN [ ] ARE ENGLISH STD. EQUIVALENTS

20-180 KW JOHN DEERE 
DUAL WALLED SUB-BASE TANKS 

FOR SOUND HOUSING 
(DIESEL ONLY)

iMiss onowcE TonED - 
DoeSONS «R£ H  WUAfflDS 
TODMMCCS AA£r 

uoc±
XJI ±

Mtaia±

SPGCTBUM-
»ocsQ» iw KM. B mwjiu er B€ ■

DIMENSION PRINT

0T 2X APV627re.PWG I**”  2 - *

ADV-6270-Sl Dc

05
CDo>

DC
CL
<



RCV DATE RCVtSlOM er

A tO-21-97 Ca-1) SHT 3 -4 w a s  3-3; CHART ADDED FRCftl SHT 1 A  2;

(CJ>-t) WJSCONStN OUTDOOR TANKS REMOVED FROM CHART;

(0-2J1 - R -  &  -S - ADOEDi (CJ>-8) 221. 276. 332. 356.

444. 533, 514. 642. 77t. 658. 822 *  987 G K , TANKS ADDED

TO CWRT. [S3161] u w

8 T-22-99 REDRAWN IN METRIC ft GENERIC TITU BLOCX AOOED. (57436) UiH

2 0 -1 8 0  KW J.D. DUAL WALLED SUB-BASE TANK FOR SOUND HOUSINGS (DIESEL ONLY)

MODEL CAPACITY 
LITER [GAL.] -A- -B - -C - -D - -E - -F - -G - -H - -J - -K - (N.P.T.) -M - -N - -P - -R - DAY TANK 

MODEL AVAILABLE
STANDARD 

TANK WEIGHT 
APPROX. KG [LBS.]

WISCONSIN OUTDOOR 
TANK WEIGHT 

APPROX. KG [LBS.]

. 20-60 
KW

151 40 318 [12.5] 203
[8.00]

1676
[66.0]

2870
[113]

660
[26.0]

711
[28.0]

787
[31.0]

371 [14.62 584
[23.0]

673
[26.5]

2”
1014

[39.94]
1092
[43.0]

137 [5.4] 71 [2.8] YES (DIAG. SHEET 4) 293 '545] 340 [747]
284 [75 318 [12.5] 346 [13.52 2" NO 349 '768] 400 [880]
454 [120] 457 [18] 219 [8.52] 3" NO 432 951] 507 [1115]

80-100
KW

284 [75] 318 [12.5] 254
[10.00]

1930
[75.0]

3480
[137]

660
[26.0]

711
[28.0]

787
[31.0]

371 14.62] 584
[23.0]

851
[33.5]

2"
1014

[39.94]
1092
[43.0]

137 [5.4] 71 [2.8] YES (DIAG. SHEET 4) 387 [853] 444 [976]
473 [125' 457 [18' 270 10.62] 3" NO 478 [1052] 560 1232]
757 [200' 610 [24‘ 371 '14.62] 3" NO 601 [1323] 721 1587]

135-150
KW

379 [100' 318 [12.5]
305

[12.00]
2045
[80.5]

3785'
[149]

787
[31.0] N/A 864

[34.0]
397 15.62] 711

[28.0]
947

[37.3]
3”

1116
[43.94]

1194 
[47]

137 [5.4] 71 [2.8] YES (DIAG. SHEET 4) 440 [967] 500 1101L ■
681 '180' 457 [18] 244 [9.62] 3” — NO 555 [12221 616 1356]
284 '275 610 [24] 397 [15.62' 4’ NO 682 [1500] 749 1647]

150-180
KW

379 '100 318 [12.5]
305

[12.00]
2045
[80.5]

3785
[149]

1067
[42.0] N/A 1143

[45.0]
651 [25.62 991

[39.0]
947

[37.3]
3"

1395
[54.94]

1448
[57]

137 [5.4] 71 [2.8] YES (DIAG. SHEET 4) 448 [985] 509 1119]
757 [200 457 [18] 549 [21.62 3" NO 582 [1280] 671 [1476]
1136 [300] 457 [18] 244 [9.62] 4" NO 675 [1487] 777 1709]

M E T R IC  C A D  F IL E

IM£SS <n>CR*B£ SPCOnCD - taescNS J0£ H laiwous 
TOlSWCCS ARC: 

x ja t  XJ ± '  IWL
*WQ£5±

DIMENSIONS IN [ ] ARE ENGLISH STD. EQUIVALENTS.

7-“
S P e C T B U M -

DaTROIT OtSSSL

m n jm ia » ^* B u lS oanueaumn»m» 
m. aetm tr  a------------------- ------
DIMENSION PRINT

ipa-

o>
CD
CD

DC
CL
<

ADV5270C.0WC

ADV-6270-Sl D,



JINAl. IQ. DCSCRtPTtON
OMfCflr VOLUCC (fuse |» PllOtCCfCO)----
CROUliO
RCUOIC SIART CROUrfO 

ncuoic 6TAR1 <ACtM: tow)

CRAI/K UOOC (OPCN«CVCUC:CROU>IO-CONTIKUOU$}
CRAXK UOOC CROUMO

OVCR CRAtIK IMOtCAIOR

<1?V0C RCCUUICO
AUXItlARY IMOICATOR

COUUOX rAUlT/PR(>AlARU imC I (ACIMATCO QY 
MCI. PHCI. lOP. I'lOP. OS. IWI. OC. If. AUK. fAUlfS) 
COUUOR fAUlt UNC 7 (ACINAICO BY (-S)OP, OS. tOP, 
MCI. AUX. fAUllS)
HIGH CUCiNC ICUPCRAIURC IHOICAIOR tow on. PRCSSURC INDICATOR 

JO O/CR SPCtO INDICATOR 

AJ Orr/RCSET COUUANO (ACTWC tow)
4A AUTO COUUANO (ACTIVE tOW)

47 RUN COUklAND (ACTA/C lOW)

SB AIR DAUPCn INDICATOR 
S Y S K U  RCAOY lliOlCATOR 

CCNCRAIOn IN COOl OOWN 

CfNCRAIOR RUNNING

NOT IN AUlO INDICATOR ............ .

I.OVV WATCn UMPCRATURC  .... .

PR( AI/RU IllCIt (NCINC lEMP. lllOICAIOft

PRC AlARU lOW on PRESSURE INOlCAfOR----

EMCHCENCV-SfOP RfUr (K4) GROUND -----

CUERCENCr-SIOP RELAY (K4) COd. NEGATIVE 
IHCII OAIIERV VOLTAGE (ACHVE LOW) 

CUCRCEMCr-STOP INDICATOR 
OAITCRV CIIARCCR fAUtI (ACTIVE LOW) 

tow OAlICRY VOLTS (ACTIVE LOW)

10*W ruCL (ACTIVE L O W ) ........

REOUtRES PRE AlARU Kil TO OPERATE

USED fOR 
0(C J*
Acccssomts

IP pftllit POWER OPERATION 

7P PRlUE POWER operation 

JP PRIME POV/CR OPERATION 

4P PRIUC POWER OPERATION

> SCLSW

LI 12 IJ
L0-L2 LO-ll orr LI-L2 L2-LJ LI-L3

1 2 J A 5 6
CM M Ck< c M

CM M C 
M C M

2
~o A 
6-O 8

-o lO
-̂ 12

14
r-ol5

18
20

[-022
24

NOTE:
BLANK DENOTES CONTACT OPEN 
"C” DENOTES CONTACT CLOSED 
"U" DENOTES MAKE BEFORE BREAK CONTACT

10-30 SCLSW

II
11-12

8

12
11-12

1
lO-LI?

orri
IT

IT-Ll
4

II
LI-12

5

L2
L2-LT

6
KJ C C C C Ki ki C -o2

C M M C M -0 4

C M  M C C C C M -o G
M C M M C - 8

C C C C M  M C c -olO
M C M ^ 1 2

C C C -ol 4
C C -ol 6

C ->18
C C c -o20

C c -o22
C -o24

MOTE:
BLANK DENOTES CONTACT OPEN 
"C" DENOTES CONTACT CLOSED 
"M” DENOTES MAKE BEFORE BREAK CONTACT

>O
<I(Tl
OO
rs)

LA

O

>
O

c o t/ )oo
71Xgm

h
,11

J»?S
i:s.i
ir .h  
t ;s

o
4 @

f

A -  A.C. AMMETER
AVR -  AUTOMATIC VOLTAGE REGULATOR
[3CA - RAllERY CHARGING ALTERNATOR
[TV - BATTERY VOLTMETER
CT -  CURRENT TRAMSrOITMER
re s  -  LMERGLNCY STOP SWITCU
f'S -  n iL L  SOLENOID
FSH -  run. SOLENOID (MOLD)
r s p  -  ruEL SOLENOID (PU LL-IN )
HET -  IIIGM ENGINE TEMPERATURE SWITCH
HR -  HOUR METER
HZ -  FRLOUENCY METER
IR -  INJECTOR PUMP
IPA -  INDICATOR PANEL ASSEMGLY
K6 -  GOVERNOR CONTROL RLLAY
KZO -  CRANK RELAY
lOP - lOW OIL PRESSURE SWITCH 
LWT - LOW water temperature SWITCH

-  OIL PRESSURE GAUGEOPG
T

■ OIL PRESSURE SENDER
- PLUG
- PRFIIMINARY HIGH ENGINE TEMPERATURE SWITCH
-  PREIIMINARY LOW OIL PRESSURE SWITCH 

' -  SLLLCIOR SWITCH
• SAELGLIARO GREAKER
• STATIONARY LEO GOARD 

STARTER MOTOR 
STARTER SOLENOID
-  CONTROLLER GOARD TERMINAL BLOCK

• CT/MFTER SCALE TERMINAL BLOCK
• AC FUSE OLOCK
- SAFEGUARD GREAKER TERMINAL OLOCK 
\.C. VOLTMETER
-  VOLTAGE ADJUST
- WATER LEVEL SENBER
-  WATER TEMPERATURE GAUGE
-  WATER TEMPERATURE SENDER
 ---------------TT” Z

MAIN FIELD 

“ VJUULJU

cp m CB
LujJ U__nrmr
MAIN nci.n

~Tol,«_u l,

< IC*0 SUIOR (SINCLC AlWSC) 
see CC-250000
ro il ceNCRAioR 
coNNeciioNS

J U N E  3 0  1 9 9 9



TT-790
INSTRUCTIONS
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Battery Heater Kits PA-258885 and PA-273564 
Standby Generator Sets

K it No.
PA-258885

PA-273564

Model
20-100ROZJ

20-150RZ
20-150ROZ

125-180ROZJ
200ROZD

The battery heater kit provides a means to increase 
battery temperature in cold climates. The battery 
warmers are connected to a thermostat for 
controlled heating.

W A RNING

Sulfuric acid in batteries can cause permanent 
damage to eyes, burn skin, and eat holes in 
clothing. Always wear splash-proof safety 
goggles when working around the battery. I f  
battery electrolyte is splashed in the eyes or on skin, 
immediately flush the affected area for 15 minutes 
with large quantities of clean water. In the case of 
eye contact, seek immediate medical aid. Never 
add acid to a battery once the battery has been 
placed in service. Doing so may result in hazardous 
spattering of electrolyte.

A  W A R N IN G

Battery gases can cause an explosion.
Do not smoke or permit flame or spark to occur near 
a battery at any time, particularly when it is being 
charged. Avoid contacting terminals with tools, 
etc. to prevent bums and to prevent sparks that 
could cause an explosion. Remove wristwatch, 
rings, and any other jewelry before handling 
battery. Never connect negative (-)  batteiy cable to 
positive (+) connection terminal of starter solenoid. 
Do not test battery condition by shorting terminals 
together or sparks could ignite battery gases or fuel 
vapors. Any compartment containing batteries 
must be well ventilated to prevent accumulation of 
explosive gases. To avoid sparks, do not disturb 
battery charger connections while battery is being 
charged and always turn charger off before 
disconnecting battery connections. When 
disconnecting battery, remove negative lead first 
and reconnect it last.

A  C A U TIO N

Hot parts can cause personal injury.
Do not touch hot engine parts. An engine gets hot 
while running and exhaust system components get 
extremely hot.



Accidental starting can cause death or serious 
personal injury. Turn Generator Master Switch to 
OFF position, disconnect power to battery charger, 
and remove battery cables (remove negative lead 
first and reconnect it last) to disable generator set 
before working on any equipment connected to 
generator. The generator set can be started by 
automatic transfer switch or remote start/stop 
switch unless these precautions are followed.

A  WARNING

IN STA LLA TIO N

1. Discoimect battery(ies), negative lead first. 
Remove battery(ies) from battery rack.

2. Place receptacle box bracket 275451 on skid 
and use as a template to drill two 11/32 in. (9 
mm) dia. through skid. Drill holes at the two 
hole locations which are 5.875 in. (149 mm) 
apart. See Figure 1 and the appropriate view for 
location. Remove burrs from holes.

3. Mount receptacle box bracket to skid using two 
screws X -^65-16, plain washers X -25-40 , 
and lock nuts X -101-8.

4. Remove four screws to open relay box 
assembly.

5. Mount relay box assembly (receptacle outlet 
box) A-272826 (PA-258885 kit) or A-272825 
(PA-273564 kit) to bracket using two screws 
X -125-3 , split-lock washers X -21-1, and nuts 
X -82-2 .

6. Locate black and white leads and connect 
power source. See Figure 2. Wiring should be 
done according to local codes and National 
Electrical Code (N.E.C.)

N O TE
All electrical connections should be done by a 
certified electrician or competent electrical 
technician.

7. Install batteiy plate warmer 255649 to top of 
battery rack using two screws X -73-14 , plain 
washers X -25-40  and lock nuts X -1 01-8. Be 
sure to place end of battery plate warmer with 
cord nearest to relay box assembly. Do not plug 
battery plate warmer into relay box assembly at 
this time.

Install second battery plate warmer (kit 
PA-258885 only).

8. Replace battery(ies) in battery rack. Secure 
using battery rack hardware. Do NOT connect 
battery cables at this time.

9. Attach battery wrap heater(s) 258780 to 
battery(ies) using supplied cable ties. Be sure 
to place end of battery wrap heater with cord 
nearest to relay box assembly and with arrow 
on battery wrap heater(s) pointing upward.

10. Plug battery plate warmer(s) into top outlet and 
plug battery wrap heater(s) into bottom outlet 
of relay box assembly.

11. Energize battery heater kit.

12. Reconnect battery, negative lead last.



Drill holes for these locations only.

NOTC:
USE STANDARD BATTERY RACK RTT.

l-272825
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Figure la. Installjiig Battery Heater





SCHEMATIC DIAGRAM
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WIRING DIAGRAM
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Figure 2a. Battery Heater K it Electrical Connections (K it PA-258885)
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Parts Listing

Description Qty.
PA-258885 K it 

Part No.
PA-273564 K it 

Part No.
Box assembly, relay 1 A-272826 A-272825

Leads - (7)(see Fig. 2) (14)(see Fig. 2)
Washer, #6 split lock 4 X -1 8-1 X -1 8-1
Washer, #8 split lock 4 X -1 8-2 X -1 8-2
Washer, 3/16 x 7/16 x 3/64 plain - (2 )X -2 5 ^ 8 (4) X -25-48
Washer, 5/32 x 3/8 x 3/64 plain - (4) X -2 5 -9 (8) X -2 5 -9
Screw, 6-32 x 3/8 (2) X -4 9 -2 (8) X -^ 9 -2
Screw, 6-32 x 1/2 4 X -49-26
Screw, 8-32 x 1/2 4 X -51-15 X 51 15
Screw, 4 X-6216-1 X-6216-1
Nut, 6-32 - (6 )X -7 1 -2 (8 )X -7 1 -2
Nut, 8-32 4 X -7 2 -^ X -7 2 -4
Receptacle - (1)238581 (2)238581
Box, relay 1 272820 272820
Plate, cover 1 273822 -
Cover, silkscreen 1 272824 272823
Adapter, tab - (3)287571 (6)287571
Resistor - (1) 292915 (2)292915
Relay (1)292916 (2)292916

Nut, 1/4-20 elastic stop (4) X -1 01-8 (6) X -101-8
Screw, 5/16-18 x 3/4 2 X -125-3 X -125-3
Washer, 5/16 split lock 2 X -21-1 X -21-1
Washer, 9/32 x 5/8 x 1/16 plain - (4) X -25-40 (6 )X -2 5 ^ 0
Screw, 1 /4-20x3/4 2 X ^ 6 5 -1 6 X-^65-16
Screw, 1/4-20 x 5/8 - (2) X -73-14 (4) X -73-14
Nut, 5/16-18 2 X -8 2 -2 X -8 2 -2
Warmer, battery (1)255649 (2)255649
Heater, battery (1) 258780 (2)258780
Bracket, box 1 275451 275451
Bolt, angle 2 286316 -
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Surface Water Interim Action Enhancement 
Former Powerex, Inc. Facility 

Auburn, New York 
Monthly Oyeration and Maintenance L os Sheet

Aeration System Oyerational Data

Aeration Blower Discharge Pressure 
Aeration Blower Discharge Damper Position 
Discharge Air Flow 
Discharge Air Temperature 
Building Cooling Thermostat Setting 
Duct Heater Thermostat Setting 
Elapsed Time Meter

Aeration System Inspection and Maintenance

Jnches of water

_cubic feet per minute
_°F
_°F
_°F
_hours
time of reading

T r"'. Yes/No Comments/Maintenance Performed
Incoming electrical service, including 
power lines, power poles, isolation switch, 
and pole-mounted transformers in good 
condition
Electrical enclosure locked and in good 
condition
Service entrance circuit breaker and fused 
disconnect switch at electrical enclosure 
functioning properly
Equipment enclosure and security fence 
locked and in good condition
Blower motor started/disconnect switch 
and blower functioning properly
Aerators and piping in good condition
Catch basin CB-16 cover and vent stack in 
good condition
20 amp fused disconnect switch and 15 
KVA transformer at equipment enclosure 
functioning properly
Load center LP-1 at equipment enclosure 
functioning properly
Duct heater functioning properly
Aeration blower low pressure switch and 
warning light operational
0-50” WC pressure gauge functioning 
properly
Equipment enclosure interior lights 
operational
Equipment enclosure exterior motion 
detector spot light operational
Catch basin CB-16 area flood light 
operational
Equipment enclosure exhaust fan 
operational
GFI receptacles functioning properly
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Surface Water Interim Action Enhancement 
Former Powerex, Inc. Facility 

Auburn, New York 
Monthly Operation and Maintenance L os Sheet

Auxiliary Electrical Generator Overatins Data

Hour Meter

Water Temperature 
Oil Pressure
Battery Charging Voltmeter 
Fuel Gauge 
Generator Output

hours
time of reading
op

_psi
___________ v̂olts
’/S '/4 % '/2 ¥8 ’/4 7s full
___________ ÂC hertz
  AC amps

AC volts

Auxiliary Electrical Generator Inspection and Maintenance

Circle One Comments/Maintenance Performed
Mode of Operations Switch Auto/Off/Manual
Low Oil Pressure Alarm Light On/Off
Inner Tank Fuel Leak Alarm Light On/Off
High Engine Water Temp. Alarm Light On/Off
Engine Overcrank Alarm Light On/Off
Engine Overspeed Alarm Light On/Off
Auxilary Fault Alarm Light

•  Steady Light Means Low 
Coolant Level

• Flashing Light Means No 
AC Output

On/Off/Flashing

Diesel Fuel Tank Level Checked and 
Sufficient to Provide 100 Hrs. of 
Operation

Yes/No

Diesel Engine Oil and Engine Coolant 
Levels Checked and at Appropriate 
Levels

Yes/No

Battery Charge, Battery Heater and 
Engine Block Heater Plugged in and 
Functioning Properly

Yes/No

Generator Housing Inspected and in 
Good Condition

Yes/No

Generator Tested for a Minimum of 15 
Minutes Under Load and Performed 
Satisfactory

Yes/No

I
I
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Surface Water Interim Action Enhancement 
Former Powerex, Inc. Facility 

Auburn, New York 
Monthly Operation and Maintenance Los Sheet

Aeration System Spare Parts Inventory

Spare I’art
Oii.iiititv
Re(|uire(l

Quail tiU 
On llaiiii Comments

Blower Assembly 1
Aerator Tray Sections 4
Duct Heater 1
Light Bulbs, High Pressure Alarm 1

Aeration System Preventative Maintenance (PM) Activities

Component
PM

A cli\it\ Required Frc(|iieiic> Comments
Aerator Remove and clean the 

aerator tray sections
As required due to 
low air flow (less 
than 350 cfm) or high 
differential pressure 
(greater than 21 
inches of water) or at 
a minimum, annually

Blower Air Intake Screen Clean screen Quarterly 
(January, April, July, 

October)
Magnehelic Differential 
Pressure Gauge

Vent both sides of 
gauge to atmosphere 
and rezero

Annually
(July)

Auxiliary Electrical Generator PM Activities

i  ̂D4 f
Component

PM
A cti\il\ Required Freiiiiency ( omiiu-iits

Electrical Generator Contracted multi-point 
inspection

Annually (February)

Contracted multi-point 
maintenance including 
oil/oil filter change 
and fuel filter change

Annually (August)

Diesel Fuel Add fuel as needed to 
maintain full fuel level

As required

Diesel Fuel Operate generator for 
24 to 30 hours and 
refuel to full fuel level

Annually
(November)

Date:

Inspector: print

sign

10/07/02
V:\GE Powerex\Misc Documents\Final\l04921838.doc

Page 3 of 3



B B E
BLASLAND, BOUCK & LEE, INC. engineers & scientists


