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1.6 Introduction

Tyree Environmental Corp. (Tyree) was retained to install an Air Sparge (AS) and Soil Vapor Extraction
(SVE) system at 88 Ingraham Street, Brooklyn, New York hereafter referred to as the Site. The work
was conducted on the behalf of Mr. William Eisen the former owner of the subject property, The
remedial system was installed in order to address residual subsurface soil and groundwater
contamination,

2.0 Project Background

The following subsections detail the site description, history and environmental setting. This
information is based upon previous reports, research, interviews and investigations.

2.1 Subject Site

The Site is located in Brooklyn, Kings County, New York, identified as Section 10, Block 19, Lot 2998.
The Site measures approximately 0.2 acres. The Site is improved with a two (2) story commercial
warchouse building which occupies nearly the entire property. The Site is depicted on Figure 1 -~ Aecrial
Photograph contained in Appendix A.

2.2 Site History

Site Assessments and Voluntary Cleanup activities for the property have been conducted since
December 1996. Dvirka and Bartilucei Consulting Engineers (D&B) Woodbury, New York and Miller
Environmental Group Inc. (MEG) Calverton, New York were previously involved in site assessment and
remediation activities.

In December 1996, an assessment entitled “Voluntary Cleanup Site Assessment and Supplemental Site
Assessment Report” was prepared by D&B. During that reporting period, one (1) air, five (5) soil, and
four (4) groundwater samples were collected. The samples were analyzed for VOCs via Method 91-1,
SVOCs via Method 91-2 and TAL metals. The analytical data revealed elevated concentrations of
volatile organic compounds (VOCs) in both the subsurface soil and groundwater.

On request by NYSDOH, an Exposure Assessment was prepared by D&B in March 1997, It was found
that the closest residential building was located approximately 150 feet south-southwest of the property.
The closest dewatering activities relevant to exposure were 500 to 2,000 feet from the Site.

In September 1998, a Voluntary Cleanup Agreement was executed by NYSDEC with 88 Ingraham
Realty Corp. as former Site Owner, and Popular Hand Laundry and Cleaners of Richmond Hill, Inc. as
former Site Operator, A Remedial Work Plan was approved. In May 2001 a Remedial Design Plan was
prepared by D&B and submitted to the NYSDEC.

On August 27, 2001, Miller Environmental Group (MEG) collected groundwater samples via
Geoprobe® along the front of the building, traversing west to east. Groundwater sample results revealed
elevated concentrations of VOCs.



By October 2001, a Soil Vapor Extraction (SVE) and Air Sparging (AS) system had been installed by
MEG. The AS/SVE system was maintained by MEG until October 21, 2004. During this time SVE
system effluent air samples were collected and the results reported to the NYSDOH. MEG also removed
a 3000-gallon heating oil tank on January 17, 2002.

A Work Plan for a soil gas survey was proposed by MEG on July 2, 2004 and submitted to NYSDOH.
Using direct push technology, soil gas samples were collected at four (4) locations from 0 to 8 feet
below grade in October 2004. The soil gas survey points were finished with flush mounted bolt down
manholes. The analytical data revealed the presence of VOCs.

In 2005, Tyree was retained by 88 Ingraham Realty Corp. (former Site Owner under the terms of the
VCA), to assume responsibility for environmental testing and design of remedial measures to resolve the
issues related to subsurface contamination. On March 23, 2006 a meeting was held at the New York
State Department of Environmental Conservation (NYSDEC) office in Long Island City, with Jane H.
O’Connell (NYSDEC), Bryan Wong (NYSDEC), Roland Fisher (Tyree) and Hesna Aksehirli (Tyree).
Stephanie Selmer (New York State Department of Health - NYSDOH) joined the meeting via
conference call. The meeting addressed the shortcomings of the remedial system installed by former
consultants. Subsequent remediation work by Tyree is the direct result of that meeting.

2.3 Envirenmental Setting

The Site is approximately 50 feet above mean sea level. The regional topography in the area of the Site
is flat. In general the geology at the site consists of primarily sand interbedded with lenses of silt, clay
and gravel. The principal aquifers underlying the Site are the upper glacial deposits and Magothy
formation. Groundwater is present at approximately fifteen (15) feet below grade.

3.0 Project Objectives

The specific objectives of the project are to mitigate subsurface soil and groundwater contamination in
the vicinity of the Site through the implementation of air sparging and soil vapor extraction.

4.0 Summary of Pre-Design Activities

The following sections provide a brief summary of the methodology and results for the pre-design
investigatory testing activities conducted at the Site.

4.1 Pre-Design Investigation Activities

Tyree visited the site on June I, 2005. During the site visit, the existing remediation system was
inspected, air concentrations were measured with a photoionization detector (PID) from points SG-1
through SG-4 (soil gas points installed previously by MEG). Groundwater samples were collected from
the wells located in the front of the building. During the Tyree site visit, the remediation system was
operating. The AS system pressure gauge showed 8 psi; however, the SVE system vacuum gauge was
not functioning. PID indicated no measurable volatile organic compounds (VOCs) at any of the air
monitoring points.



Tyree conducted a comprehensive subsurface investigation on December 14 and 15, 2005, Six (6)
sampling points were installed and eighteen (18) soil samples and six (6) water samples were collected.
Three I-inch diameter permanent monitoring wells were nstalled inside the building: wells G1 and G3
which were installed to a depth of 30 feet (5 feet riser-25 feet screen) below grade, and well G2 which
was installed to a depth of 40 feet (5 feet riser-35 feet screen). Due to height restrictions inside the
building a small vehicle mounted Geoprobe® was used to collect samples beneath the floor. As seen
from the results, the soil samples from 0-4 feet below grade exceeded NYSDEC’s Soil Guidance Values
at G1 and B4. Contaminant levels of compounds in the soil in the remaining sixteen (16} soil samples
were either not detected in the samples or at levels below the NYSDEC Soil Guidance Values.
Laboratory analysis revealed that all soil samples obtained below the depth of 4 feet met the NYSDEC
Soil Guidance Values. Groundwater samples exceeded NYSDEC Groundwater Standards at the three (3)
sampling locations.

Tyree prepared an Air Quality Investigation Report in August 2006. The soil vapor extraction/air
sparging (SVE/AS) Pilot Test Work Plan was submitted for review in June 2007 and revised in July
2007. The Final AS/SVE System Design report, which included the Operation, Monitoring and
Maintenance (OM & M) was submitted in September 2008 and approved in April 2009, The AS/SVE
system installation was completed in October 2009. The AS/SVE was initially started in May 2010.

4.2 Results, Conclusions and Recommendations

The above noted reports were previously submitted to and reviewed by the NYSDEC as such the details
are not presented herein. Based upon the pilot test data it was determined that the effective Radius of
Influence (ROI) for the sparge wells was approximately nineteen (19} feet. The effective ROI for the
SVE wells was determined to be thirty—eight (38) feet. The data obtained during the pilot tests was
utilized for equipment selection, well design and overall remedial strategy.

5.0 Remedial System Design

The following sections describe the specific components of the remedial AS/SVE system that was
installed at the site. The remedial system design report was approved in April 2009.

5.1 Groundwater Monitoring Wells

A series of groundwater monitoring wells were installed throughout the Site as well as offsite. A total of
two (2) nested wells designated as NW-1 and NW-2 were installed. Nested well NW-1 consists of four
(4) individual wells designated as NW-1 (20 ft.), NW-1 (30 ft.), NW-1 (40 ft.) and NW-1 (50 {t.). The
wells are constructed with schedule 40 PVC casing and 0.020-inch slotted screen, NW-1 (20 ft.) 1s
constructed with 0.75-inch diameter PVC, wells NW-1 (30 ft.), NW-1 (40 ft.) and NW-1 (50 ft.) are
constructed with 0.50-inch PVC. Nested well NW-2 consists of five {5) separate wells designated as
NW-1 (10 ft.), NW-1 (20 ft.), NW-1 (30 ft.), NW-1 (40 ft) and NW-1 (50 ft.). The wells are
constructed with 1-inch diameter schedule 40 PVC casing and 0.202-inch slotted screen. Well MW-2 is
constructed of 2-inch diameter schedule 40 PVC casing and 0.020-inch slotted screen and is completed
to a depth of twenty-five (25) feet below grade. Well MW-3 is constructed of 0.75-inch diameter
schedule 40 PVC casing and 0.020-inch slotted screen and is completed to a depth of twenty (20) feet
below grade. Well MW-4 is constructed of 2-inch diameter schedule 40 PVC casing and 0.020-inch
slotted screen and is completed to a depth of thirty-three (33} feet below grade. Wells MW-5, MW-6
and G-2 are constructed of 1-inch diameter schedule 40 PVC casing and 0.020-inch slotted screen.
MW-5 and MW-6 are completed at thirty (30) feet and G-2 at thirty-six (36) feet below grade.
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5.2 Soil Vapor Extraction (SVE)} Wells

A total of two (2) SVE wells designated as SV-5 and SV-6 were installed. The wells are constructed
with five (5) feet of 2-inch diameter schedule 40 PVC casing and fifteen (15) feet of 0.020-inch screen.

53 Air Sparge (AS) Wells

A total of two (2) AS wells designated as AS-3 and AS-4 were installed. The wells are constructed with
thirty-three (33) feet of 2-inch diameter schedule 40 PVC casing and two (2) feet of 0.020-inch screen.

54 Vapor Point Wells

A total of three (3) vapor point wells designated as VP-1, VP-2 and VP-3 were installed at the site. The
wells are constructed with 1-inch diameter, 0.020-inch slotted screen and are completed to a depth of
one (1) foot below grade. One vapor point well VP-4, which was previously utilized as an SVE well, is
constructed of 2-inch diameter PVC and is completed to a depth of twelve (12) feet below grade. The
monitoring well network is depicted on Figure 2 in Appendix A.

5.5  AS/SVE System Components

The AS/SVE system was built by Fliteway Technologies, Inc. for Tyree. The SVE system utilizes a 10~
hp explosion proof 230/460 3 Phase 1740 rpm motor, a Roots 47 URAI-J-DSL positive displacement
rotary lobe vacuum pump, a Fliteway “Cyclonic Action” 82-gallon knockout tank. The system is fitted
with vacuumn gauges, a mini-magnehelic and sample ports. The SVE effluent air stream is directed
through two (2) 55-gallon carbon drums prior to discharge in to the ambient air.

The AS system consists of a 5-hp explosion proof 230-460 3 Phase 1740 rpm motor and a Roots 33
URAI-j-DSL positive displacement rotary lobe vacuum pump. The system is fitted with a mini
magnehelic, pressure gauges and relief valve.

The AS/SVE system is housed in a prefabricated metal shed that measures approximately nine (9) fect
wide by five {5) feet deep and six (6) feet high. The Fliteway Operations and Maintenance Manual is
included in Appendix B.

6.0 Conclusions

Based upon preliminary data obtained during the routine site visits and sampling events it appears that
the system is operating to design criteria and is effectively removing subsurface contaminants.



7.0 DISCLAIMER

This design report was prepared for review agency use, and reasonable due diligence was exercised by
Harry Tenenbaum P .E. in conducting this compilation. The conclusions provided by Mr. Tenenbaum
are based solely on the information reported in this document. Future site information that was not
available to Mr. Tenenbaum at the time may result in a modification of the above. The directives
represented are based upon the current regulatory climate and may require revision if future regulatory
changes occur. This report has been conducted in accordance with generally accepted practices. No
other warranty, expressed or implied, is made.




Appendix A - Figures



FIGURE 1 - AERIAL PHOTOGRAPH

88 INGRAHAM STREET

BROOKLYN, NEW YORK 11237
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Appendix B - Fliteway Operations and
Maintenance Manual



2129 E. Birchwood Ave « Cudahy, WI 83110
(414) 483-5600 « 1-800-236-3580 » FAX (414) 483-1957

Q13475 Rev 7
Tyree Brothers Environmental Services, Inc,
88 Ingraham Street

¢ SVE System
Fliteway FV1082X3-R47 URAI-J-DSL rated for 130 to 182 ACFM at 12" HG pulling
thrpugh carbon with the following equipment:

- 10 HP Explosion Proof 230/460 3 Phase 1740 RPM motor
- Roots 47 URAI -J-DSL positive displacement rotary lobe vacuum pump with
Blower manufacturer’s warranty
- Fliteway “Cyclonic Action” 82 Gallon Vertical knockout tank, carbon steel
with site gauge, 6” cleanout, and bottom drain.
- 4 inlet, with vacuum gauge, and sample port.
- 4 Premuum 10 micron inline filter between tank and vacuum pump.
- Min1 Magnehelic to monztor differential pressure across filter element.
-2 14 Premium carbon steel discharge silencer with temperature gange and
Sample Port A
-2 12”7 Averaging Pitot Tube Flow Sensor with Magnehelic Gauge on Discharge
- Vacuum relief valve on inlet side of pump, field adjustable
- Dilution valve with filter
- Explosion Proof Auvtomatic Drain System
- Y2 HP Explosion Proof Pump
- Three Float Switches
- HHL
- Pump On
- Pump Off
- Inlet Check Valve, and Wye Strainer
- Discharge gate valve, check valve, sample port, and pressure gauge

- 4" Inlet Manifold with Two (2) 4” Legs with
- Two (2) 47 Gate Valves
- Two (2) Sample ports
- Two (2) Vacuoum Gauges

- Two (2) Fliteway VED-85 Vapor Phase carbon Vessel with 250 1b Vapor

phase carbon and 3" inlet and discharge installed in series with Valves and
sarnple ports

Fliteway Is the Rightway!



*  Air Sparging System
¥liteway Model FS5X3-R33 URAI -J-DSI. rated for 25 to 80 ACFM at 7 PSIG

- 5 HP Explosion Proof 230/460 3 Phase 1740 RPM motor

- Roots 33 URAI —J-DSL positive displacement rotary lobe vacuum pump with
Blower manufactuorers warranty

- 10 micron filter stubbed throogh trailer wall with rain cap

- Mini Magnahelic to monitor differential pressure across filter element

- Discharge Silencer
Bleed Valve with Filter/Silencer

- Weighted Pressure relief valve on discharge side of pump.

- High Dwyer Pressure Switch

- Discharge Check Valve

- Pressure Gange

- Passive Finned Heat Exchanger mounted outside Building

- 27 Steel Discharge Manifold with Two (2) 1” Legs with
- Two (2) 17 Gate Valves
- Two (2) Pressure (Gauges
- Two (2) Rotometers

« NEMA 4 Control Panel (240 VAC Three Phase)

- NEMA 4 Box with inner panel
- 100 Amp Fused Disconnect
- 3 KVA Power Transformer
- Circuit breakers for branch circnit protection
- Enclosure Heater
- Enclosure Vent Fan
- Starters and overload protection for:
-10HP SVE
- ¥ HP SVE Transfer Pump
-5 HP Air Sparge
- Three (3) HOA switches
-SVE
- SVE Transfer Pump
- Alr Sparge
- Tweo (2) Hour meter
- Program Timers for SVE and Air Sparge
- Run lights
- Two (2) Alarm Lights
- SVE HHL
- SVE Motor Fault
- Ome (1) Dual Intrinsically Safe Switch Repeater
- One (1) Intrinsically Safe Pump Controller
- Surge Protection
- Lightning Protection
- Control Box heater with thermostat
- GFI Receptacle
- UL Certification



e Steel Framed Sheet metal Enclosure (Approximately 9° wide by 5’ deep, by 6 high)

- Sheet metal Enclosure with hinged Access Panels

- Roof Hatch for changing out carbon

- Forklift pockets and lifting eyes

- One (1) Layer Of 1 14” Acoustical Foam Insulation on Interior Walls
- Vents

- BExplosion Proof Light with Switch

- Explosion Proof Vent Fan with Thermostat

- 1,800 Watt Explosion Proof Convection Heater with Thermostat

- Exhaust Stack with Rain Cap

- All Equipment Installed per Class 1, Div 2, Hazardous Location

- UL Inspection and Classification of Systems to meet NEC and UL Codes
for Class 1, Div 2, Hazardous Location before shipment



INTRODUCTION

This O&M manual is intended to serve as a handbook and guide for the initial start-up
operation of your remediation equiprment. A description of the process, varicus components,
start-up, and troubleshooting procedure is included.

The O&M manual contains detailed step-by-step instructions in some instances, but only a
general description in other cases. It is not possible to present all possible operating
instructions in written form. Familiarity and experience with the equipment may provide a
more desirable procedure than is outlined here.

It is imperative that this manual be read prior to start-up on equipment and that a copy
of this manual remains with the cquipment at all times.

It must be noted that no O&M manual or set of instructions can foresee all possible situations
due to the myriad combinations of operating conditions possible. The services of an on-site
technical consultant during start-up and initial operation of the remediation system is essential
to prudent and safe operation. This O&M manual is furnished for informational purposes only
and Fliteway Technologies, Inc. shall not be liable for the use of this manual or any of the
information contained, in whole or in part.

SAFETY PRECAUTIONS

* lixplosion Hazards

Hydrocarbon vapors are potentially combustible with air. Only qualified personnel should be
allowed 1o work on or around this equipment.

« Electrical Equipment
Failure to observe these notices could result in damage to equipment.

- Stop the unit if any repairs or adjustments on or around the blower are required.

~ Disconnect the blower unit from the power source, tapnk and lockout before working
on the unit, this machine may be automatically controlled and may start at any limme.

- Do not exceed the rated maximum speed shown on the namenlate.

- Do not operale unit if safety devices are not operating properly. Check periodically.
Never bypass safety devices.




UNLOADING PROCEDURE

When off loading your equipment, consider the condition of the area and the weight of your
equipment when choosing a means to off load it. If the ground is broken and uneven, a forklift
with soft tires is better able to navigate the terrain than one with hard rubber tires. If the
equipment if too heavy for a forklift, then a cherry picker of crane should be utilized. Your
rental company will be able to help you determine the proper moving equipment for your job.

EQUIPMENT INSTALLATION

All equipment should be set on a level surface with easy access on all sides. All piping and
utilities should be brought in by the least obtrusive path and kept protected to maintain a safe
WOrk environment.

The air discharge from the SVE blower is hot due to the blower compressing the air. Some of

the heat generated by this compression is transferred to the system piping. Metal piping should
be installed on the exhaust side of the SVE blower. Plastic piping can be damaged by the heat.

All electrical services should be wired according to the electrical prints supplied with the
equipment. Your electrician should make all terminations and conduit runs to the equipment
per the applicable NEC codes.

START-UP PROCEDURES

1)} Upon receipt of unit look it over carefully. Look for broken or cracked switches or
ganges. Report any damages to Fliteway Technologies, Inc., Inc. immediately.

2) Check oil level in blower. It should be at thread level at the threaded hole o lower side
of blower (consult blower manual for directions).

3) Connect power to control panel or motor (consult wiring schematic).
4) Open all vacuum inlet valves when starting or stopping unit.
5} Jog motor to make sure 1t is tarning in the proper direction (see arrow decal on blower).

If motor rotates in the wrong direction, disengage power and reverse any two of the three
incoming power leads.
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00-PF-1/4 HALF C
00-PP-2 HALF C
00-SL-CB-2
00-SL-DC31-3

04 -WP«15T1E7D4
00-FS-4YM36
GO-FM-DS-306-3
00~-GU-280RT §22
10- FBK~MAGNEHELIC
00-ST-5M4BX1256-18
00-GU-2-5020

00 -GU-8BC201L234C
00-GU-LPL-254-30
G0-GU-SEC201L254A
54-GU-T2002585
08-GU~L112CS
36-FRV-2
OU-PF-G-2X1/4 RB
00-ST-EMENX1L20-11G
90 -PF-CL~40C-AL
00-PF-G-1/8 CN
GO-BF-B-1/4X1/8-90
OU-PF-R-1/4X1/a

Fliteway

Technologies, In

**% INDENTED B.O.M. REPORT #+*

Description

FV1082X3-R47 TYREE B8 INGRAHMM

TANK, 82 GALLON 4" STANDARD
GRIPPER PLUG, 6in

SHEET METAL 11 GA 48X120v
COUPLING,
HALF COUPLING 2"
HALF COUPLING a°

2" GALV

-HALF COUPLING 1/4" BLACK

STEEL PIPE,BLACK, 4 in, SCHED a0
STEEL PIPE,BLACK, 6 in, SCHD40
ANGLE IRON, 2X2X1i/8

VAPOR PHASE CARBON VESSEL 2508
BLOWER 47URAI-J-DSL-V-EL VERTI
MOTOR 1CHE 1800 RPM EXP 3iQ
MOTORBASE 215T ADJUSTADLE
PULLEY, BK90H

BUSHING, H, 1 1/8in

PULLEY
BUSHING, H,
BELT
INLINE FILTER 2"

SHEET METAL 1BGA CRS 4BX120%
SHEET METAL 48 X 120 X 7 Gh HR
SHEET METAL 11 GA 4BX120%
PILTER ELEMENT ILFV 2,3,4, & C
HALF COUPLING a*

HALF COUPLING 1/4% BLACK

HALF COUBLING 2"

SILENCER, CB-2 LITTLE HUMMER
SILENCER 3" COMPACT DESION
WATER PUMP, GOULD 1HP 3PH EXP
SWTTCH, LIQUID LEVEL

FLOW METER, 1IN PITOT TURE, <O
MAGNEHELIC GAUGE 1.322"WC @ 20
BRACKET, MAGNEHELIC GAUGE
SHEET METAL 18GA CRS 48X120N
GRUGE, MINIHELIC, 2-5020

GAUGE 0-30 P8I PIC 2-1/2" 88 L
GAUGE ©-30" WC PRESSURE PIC
GAUGE CG-30" HG VAC

GRUGE TEMP 25 - 125 DEG WINTER
GAUGE TEMPERATURE (-250 F MARS
RELIEF VALVE 2"

REDUCER BUSHING 2 X 1/4 GALV
SHEET METAL 60 X 120 X 11 GA
COUPLER, HOSE SHANK 4% ALUMINU
NIPPLE 1/8" CLOSE

BRRE 1/4 X 1/B 30 BRASS MALE E
BARB 174 X 1/4 BARB X NPT MALE

7/Bin

Category

Code/Description

0L

05
231
0s
05
05
o5
08
0s
a5
05
031
[¢23
91
81
138
43
o1
01
138
0s
0s
s
133
05
05
05
0%
gl
o1
(¢33
01
01
01
05
0s
433
01
0l
oL
153
0x
0%
5
03
133
01
91
01

Scil Remediakbion

Fabrication
Soil Remediation
Fabrication
Fabrication
Fabrication
Fabrication
Fabrication
Fabrication
Fabricakion
Fabrication
Soil Remediation
Scil Remediation
$oil Remediation
Soil Remediation
Soil Remediation
Soil Remediation
S0il Remediavicn
S0il Remediaticn
Sopil Remediabion
Fabrication
Fabrication
Fabrication
Fabrication
Fabrication
Fabrication
Fabrication
Fabrication
8pil Remediation
Spil Remediation
Soil Remediation
Suil Remediation
Scil Remediation
Soil Remediation
Fabrication
Fabrigation
$011 Remediation
5qil Remediation
Soll Rewmediation
S0il Rewmediation
Soil Rewediatbion
80il Remediation
Pabrication
Fabrication
Fabrication
Suil Remediation
So0il Remediation
Soil Remediation

Soll Remediation

Scrap/
Yield &

100.00

100.00

100.80

180.00

100C.00

Inst.

Z Z 2% Z ZTZ T ¥ OZ L EE N EEZZoRoz ZoZ ooz R T X xR

=

ZomoE Mm% oz 2 ¥ XL EZ Y E AT ZoA

Batch Qry.

Page: 1

b3

scrap/Yield OFF

UM Usage Quy.

ca
ER

EA
ea
L)
N
N
IN
EA
ea
ea

ea

g EED

EA
ER

IN

ETE

Eh

1

1.000
120.000

3.0609
3.000
2.80¢
2.800
3.000
0.580
i.000
z.000
1.400
1.400
i.000
1.4000
1.000
1.000
1.000
1.600
)]

12 .000
F.000
7.4800
1.620
1.000
3,040
2,000
1.00¢C
i.000
L.000
3.D0g
1.000
1.000

18.000
1.480
1.0800
1.000
B.0C0
1.080
1.6C0

1.004
2.000
§.000
1.000
4.000D
8.000
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Seq

030
Q31
ek 3
033
034
035
036
017
03g
G39
G40
04z
042
g4l
CGdq
¢23.1
046
o4
048
043
050
Q51
a52
053
G54
055
056
057
058
053
460
o061
062
063
064
065
056
0s7
068
068
07
071
072
973
074
015
076
077
078
078

Stock Code

00-PF-B-1/4X1/4~90

00-VA-1/4 BV
00-PF-G-1/4 N
00-PF-G-1/4 €
00-FF-G-1/4 T
0e-CVY-1
O0-PF-3-1 CW
D0-VA-1 GATE
0G-PF-G-% T
08-PF-G-1 U
00-FF-G»1X1/4 RB
0C-PF-WYE 1
0§-P5~1D23-80

00-PF-G-1-1/2X1 RB

00-pF-G-2 N
0-PP-G-2 80
00-VA~2 GATE
00~PF-G-2 P
00-PF-G-2 T
00-PF-G-2¥X17/4 RB
) -pPF-G-2X1/2 RB
00-PF~G~2X1 RB
0Q-PF-G-3 CN
00-PF-G-3 90
00-PF-G-3 T
DO-PF-G-3 U
00-PF-G-3XZ RB
00~PF-G-3X4 N
00-PF-G-3%7 N
DO-PF-G-4X2 RB
00~ST-G-PIFPE~3
00-HO-210HFG-1
00-PF~PVC1413-010
0G-PR-PVC1436-Q10
0G-PR-PV(CA35-010
00-PF-PVC436-010
0¢-PF-PVC-1 BV
08-PF-PVCA06-020
00~ PF~PVC436-020
04-PF-PVCE57-028
0O-PF-PVC401-040
NO-PF-PVC406-040
0O -PF-BVC457-040
00-VA-18252
Go-PF-PVCS408VCY
80~ PF-PVCS40PVC2
£0-PF-PVCS40PVCY
00-8T-50TL.841/8
#0-EX-IMC3

Fliteway

Depcription

BARB 1/4 ¥ 1/4 90 BRASS MALE E
BALL VALVE 1/4n

WIPFLE, CLOSE, 1/4" GALV
COUPLER GALV 1/4v

TEE GALV. 1/4"%

CHECK VALVE 17

NIPPLE, 1" GALV CLOSE

GRTE VALVE 1%
TEE, 1" GALV
UNION, 1" GALV
REDUCER BUSHING,
WYE STRAINER 1%
PRESSURE SW DIFF, 9-857 WC,
REDUCER BUSHING GALV 1-1/2X1"
NIPPLE, GALV. 2% CL§

ELBOH, 90

GRTE VALVE 2

PLUG, 2" GRALV

TER, GALV. 2°

REDUCER BUSHING 2 X 1/4 GALV
REDUCER BUSHING GALV 2 X 1/2%
REDUCER BUSHING, 2X1, GALV
NIPPLE, GALV. 3" CLOSED
ELBOW, GALV. 3" 90

TEE, 3

UNION GALV 3"

1 X 1/4 GALV

GALV. 2*

GALV.

REDUCER BUSHING GALV. 3 X 2
NIPPLE GALV 3X4

NIPPLE 3 %X 7 EXT

REDUCER BUSHING, 4X2 GALV
PIPE, GALV. 3 .

HOSE SUCTION 1" CLEAR RIBBED
BARB 1% 90, (1*DARB X 1"BARB)

BARB 1% MALE PIPE THREAD
BRDAPTER FEMALE 1Y PVC 8CH 40 S
ADAPTER MALE 1in

BALL VALVE 1"
ELBOWS, 2" 48
ADMPTER, 2in MALE

PVC THD TU EPDM

UNION 2, S¥5 PUNA CO-RING SEAL
TEE 4™ SCH 40
ELBOW 4*° 90 DEG SOl 40

UNION 4% PVC

VALTERRA SLIDE VBLVE 4%
PIPE 1" 5CH 490

PIPE, 2% SCH 40

PIPE 4% SCHED 40

SQUARE TUBE, 1-1/2X1-1/2X1/8
CONBUIT, IMC, 3IN, {8TACK)

40-EH-B228BH10FTGAL UNISTRUT 1-5/8X1-5/B 12GA HOLE

Technologies,

INDENTED B.O.M, REPORT

Ingc

ke

Category

Code/Desgcriprion

ol
o1
¢l
01
[+31
Gl
¢l
43
oL
01
01
01
01
o1
01
91
01
01
01
o1
o1
o1
01
01
oL
oL
0L
01
[¢h Y
01
01
01
01
01
01
01
01
01
o1
o1
o1
0l
01
01
ol
0L
13
123
133
133

8oil
S0il
S0it
Soil
Soil
S0il
Soil
Soil
s0il
Soil
Soil
Soil
Soil
Soil
Seil
801l
S0il
Soil
Soil
Soil
Soil
Soil
S0il
Soil
Soil
Soil
Soil
Spil
Boil
801l
Soil
Soil
Soil
Seil
gsail
Soil
Soil
Seil
Soil
Soil
Soil
Soil
Boil
soil
Seil
Seil
Soil
Soil
Sgil
S0il

Remediation
Remediation
Remediation
Rewediatcion
Remediation
Remediation
Remediation
Remediacvicon
Renediarvion
Remediation
Remediation
Remediation
Remediation
Remediaticn
Remediation
Remediation
Remediatieon
Remediation
Remediation
Remediation
Remediation
Remediation
Remediation
Remediation
Remediation
Remediation
Remediastion
Remediation
Remediation
Remediation
Remediation
Remediation
Remediaztieon
Remediabion
Remediation
Renediation
Remediation
Remediatbion
Remediakion
Remediation
Remediatien
Remediation
Remediation
Remediation
Romediaticn
Remediation
Remediation
Remegdiation
remediabion

Remediabion

page: 2
Batch Qry. 1
scrap/Yicld OFF

Sgrap/ Lead
¥ield ¥ Inst. Time U/M Usage DLy.
N EA 11,000
W En 11.000
i aa 11.000
N ca 1.000
N ea 131.000
N Ba 1.088
N ea 6.000
N ER 1.008
N ca 1.900
N [-5Y 1.060
4 04 l1.000
N EA 1.000
N ER 1.000
i ea 1.000
N &a 10.000
N ea 1.¢000
N EA 1.000
N <} 4.000
N (-3 8.000
N ea 5.00¢0
N oa 3.000
N 23 1.000
N En 3.000
N ca 4.000Q
N ea 1i.000
N = 2.000
N ca 1.0460
N oa 1L.400
N EA 1.9460
N @3 2.000
N FT 3.008
N T 6.000
b2l ca 3,000
N ea 1.000
N e 1.000
N ea 1.008
N 3 1.000
N ea 3.000
N EA 2.000
N ca 1.000
N 23 1.000
N ea &.000
N ca 2.000
N EA 2.000
N T 6. 000
N T 1,000
N 1 25.000
N ¥ 3.000
N FT 14.000
N FT 2.000



10 -Dec-09 07:37 hre. Fliteway Technologies, Ianc. Page: 3

Waxrehouss i3 *** INDENTED B.0D.M. REPQRT v+ Batch Qty. 1
pPrem VQLI4ISRT £0 VQLI4T7SRT scrap/Yield GFF
Category scrap/ Lead
Le -l Seqg  Stock Code Description Code/Description Yield ¥ Inst. Time UM Usage Quy.
1 08C  O0-EH-BROL7 CLAMP PIPE 4" 0l Soil Remediation N 83 4.000
1 081 00-HO-300EPDM-2 HOSE SUCTION 2° ¢l Soil Remedjation N rT 24,000
1 082 Q0-PF-CL-20C-AL CQUPLER HOSE SHANK 2" AL 0% Spil Remediation N EA 12.000
1 083 00-PF-CL-CP11 CLAMP - S/B" W G§ ¢l Soil Remediation N EA 1z.000
s 08¢ 0Q0-PF-CL-SA20XZ0AL SPCOL ADARPTER 2" X 2" AL 01 Scil Remediation N EA 3.000
b 085 O00-PF-CL-CF200E-AL ADAPTER HOSE SHANK 2* AL 01 $Soil Remediation N ER 1,000

e END OF QEPORT **
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Fr~ =~ SQ13475R7 Lo SQ13475R7

s Top Assembly®

1 00z
1 002
1 003
1 004
1 005
1 0og
1 007
1 008
1 008
001
002
003
004
065
008
007
1 019
1 011
i 0lz2
013
G114

LR X2 RS

KR R N N NN

a

-

815
016
017
g1e
Qle
20
021
a2z
az23
024
a25
826
027
DZ8
023
030
031
03z
¢33
034
035
036
037
038
: 033
0490
04l

R R O T e T T o N S T T

B

Seq Stock Code

16-80Q13475R7

00-BL~RT-33URAL-J~
Q0 -EM-00518XP3E184
00-MB-1847
00-PY-AKGIH
80.PU-H1 1/8
90-PU-AKESH
00-PUG-H3/4

Q0 -BT-AX59
30-FIF-ILFV-2
00-5T-5M4BX120-18
00-ST-5M4BX120-7G
00-5T-SM48BR120~11
00-IF-81-1063
00-PF-4 HALF C
00-PF-1/4 HALF O
00-PF-2 HALF
00-5L-CB-2
00-5L-U5~1
UO-FH¥-VFCII-122EC
00-GU-2-5020
00-P5-C5-30
00-GU-SECZ8ILI 548
00-GU~T2002588
00-VA-905861016524
00-HE-106-003-4
0C-PF-B-1/4X1/4
00-PF-B-1/4X1/4-90
QG-VA-1/4 BV
o0-PF-G-1/4 CH
00-PF-G-1/4 C
00-PF-G-1/4 90
00-PF-1/4 P
00-PF-G-1/4 T
00-PF-G-1/4X2 N
00-PF-G-1 CN
00-PF-G-1 90
DO-VA-1 GATE
00-PF-G-2 N
DO-PF-G-2 90
DO-PF-G-2 P
G60-PF-G-2 T
00-PF-G-2 U
00-PF-G-2X1 RB
00-8T-G~PIPE-1
00-5T-G-PIPE-2
C0-PF-PVCEEB4-005
00-PF-PVC453-010
G0-BF-PYCA0E-020

Fliteway

LAl

Bescription

F85¥3-R33 TYREE BB INGRAHARM ST

BLOWER 33URAL-J-DSL-V«BL, VERTI
MOTOR WEG -SHP EXP 30 1800 RPM
MOTORBASE 184T ADJUSTABLE
PULLEY, H, RKS4H

BUSHING, H, 1 1/8in
PULLEY

BUSHING, H, 3/4in
BELT AXS59

INLINE FILTER 2"

SHEET METAL 1BGA CRS 48X120Q7
SHEET METAL 48 X 120 X 7 QA HR
SHEET METAL 11 GR 48X120®
FILTER ELEMENT ILFV 2, 3,4,
HALF COUPLING 4"

HALF COUPLING 1/4% BLRCK
HALF COUPLING 2"

SILENCER, CB-2 LITTLE HUMMER
SILENCER, UNIVERSAL, 1lin ABSOR
FLOW METER 5-50 SCFM 1% MALE N
GAUGE, MINIHELIC, 2-5020
PRESSURE SWITCH MERCOID,
GAUGE {-15 PSI PIC
GAUGE TEMP WINTERS 0-25¢ -20/1
1% WEIGHTED PRESS RELIEF, 154
HEAT EXCHANGER 2% IPS STEEL 2"
BARB 1/4 X 1/4 BARB X NPT MALE
BARB 1/4 X 1/4 90 BRASS MALE E
BALL VALVE 1/3"

NIPPLE, CLOSE, 1/4" GALV
COUPLER GALV 1/4¥

& C

3-30

ELBOW, GALV, 1/4" S0

PLUG 1/4

TEE GALV. i/4"

NIPPLE GALV NIPPLE 1/4 X 2%
NIPPLE, 1" GALV CLOSE
ELBOW, 1% GALV

GATE VALVE 1"
NIPPLE, GALV. 2* CLS
ELBOW, GALV. 2% 90
PLEG, 2% GALV

TEE, GALV. 2"

UNIOR, GALV. 20

REDUCER BUSHING, 2X1, GALV
PIPE, GALY. lin

PIPE, GaLv. 2"

NIPPLE CLOSE 1" PYC SCH &0

UNION 1" FPTXFPT BUNA G-RING S
ELBCOWS, 2" 98¢

Technologies,

INDENTED B.C.M. REPORT

Inc

w

Category
Code/Description

0L

01
01
01
o1
ol
01
133
ot
9L
95
as
85
g5
L5
G5
as
01
[£h]
o1
01
[1h
or
01
01
o1
01
ol
01
ol
o1
oL
03
0%
01
01
0%
41
&1
[e2%
£33
431
ol
g1
01
21
91
el
gL

Soil

Soil
Soil
S0il
Soil
Scil
Soil
Soil
Seil
Soil

Remediation

Remediatien
Remediation
rRemediation
Remediation
Remediation
Remediation
Remediation
Remediation

Remediation

Fabrication

Fabrication

Fabrication

Pabrication

Fabrication

Fabricakion

Fabrication

Soil
Soil
Soil
Soil
Soil
Soil
S0il
soil
Sail
Soil
Soil
Spil
Seil
Soil
Soil
Soil
Seil
Scil
Soil
Soil
soil
Soil

scil-

Scil
50il
Soil
Soil
B0il
Soil
Sail
Swil
Seil

Remediation
Rensdiation
Remediation
Remediation
Remediation
Renmediation
Rempdiation
Remediaticon
Remediaticn
Remediation
Remediation
Remediation
Remadiation
Remediation
rRemediaticn
Remediation
Remediatbion
Remediation
Remegiation
Remediation
Remediation
Remediation
Remediation
Remediation
Remediation
Remadiation
Remediation
Remediation
Remadiation
Remediation
Remediation
Remediation

Scrap/
Yield ¥

100.00

Inst.

5

AN A -

Z o=

T W ZEZ AR T A Zmo= o=z oz %

o

% 2 % Z 2 E X T E2 ZE R EZEEZooZ

4

A A 4

Fage: 1

Batch Qry. 1

Serap/yield OFF

u/m Usage QLy.
Eh 1,000
EA 1.008
ca 1.000
ER 1.000
BR 1.000
EA 1.000
EA 1.4000
EA 1.000
ea 9

IN 12.084
N 7.000
N 7.000
EA 1,000
eda }.000
ea 31.000
ea 72.00¢0
EA 1.000
EA 1.000
En 2.000
ER 1.000
2a 1.¢00
Bk 3.000
EA 1.000
EA 1.000
ER 1.000
EA 1.800
EA 4.000
Eh 2.000
aa 5.000
es 1,008
ea 1-004
283 Z2.000
£a 3.000
ea 1.000
aa 9.000
=1 4.000
=R 3.geo
ea 180.600
&3 §.800
ea 1.800
£a 4,000
£a 4.006
£a3 1.4000
FT 10.000
T 15.000
ea 4.000
Eh 4.0080

ea 2.000



10 -Dec-09% ©7:38 hrs.

Wa rehouse i6
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L. vl Seg. Stock Code

1 042  00-PP-PVC136-020

1 043  00-PF-PVCS40PYC2

1 041 0D-ST-SQTL.SXi/B

1 045  00-EH-B22SH1OFTGAL
1 046  00-EH-B2013

++ END OF REPORT *=

Flikteway Tec¢chnologies, In

**% [NDENTED B.0.M. REPORT

Description

ADAPTER, 2in MALE

PIPE, 2" SCH 40

SQUARE TUBE, 1-1/2X1-1/2X1/8
UNISTRUT 1-5/8X1-5/8 12GA HOLE
CLAMEP PIPE 2%

*tE

Category

Code/Description

C1L
01
01
01
o1

$oil
Soil
S0il
Soil
80il

Remediacion
Remediation
Remediation
Remediation

Remediation

Page:

Batch Quy.
Scrap/Yield Crr

Sgrap/ Lead
Yield ¥ Inst. Time U/M

FT
T

=R - S

ea

1

Usage Quy.

W N W

. 000
- 000
.oee
-0eg
.000
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Fr—— CO134%75R7 to CQi3473R7

Level

& Pop Assenhly”

001
00z
203
004
205
006
007
508
009
010
011
012
013
014
615
016
017
018
019
020
0z1
022
023
024
025
026
027
028
079
230
031
032
033
034
035
©36
037
038
039
040
o1l
042
043
Q¢4
045
) 045
. 047
1 Das

* I R e N T N e R L A L o

L e I o T L e e I R T e T s S S = T S Sy S R I R W)

Seqg Stotk Code

15-CQ13475R7

00-EB-C-SD363013
00-ER-C-HPX
00-EB-C-P3630
00-£B-C-SP3630

0% - EB-C- HHETO
DO-EC-3AE11
00-EC~EWUS1
00-EC~ARHC-30
00-EC-2A817
00~EC-PDS23100LPHE
00-EC-TR1G0R
80-EC-1C-105
00-EC-21008R
00-EC-330T2552025
00-EC-330T2552015
00-EC-330T2552Y32
00-EC-330FA11525
00-EC-300809830D10
00-EC-300518N10D10
00- EC-300832N30D10
00-EC- 3C0EFALY
00-EC-RTE-PLIACL20
00-EC-RY4$SU-AC12OV
00-EC-GPRA-SB14Y1
00-EC-CBK~KLFIR
00-EC-CBK-KLFLIW
00-EC-W22PB-FK-10
00-EC- GHOOB

06-EC- 6HEE1

00 -EC-§HZ0E
00-EC-PIMU-11
BO-EC-5X852
GG-EC-57.504. 0055
00-EC-07.311.0155
00-EC-57.504.3055
00-EC-25.523.9353
00-EC-98.300.1630
00-EC-55C30A3
00-EC-ATQR 2
0D-EC-1603404
00-EC-CC1403
DO-EC-5201-K5
00-EC-8201-K15
00-EC- 5201 -K30
00-EC-S202-K8

00 -EC-$202-K30
CO-EC-GDL-2
00-EC~57.904.6355

Fliteway

Technologies,

**% INDENTED B.O.M, REPORT *+*

Description

CONTROL PANEL TYREE 86 INGRAMA

ENCLCSURE, HOFF

RIT,HOFF, FCOT MTG, CONCEPRT
PANEL, HOFF

SWING PANEL, HOFF

KIT, HOFF, PADLOCK , CONCEPY

HOUR METER, 120V, ROUND, PRNEL M
TRANSFORMER, 240/208/120 - 24V
HEATER, ANTI-CONDENSATION, 30W
TIMER, DIEHL, 24 HR.
DISCONNECT 100A 3P PDS2-3100-L
FUSE, LOOA, 250V, RESTRICTED
SURGE SUPRESSOR, 5A, CC (KEW)
FUSE HOLDER, 240V, 100A,RESTR
MOTOR STARTER, MANUAL 1.6-2.5
MOTOR STARTER, MANUAL 10-16 AM
MOTOR STARTER, MANUAL 25-32 AM
CONTACT, FRONT MOUNTED 1 NO AN
CONTACTOR 9 AMP 110V AC I NO
CONTACTOR 18 AMP 110V AT 1 NO
CONTACTOR 32 AMP 110V AC 1 NO
CONTACT, AUXILLIARY FRONT MOUN
TIMER

RELAY IDEC 4P CUBE

RELAY SOCKET, 14-PIN,C3
SWITCH,ARB, PILOTLITE, RED, 22M
PITOT, 120V, LED, WHITE

LIGHT -10/01 NON-ILL PUSH FLSH
SPR RET 3 POB. SW.  ALLSKIT
120V LITE MOD 1POS ALLSKIT
N.O. CONT 3P0S SW ALLGKIT
PHASE MONITOR

TIMER, DAYTON, 8 PIN SQCKET
TERMINALS, STANDARD GRAY

END BARRIER, WIELAND GRAY
TERMINAL BLOCKS DIN RAIL GROUN
WIELAND END HARRIER, PLASTIC +
DIN RAIL 35X7.5, SLOT 6' LENGT
FUSE MOD, 3P, 30A/0C, GOULD RE
FUSE, 2AME, FERRRZ SEAWMUT
DISTRIBUTION BLOCK,200 AMP, 3P
DISTRIBUTION BEOCK COVER MARAT
CIRCUIT BREAKER,5 AMP,SUPP,ABB
CIRCUILT BREAKER 1%A 1P
CIRCUIT BREAKER 30 AMP iP

2P, 8AMP CIR BRKR

CIRCUIT BREAKER 30 AMP 29
FUSE, G/8. 2 RMP

FUSEROLDER 1P GLASS ABB

Category

Code/Description

03

03
03
03
03
g3
03
03
Q3
03
03
03
g3
a3
03
a3
93
02
03
03
03
03
G3
G3
o3
a3
03
03
Q3
03
03
03
03
02
03
03
03
03
a3
03
03
03
a3
03
03
03
03
03
03

Electrical

Blecectrical
Electrical
Electrical
Electrical
Electrical
Electrical
Electyical
Blectrical
Blectrical
Electrical
Electrical
Electrical
Electrical
Blectrical
Electrical
Blectrical
Electrical
Electrical
Electrical
Blectrical
Electrical
Electrical
Electrical
Electrical
Electrical
Electrical
Eiectrical
Eilectrical
Electrical
Electrical
Elcgtrical
Electrical
Electrical
Electrical
Electrical
Electrical
Electrical
Electrical
Electrical
Electrical
Electrical
Elecctrical
Eloctbrical
Electrical
Electrical
Electrical
Electrical
Electrical

Inc

sScrap/
Yield %

i00.00

Inst.

W% Z =2 7 ¥y 2 o2 %oz 2 B 2% Z 2 2 Z%E oz Zo®Z T OXZLYXNERZZ XA B ZEEE=Zo2monowTanonR

Paga; 1

Batch Qty. 1

Scrap/Yield OFF

u/M Usage Qty.

EA 1.G00
a3 1.900
EA 1.000
ER 1.060
oA 1.000
aa 1.000
En 1.000
aa 1.000
EA 2.¢00
En 1.000
En 3.000
Ea 1.000
€& 1.000
Eh 2.000
EA 1.000
EA 1.000
EA 5.000
ER 3.000
Ea 1.00¢0
EA 1.000
EA Z.000
ea 2.000
ea 7.000
EA 7.000
cia 5.000
e 1.400
EA 2.000
[+ 3.000
ei 3.0060
ea §5.000
ca 1.060
ea 3.000
ea T5.400
BA 2.000
ea 4.000
EA 10.000
eca 3.400
A 1.800
B 3.000
ea 1.000
ER 1.000
ca 1.900
En 2,000
Eh 1.000
ea 1.¢00
EA 1.000
£a 3.000

ca 1.000



1p-Dec-09 07:38 hrs,

Harehouse 15
Frem CQLISTERT to CQLI4TSRY

Yo vl Seq Stock Code

1 049 O0-EC-AG2403C

1 050 O0-EC-ISR-24V-1G0K
1 051 O0-EC-ISL-24V-100K
1 052 00-ED-GUO3KIKFLIACD

*x DND OF REPORT »*

Fliteway Technoleoegiesn,

*rr  INDENTED B.Q.M. REPDRT **+

Peseription

LIGHTNING ARRESTOR

RELAY, 2-CH, 24V, 100K
RELAY LATCHING, 24V, 100K
TRANSFORMER 3KVA

Category
Caode/Deagription

03 Electrical
03 Electrical
63 Electrical

03 Electrical

Ing

Page: 2

Batch Quy. 1
Scrap/Yield OFF

Scrap/ Lead
¥ield ¥ Inst, ‘Time U/M Usage Qby.

N EA 1.000
N EA 3.000
N A 1.000
i EA 1.000



10--Dec-0%

warehouse is
Fy—m ENQ1347SR7

Te:vil Seq

¥ Top Asgembly*

b o0l
i 002
3 003
3 C04
1 005
1 006
1 Qo7
2 11133
Q02
003
003
QoS
008
009
030
L1333
0x2
013

dehok bk

NMONoN

(%]

I i R

014
= 015
gl6
o417
[R:)
g1i9
020
021
022
o021
oR4
025
G246
az27
028
a29
030
031

032
033
a3s
G3s
ex7
037
G38
ek )]

L L L T T T e e O T R e S

i
AND OF REPORT

07:40 hrs.

Lo ENQI347GR7

Stock Cods

38-ENQ13475RY

00-5T-C7X12.25
00-ST-SOTL.5X1/8
00-5T-SME0X120-16
00-5T-60X120X3/16
00-5T-RT4X2X. 25
00~ IN-FLTO000S
01-K-VENTFAN-HED
GO-EM-M6002A
G0-EH-4C348
C0-EH-94-0034
00-EH- 10742
00-5§T-5M48X120-11
00-EX-1752K73
00-EC-AG2403C
00-EX-KILLFXS-41C
00-EX-VUXGG1100PX
00 -EF-WH-1

00 -EF-HH-2

U -EF-UNF-1

00 -EF-0LB-1M
O0-BF-QLB-2M
80-EF-OT-1M
0O-EF-Y- 1M
00-EX-LBY-75
00-EF-ENY-1M

0 -EF - ENY-2M

00 -EX-TMC-1/2
00-ER-B225H1 0FTGAL
00+FH-B52SH10FTGAL
p0-EF-1/2-UA

0o~ EH-ANAUAGRY - 34
Go-EF-K0501
O0-EF-KD5041
DO-EF-K05091
CO-EF-K0751
00-EF-K075%1
GU-EX-CPP25020501
BO-BX-CPP25020701
QU~BF~3/4%1/2 RB
00-EX-OZGRB3IZZS
¢0-EH-82008
00-BH-3IMUIE

00 «EH-3MU97
GO-PF-1/2 P

LT3

Fiiteway

hu

Description

98 ENCLOSURE TYREE B8 INGRARHA

CHANNEL, 7% X 12.25

SQUARE TUBE, 1-1/2¥1-1/2X1/8
SHEET METAL 60X120 16GA CRS
DIAMOND PLATE 60 X 120 X 3/16"
STEEL,RECT TUBING, 4X2X1/4
FOMM 3"X24"x96" (2" PEAX, 1" B8
VENT FAN HAZARDOUS 1/4 Hp 310 1
MOTOR, HALDOR, 1/4 HP 30 EXP 1
FAN BLADE 12"

WIRE GUARD FOR EN122 PROPELLER
SHUTTER, WALL 12% GALV, QPENS/
SHEET METRL 11 (3a 48X120¢
HEATER HEID 240 VAC 1800 WATTS
LIGHTNING ARRESTOR

SWITCH, TUMBLER 1/2% 1p2
LIGHT FIXTURE, KILLARK CL5.1 D
HUB, 1/2" WEATHERPRQQOF CONDUIT
HUB, 3/4% WENTHERPROOF CONDUIT
UNION, 1/2% MALE

CONDUIT LB 1/2"% MALLEABLE
CONBUIT LB 3/4% MALLEABLE

1/2% LB TV MALLEABLE

ELBOW, CAP 1/2% LBY

ELBOW, 023G, N7 CAPPED 3/4"
FITTING, 1/2% SEALING

FITPLING, 3/4Y SEALING

CONDUTLT IMC 1/27

UNISTRUT 1-5/BX1-5/8 12GA HOLE
STRUT 3/4" W/ SLOTS

CONDUIT, FLEX 1/2¢

CONDUIT, FLEX 3/4"

FITLING, 1/2" STRAIGHT LIQUIDT
FITTING, 1/2" 4% LIQUIDTITE
PITLEING, 1/2 50 LIQUIDTITE
PLTIING, 374" STRAIGHT LIQUIDT
FITTING, 3/4 90 LIQUIDTITE

COND 1/2" CLOSE WIPPLE

COND 3/4% CLOSE NIPPLE
REDUCER BUSHIKG 3/4" X 1/2°
REDUCER BUSHING, 1"X3/4% (ELEC
CLAMP PIPE 1/2"

THERMOSTNT, HERTER, (280 VOLT IS
THERMOSTAT, EXHAUST FAN 30
PLUG, 1/2 NPT

INDENTED B.O.M. REPORT

(R 2

Category

Code/Degcriprion

05

05
a5
Qs
03
05
031
01
01
oL
01
15
01
(133
01
[ths
03
03
01
01
01
o1
01
01
01
01
01
o1
o1
01
01
01
01
01
138
01
V313
1313
01
Gl
153
01
(1
0
0x

Fabrication

Fabricatien

Fabrication

Fabrication

Fabricatien

Fabrication

$oil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
50l
Scil
Seil
Soil
501l
Scil
Soil
Soil
Soii
Soil
Soil
Soil
Soil
Spil
Soil
Soil
Soil
Soil
Soil
Soit
Soil
Seil
Swil
Spil
Seil
Soil
Soil
Soil
Saoil

Remediation
Remediation
Remadiatien
Remediation
Remediation
Remediation
Remediation
Remediation
Remediation
Remediation
Remediation
Remediation
Remediation
Remediation
Remediation
Remediation
Remediation
Remediation
Remediation
Remediation
Remediation
remediation
Remediation
Remediation
Remediation
Remediation
Remegdiation
Remediation
Remediacion
Remediation
Remediation
Remadiation
Remadiabion
Remediation
RrRemediation
Remediation
Remedlation
Remcdiation

Remediation

Technologies, In

Scrap/
Yield %

106.00

100.00

Ingh.

Z o= % =2 Z

=

o oo % 2T OOV O®R ¥ OZEZTZTOWNOZ 2OV OZELTZT RN DN RNZTRET AR

Page: 1

Batch Qry. 1

Leagd
Time

Scrap/vield org

usM Usage QLY.
Fr 28,000
F? BC.ODO
IN 261,000
IN 120.0600
FT 20,50
EA 14 -0480
En 1

ca 1.060
En 1.008
ea 1.000
ea 1.000
IN 22.000
ER 1.000
EA 1.008
EA 1.000
EA 1.000
Eh 6. 000
BA 1.000
EA 4.000
EA 5.000
Eh 1.0600
EA 1.000
ER 5,000
EA 1.060
EA 5.000
EA 1.000
FT 45.000
FT 3,000
by 7.000
FT 30.000
FT 3.000
EA 8.000
Eh 14,4000
ER 14,000
EN 1.0046
Eh 1.000
ER 20,000
EA 3.000
EA 2,000
ERn 1.000
ea 8.000
EA 1.000
En 1.000
e 7.000
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File : E225974

ENCLOSED INDUSTRIAL CONTROL PANEL

Short circuit current _ 10_kA rms symmetrical,
230 V maximum

Fliteway Technologies, Inc.
2129 E. Birchwood Ave, - Cudahy, WI 53110

240 Volts ~ 3 Phase 3 Wire Power - 60 Hz
Full Load Amps : 84 amps
Largest Motor : 10 Hp
Drawing No : CPQ13475R771095983
Enclosure : NEMA TYPE 4

il

ENCLOSED INDUSTRIAL CONTROL PANEL ©

RELATING TO HAZARDOUS LOCATIONS
WITH INTRINSICALLY SAFE CIRCUIT EXTENSIONS
" No.BG-900258

o




€ V/N V/N a1 W dSVHJ

V/N V/N V/N V/N - A5VLI0A

V/N V/N voXd V/N 1134

V/N V/N 8/.d 8/¢TH FIAL ONIHSOE

V/N V/N HosXd Ho6dd 371S AFTINd

V/N v/N V/N 1612 ANVIL

0%FE v/N v/N 0081 W

1 V/N V/N o1 dH

64LLTIXE V/N $££066806 £5Z8E8Y90F 60NILIED ON 'TVTHAS

$LHLIST T-AJTI 18-15a-F-IvaN 4¥ 1GTZAEIXSI0T0 13A0ONW

a1noo AVMILITI SLOOY SIM HAUNILIVINNVIA
VOLOW dNNJ HAASN VUL WHLHA LAINI AIMO' 14 HOLOW |

NOLLIGINOD INIOJ 138

® MVIQ JAV YOLOW

WdE MO8 VLDV

Vivd LSHL

TIIM g HSVHI € ZH 09 S110A 072 YIMOJ F1IS

ONITIN OH .21 ® WADY 281 OL 0£1| NOLLIANOD INIOd 138

186G60LF¥G606, MAFWNN TVIES LINN

LPU-SXZ80TA] WAENAN THAOW LINN

LITIIS WYHYAONI 88 BNVYN 901

SOdd FMIAL AFWOLSND

DISLFETD IR0 AVMIALITL

800¢/0L/ch

LHEHS VIVA ANV NI LS3L WILSAS HAS

ONI‘SAID0TONHIEL AVMALIT




800Z2/0L1Z1

v/N V/N @ 3SVHJ
v/N V/N V/N IDVITIOA
V/N 65XV V/N g
V/N 7/€H 8/1-1H 2dAL ONIHSNA
Y/IN HE9AY HEDY HZIS AFT1Nd
V/N V/N 1581 FINVAL
V/N /N 0081 Wdd
¥/N V/N - dH
V/N £8£066806 €8ZETOR00T 60T VINGT ON TVI¥ES
T-AATI 19-1SC-[-TVINEE I¥8THEAXRIS00 TAAOW
AVMILITL SILOOY JISSTAC OIM YTINIDVANNYIN
YALTI LAINI TIAMOTE YOLOW ¥aM014
NOILIAONOD INIOJ 135}
® MYVHA JWV YOLOW|
Viva 1S4L
TAIM ¥ HSVH £ ZH 09 SI10A 05F WIMOJ H1IS
915d £ ® WDV 08 OL 6Z| NOILIANOD LNJOJ 13S
£EN-EXSSH|  WAAWNN TVIYHES LINND
SEN-EXSS]  WHEWAN TAAOW LINN
LAMLIS WVHVIONI 88 FNYN 90(
‘SOdd SHNAL YANOLSND
LAGFETD 1DAf0O¥Md AVMALITA
JAAHS VIVA ANV N LSEL ADUvdS
"ONI‘SHIDOTONHOAL AVMIELITA

s




21298 East Birchwood Ave. Cudahy, W1 53110

(414) 483-5600 1-800-236-3580 FAX (414) 483-1957
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Company: Fliteway Technologies, Inc.

Address: 2129 East Birchwood Ave., Cudahy, WI 531109
414-428-5600 / 414-483-1957
Contact: William E, Piehl
Dated : 07/28/2009
Customer: Tyree Brothers
Project: 013475 SVE Blower at 130 ACFM
ROCTS BLOWER PERFORMANCE SUMMARY : Program Version 1.4 Release Date 31/03/2004
AMBTIENT CONDITIONS:
Gas AIR
Relative Humidity 36%
Molecular Weight 28.81
k-Value 1.388
Specific Gravity .994
Ambient Temperature 68 deg ¥
Ambient Pressure 14.65 P8IA
Elevation : 100 feet

STANDARD CONDITIONS:

Pressure 14.7 PBIA
Temperature 68 deg ¥
Relative Humidity 36 %

INPUT CONDITIONS:
Actual Volume 131 ICEM +/-10 %
Standard Volume 74 SCFM
Mass/Weight Flow 6 #/min  +/-10 %
System Inlet Pressure 12 in Hg Vac
Inlet Pressure Loss 0.5 PSI
Blower Inlet Pressure B.28 PSIA
System Discharge Pressure 14.65 PSIA
Discharge Pressure LoOss 0.3 PSI
Blower Discharge Pressure 14,95 PSIA
Inlet Temperature 68 deg F

SELECTED UNET DETAIL:
Model 47 URAI~J-DEL
Speed 1511 RPM  42%
Blower Differential Pressure 6.687 PSY  91%
Power at Blower Shaft 7.0 BHP +/- 4%
Temperature Rise 201 deg F 89%
Pischarge Temperature 2869 deg F
Discharge Volume 160 ACFM
Relief Valve Setting NO RELIEF VALVE SPECIFIED
Power at the relief wvalve Setting NQ RELIEF VALVE SPECIFIED

Temp. Rise at the Relief Valwve Setting NO RELIEF VALVE SPECIFIED
Discharge Temp At Relief Valve Setting NO RELIEF VALVE SPECIFIED

Gear Tip Speed 1584 FP
V-Belt: Est. B10 Brg Life: 316867 hours
Coupling: Est. B10 Brg Life: 316867 hours
Est. Free Field Hoise @ 1 m. 78.58 dBa
CFR 0.1585

Weight 141 ibs,
Shaft Dia. 0.875 in,
Min. Sheave Dia. 5 in.

Inlet/Disch Conn. 3T



47 URAI-DSL: Variable Speed Performance
Diesses ROOTS .
220

200

180
N

[ 160

moes — 22 ey

s 140

Lz

18 120

14 o
g 12 / Diive Type:

8

53
450

100

o = 350

- 300

] | 250

| 200

=l 150

. - : N - - -4 100
1000 1506 200 2500 3000 3500 4000

BLOWER SPEED (RPM)

xmcy—

INLET CONDETIONS: RIB
BE = 36.00%, MW = 28.81, X = 1.3%5, Tin = 68 deg F
DESIGN: Spead = 1511 3PY
System Inlet ¥ = 12 in Hy Vac, Inlet P Loss = 0.% PSI
System Digch ¥ = 1465 PSIR, Disch P Logss = 0.3 PSI

CUSTOMER: Tyree Brothers
PROJECT:  G13475 SVE Blower at 130 ACFM

Entel a new Speed

Yol st press the Print
Sereen keyhoard bulton
betore the Prnt Cuave Button.



ESTIMATED NOISE LEVEL
TYPICAL BLOWER PACKAGE WITH PREMIUM GRADE SILENCERS

Customer:  [TyeeBiothers o
Unit: [47umRANNDSL e
Blower RPN: ' Cctave Sound Pressure
5 Band Level {dB)
Delta-F (PSI): 375 EAE
3 63.0 64.5

125 715

250 75.5

500 78.5

1000 74.5

2000 71.5

4000 B7.5

8000 84.5

16000 495

NOTE: 1) Above are average "Free Field" sound level estimates at 1 meter from a single operating unit.
2) Bue to environmental influences beyond ROOTS' control, these levels cannct be
guaranieed on jobsile,
3) Premium Grade Silencers are assumed.



Company: Fliteway Technologies, Inc.

Address: 2129 East Birchwood Ave., Cudahy, WI 53110%
414~-428-5600 / 414-483-1357
Contact: William E, Diehl
Dated 07/28/2009
Custoner: Tyree Brothers
Project: 013475 SVE Blower at 1BZ2 ACKFM
ROOTS BLOWER PERFORMANCE SUMMARY : Program Version 1.4 Release Date 31/03/2004

AMBIENT CONDITIONS:

Gas ATR

Relative Humidity 36%

Molecular Weight 28.81

k-Value 1.395

Specific Gravity -.994

Arbient Temperature 68 deg F
Ambient Pressure 14.65 PSTA
Flevation 100 feet

STANDARD CONDITIONS:

Pressurs 14.7 PSIA
Temperature 68 deg F
Relative Humidity 36 %

INPUT CONDITIONS:
Actual Volume i83 ICFM  +/-7 %
Standard Volume 103 SCEM
Mass/Weight Flow 8 #/min +/-7 %
System Inlet Pressure 12 in Hg Vaco
Inlet Pressure Loss 0.5 BSI
Blower Inlet Pressure 8.28 PSIA
System Discharge Pressure 14.653 PSIA
Discharge Pressure Loss g.3 PST
Blower Discharge Pressure 14.85 PSIA
Inlet Temperature 68 deg F

SELECTED UNIT DETAIL:

Model 47 URAI-J-DSL
Speed 1835 RPM 51%
Blower Differential Pressure 6.67 PST  91%
Power at Blower Shaft B.6 BHP +/- 4%
Termperature Rise 175 deg ¥ 8%
Discharge Temperature 243 deg F
Discharge Volume 134 ACEM

Relief Valve Setting NO RELIEF VALVE SPECIFIED
Power at the relief valve Setting NQ RELIEF VALVE SPECIFIED

Temp. Rise at the Relief Valve Setting NO RELIEF VALVE SPECIFIED
Discharge Temp ALt Relief Valve Setting NO RELIEF VALVE SPECTIFIED

Gear Tip Speed 1923 FPM
V-~-Balt: Est. BL0 Brg Life: 260918 hours
Coupling: Est. Bl0 Bxg Life: 260919 hours
Est. Free Field Noise € 1 m. 82.2 dBa
CFR $.1585

Weight 141 ibs.
Shaft Dia. g.875 in.
Min. Sheave Dia. B in.

Inlet/Disch Conn. ar



47 URAI-J-DSL: Variable Speed Performance

Diesses RDOTS )
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BLOWER SPEED [RPH]

INLET CONDITIBNS: AIR
BH = 36.00%, MW = 28.81, k = 1.395, Tin = 68 deg ¥
DESIGN: Speed = 1835 RPH
System Inlet P = 12 in Hy Vag, Inlet ? Loss = §.5 PSI
System Disch P = 14.65 PSIR, Disch P Logs = 0.3 PSY

CHSTOMER: Tuwee Brothers
PROJECT: Q13475 SVE Blower at 182 ACEM



ESTIMATED NOISE LEVEL
TYPICAL BLOWER PACKAGE WITH PREMIUM GRADE SILENCERS

Customer: lT_y_i[ee Brothers ~
Unit: |47 URAIJDSL —
Blower RPM: Octave Sound Pressure
L5 Band Level {dB)
Delta-P (PSI): E =75
' 83.0 67.2
125 742
250 78.2
500 81.2
1000 772
2000 4.2
4000 70.2
8000 67.2
16000 52.2

NOTE: 1} Above are average "Free Field" sound level estimates at 1 meter from a single operaling unit.
2y Dueto environmental influences beyond ROOTS' control, these levels cannot be
guaranteed on jobsite.
3) Premium Grade Silencers are assumed,



20 - May, 08

Date:
DATA SHEET
Customer: (213475 Rev 3 SVE Motor
Motor line: EXPLOSION PROOF -UL
Rated Output : 10.0HP (cv) | Duty cycle . 81 ;
Frame p 215T Altitode : 1000 m.a.5.l !
Poles : 4 Poles Ambient temperature 140 °C
Frequency : 60 Hz Degree of protection 1 1P54
Full load speed 1 1760 rpm Stip 1 222%
Voltage 1 208-230/460 V| No load current 1 12.0/6.00 A
Full load current 1 25.8/129A Locked rotor time s
Service factor : L15 Moment of inertia : 101G sqflb
Locked rotor amps 1 194/96.8 A Aprox. weight : 1321
Locked rotor current (I/Jm) : 7.50-CodeJ | Noise level 1 61 dB(A)
Insulation class : E
Temperature rise : 80K Performance under load
Full foad terque $ 294 Rl Load cos @ Efficiency(%6)
Locked rotor torque 1 230% 100 % 0.84 869
Breakdown torque 2 300 % 75% 0.78 85.0
Desiegn DA 30 % 0.67 83.6
Bearings Regreasing int. Grease amount
DE. 6308-Z2 - -
N.D.E. 6207-ZZ . -
NOTE:
DRAWING AND DIMENSIONS
AC
Ty — F Q
3
LA
Wut M il -
o7 wnl E CRL I
- i :% 2 L T T3 -wD E"'-
RN, _I 5 '
=< "y e .
Jql / ¢ &1 R b
oK e
4
4B o FA— o~ B
© -~ DA &
NDE.
2E E 2F H BA A B c ] D i
8.500 7.000 0.406 3.500 0,765 D312 19,593 ’ 5250 !
G J K [T P T Width Depth ‘
D758 2.000 2359 10.364 10.250 2.682 0.312 0.156
" key length N-W U AB AA di
2375 3.375 1,375 0.015 NPT I" Ad
E ]
Performed: Checked:
VERSION 3.1 * Note: The values shown are subject to change without prior notice




EXPLOSION PROOF - UL

Standard features:
-UL approved ~ FILE EB7848
Division | Class [ Groups Cand D
Division | Class il Groups F and G (143T-326T)
Division | Class |l Group F (364 T-586/7T)
-Temperature code: T4 (Frames 1437 up to 326T)
T3C (Frames 364T up to 586/7T)
-Cast fron frame
-Sguirrel cage rotor/Aluminum die cast
-Enclosure: TEFC - XP
~Design A
-Degree of protection; [P 54
-Ball bearings (roller bearings - 404 T and up for 4, 6 and 8 poles)
-Insulation: Class F
~Service factor: 1.15
-Temperature rise; Class B (80 K)
-Dimensions according to NEMA standard
~Continuous duty (81)
-Ambient temperature: 40°C (104°F)
-Altitude: 1000 m (3300 #)
-1045 carbon steel shaft (4140 for roller bearing motors)
-Mounting: F1
-Stainiess steel nameplate AISI 318
-Painting: synthetic enamel alkyd resin base
-Regreasable bearing system {frame 354 and up)
-Thermostat NC {1 per phase)
-NPT thread terminal box
-Double VPt {364 - 587)
-Non sparking fan .

Certification List
Laboratory: UNDERWRITERS LABORATORIES INC, - UL - USA

Line: Explosion Proof
File Number: EB7848
Standards: UL 674

Cerlification Characteristics

1. EXT 143/5T up to 324/8T, max 50 hp, max. 600 V,
50 Hz, 60 Hz
Division | Ciass | Groups C and D
Division | Class Il Groups F and G

2. EXT 364/5T up to 586/7T, max 400 hp, max. 800 V,
50 Hz, 60 Hz
Bivision | Class t Groups C and D
Division | Class H Groups F
Division | Class I Groups G - 364/5 up to 505 {Service Factor 1.0)

Optional:

-Flanged moter C - 143 up to 504

-Flanged motor D - 143 up to 445

Optional on request:

-Ball bearings (404 and up - 4, § and 8 poles)
-Speciat shafl

-50 Hz



Date: 20 - May, 08
Customer ; Q13475 Rev 3 SVE Motor
Motor ling: EXPLOSION PROOF - UL
TORQUE AND CURRENT CURVES
- OQutput: 10.0 HP {cv}
9.0 Paoles:; 4 Poles
Fraguency: 60 Hz
8.0 £
LRT (%): 2.3
7.0 N
. \ BDT (%): 3
5.0 AN Ip (%) 7.5
Voltage: 230 Volts
Current (%)
Torque (%) 40 \
3.0
/
go Iomhee A L] B - Current curve
. \
0 A - Torque curve
0
0 10 20 30 40 50 60 70 80 s8¢ 100
{%) synchronous rpm
(%) PF PERFORMANCE CURVES s(%)  Current (A)
100 —+ 1.0 = 8.0 — 100
|
g -+ 09 = — 075 1+ 90
IR s SR
8 -+ 08 ~<: g 15 -~ 8D
L~
70 - 07 ,/‘ < T~ 225+ 70
/ ™
60 — 0.6 Trel 30 - 60
R
P / . 175+ 50
a0 —+ 04 / / 45 —— 40
36 —+ 0.3 - 575 4 30
.—-"‘—’
0 -+ 02 // e 6. z
B [ B = K ¢
i——m‘““"‘“’)
10 4 o4 /— 875+ 10
g - 0.0 TE - 0
1] 19 20 30 40 8¢ 60 70 BO S0 100 110 120130
Cutput in percentage off the full toad (%)
A - Efflclency C - Slip
B - Power Factor D - Current

),r_fgm_qé_

Checked :

* Note: The values shown arg subjact to change without prior notice
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NOTES:

1. CLEARANCE REQUIRED FOR FILTER
ACCESS 16 7.00"

2. CLEAN OR REPLACE FILTER WHEN AP
INCREASES 4" H0 OVER CLEAN FILTER

3. NOMINAL CAPACITY: 500 CFM AT FLOW
VELQCITY OF APPROX. 5,500 FT/MN

UNIVERSAL SILENCER oate  02-05-02
A FLEETGUARD/NELSON COMPANY STANDARD ILFVA4 SHEET oF
P.0. Box 411, Sloughion, Wisconsin 53589 INLINE AIR FILTER
SOB-B75—~4272 Fox &G8-B73—4208 SCALE NTS
i
14.00
@ ' DIA. 1
{REF) 148* NPT
§ REMOVABLE
% TOP PLATE PRESSURE TAP
> SEE NOTE 1 B |
& = =
|2 : T
2| = REF
2| g f : l RER)
o / i - T
ﬂ@j ! t 9.56
I FILTER ELEMENT — | ‘ : (REF)
- e ll_‘::x::r::::::::::::;::f: |
’ £.44
3.50
w il g
®in < R A
£ —— |
%8
T § cgn 4" MALE NPT
o
i
gg ' 16.00
> [~ -
f§ !
i
i}
s
§§ INLET
af
%
]

=
\1/

\ 4" MALE NPT

o
&
W 3
413- £ FILTER ELEMENTS INCLUDED (APFLIED OMLY TO QRDER ‘
O o FOR WHICH DRAWING IS CERTIFIED) DIMENSIONS CERTHIED FOR:
o g FILTER TYPE SINGLE DUAL STAGE
NG AND PART NUMBER STAGE | PRE-FILTER | FINAL FILTER
:lD % [ coc-ap (PAPER) 841063 1 p.0. NO
T ' U.S. 5.0, HO:
BY
DATE
:
o 3 APPROX WI 25 LBS, ]umenm STEEL DRAWN oy DIMENSIONAL DRAWING NO. REV.
2
TSk B8-1085 BLUE ENAMEL cHECK MB 02-14-02 34"‘DO4“AP 6
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Built to Suit Your Application

#  Designed for vacuum service application requirements.

H  Optional design features for special production and assembly conditions
are availabie,

¥ Special materials such as stainiess steel are avajlable.
B  Interchangeable paper or felt elements, for desired filtration
characteristics In the same houslng.

B Filter restriction gauges are optional for alf units.

Durakie Construction

w  Carbon steel construction with a high-guality blue semi-gloss
enamei finish.

# Removable top plate for easy access to the filter element,

Immediate Availabiiity

g  Fast delivery for most sizes.

Advanced Design and Testing

S Our extensive in-house engineering, manufacturing, and testing facilities
ensure optimized process, mechanical, and acoustic performance for your
application.

Quality You Can Count On

o

UNIVERSAL SILENCER

niversal Silencer's new ILFV
Series of inline air filters has
been designed especially
for vacuum applications as

an economical alternative
to our [LF Series. Choose frorm ten
standard pipe sizes ranging from 2 in.
to 141n, and flow capacities ranging
from 129 to 590¢ CFM. Two choices
of filter element media — pleated
paper or pleated felt — are availabie
to suit your specific application.

Universal's Filter Restriction
Gauge provides a convenient,
accurate means of monitering
filter pressure drop as the
filter element becomes
increasingly loaded with dirt. inline
air filters are standard with threaded
connections for directly mounting the
gauge. See product bulletin 81-1234
for a compilete description,

ul
!
¥

150 Y001 REGISTERED FIRM
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UNIVERSAL SILENCER A BATE 9-]0-97
A FLEE TGUARD/NELGON COMPANY STANDARD SHEET oF
P.0. Box 431, Stoughtom Wiszonsin 53589 CB—~3 SILENCER
OB~ BT3~ 4272 Fax G08-873~4298 SCALE NTS
816/
P 3. 50
8|83 (REF)
- L)
S io
oD
e
P
Elmle }
algil_ 3. 00 I
<zl> ﬁ N (REF 3}
© o ]
o [=] *
3 [w) | 1
® g L*‘—*—*—"S'xgo 3. 00 fe—
i N @ ;
y 13. 50
gld | X
% S §0. 50 — — -
D
Bl | @
i2e |
TE 5.25%
3 L
.3 )
ii B . 00 =
32 E
i \\ 3. 50(D)
3o -+ -0 b
/Z (REF)
. T
:
Ul é
Oy 2
| 2
g
\J :% DIMENSIONS
Oz CERTIFIED FOR:
Ui\f & P.O. NO:
™ U.5. §.0. NO:
D BY
REV.
AEPROX WT 40 vATERIAL STEEL meun PWT DIMENSIONAL DRAWING MO é
o ¢ - 56—-703-AA1 2
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CB'LIL HUMMER™
Compact Blower Silencer

INLET OR DISCHARGE SILENCER
FOR POSITIVE DISPLACEMENT BLOWERS

Benefits ...
Approximately 1/3 the size of conventional blower silencers,

Reduces overall package noise without further acoustic
treatment.

Reduces cost, overall package size, weight, storage
space, freight cost, and damage,

VERSATILE—Suitable for intet or discharge
application, forward or reverse flow, alf without
cOMpromising acoustic or pressurg drop
performance,

Design Advantages ...
For conditions up to 15 PSIG,

Internal pack material suitable for
temperatures up to
325 degrees F.

Standard connections, plain
normtinal pipe ends.

Fltanged or threaded connections
available.

Avatlability ...
Sizes 2"through 12" stock.

Larger sizes, specia! connections, and mounting
hardware available for fast defivery.

UNIVERSAL SILENCER

WHSB A FLEETGUARD/NELSON COMPANY

Noise Control and Air Filtratien




279"

¢4) FEET 90°
APART
PXPX.PS

2.375
! L
[—-—24.0000 *
B _ 4.5000
7/ 1
E/ Q\ . -
e
D—/
56.0000 60.0000
50.0000
46.0000 43.0000
38.0000 37.0000
B\ B
SR 1
{40000 1 11 [0 4.0000

PART NAME

4 NPT FEMALE WELDMENT

6" CLEANOUT PORT

25" FEMALE WELDMENT

]F‘ar‘t #: TR=VI117-4NPT-W/D

[A IO

47 NPT MALE WELDMENT

T
s 1

2’ NPT FEMALE WELDMENT| &
1

3

1

[Quote #:

Rew:

Flitewny Technplogies Inc.

690] Industriol Loop
Greendale, Wi 33129

117 GALLDN CYCLONIC KNOCKOUT

TANK

Dater 7706700

Drown By: Tom Schneeberg

Approval
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SWITCH,LIQUID LEVEL

Horizontal Liquid Level Switch, Float Material PBT,

Maximum Power 30 Watts, Maxirmum Pressure 100
PS5, Maximum Temperature 105 Degrees Celsius,

Stem Material PBT

Grainger item # 4YM38
Price {ea.)

Brand MADISON
Mir. Mode! # M7700
Ship Qty. 1

Sell Qty. (Will-Call) 1

Ship Weight (Ibs.) 0.01
Usually Ships Today
Catalog Page No. 438

Additional Info

» Liquid Level Controls

= Used for alarm circuits that control motor starters, contactors, sotencids, and relays.

= Magnetically-activated dry reed switch has 22-gauge, 24° leads. User selectable, normally cpen or
normaily closed switch operation. No. 4YM30 control Is normally open operation only.

Buna N PBT
Polybutylene Terephthalate switch is ideal for small diameter fuel and lubricating oit applications.
Not for water over 65 DegreeC. Mounts inside or outside of tank, Not NSF approved.

Tech Specs
Switch Type: Horizontal, Magnetically Actuated Dry Reed Switch, Have 22 Gauge, 24 inch Leads
Mounis: inside or Quiside of Tank
Fitting Size (NPT): 1/2 x 1/2
Fioat Material: PBT
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NPE CLOSE COUPLED MAJOR COMPONENTS: MATERIALS OF CONSTRUCTION

we 1 3471 370 513 184 108 383 123 184A

4128 408 m Seal Face VentiFlush Option
NPE FRAME MOUNTED MAJOR COMPONENTS: MATERIALS OF CONSTRUCTION
7 370 S1 184 108 168 12 1R 3G 1844
00 1084
107
349
83
04
4128
408
Seal Face Vent/Flush Option
138 3 228
ftem Mo, Description Materials ltern No. Description Materials
100 Casing AlSE 316 55 340 O-ring Yiton
101 Impeller AlSI 318 55 361 Retaining ring Steel
108 Motor adapter AIS| 304 SS 370 Sacket head strews, casing AIST 430 83
10BA  Motor adapter seal vent/flush  AIS1 304 55 3700 Hex head screw, bearing tover  Plated steel
10% Bearing cover Cast iron 371 Bolls, motor Plated steel
112 Baii bearing {outboard) Stesl Carbon/Sii-Carbide,
122 Shaft AISI 316 S8 ; Viton glastomers
. ! ’
123 Deflector BUNA-N 383 Mechanical sea 315 Stainless
138 Lip-seal (inboard) BUNA/steel metai parts”
138 Lip-seal {outboard) BUNA/steel 400 Shaft key 316
168 Bali bearing {inboard} Steel 408 Draip and vent plug, casing AlSI 316 55
184 Seal housing AISE316 S5 4128 (ing, drain and vent piug Viton
184A  Seal housing seal vent/flush AISE 376 88 513 0-ring, casing Viton
228 Bearing frame Cast lron Motor  NEMA standard, 56) flange
304 Impeller iocknut AISI 316 35 *Optionat high temperature and chemical duty seals available

347 Guidevane AlSE 318 8§
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s Waynehelic” Differential Pressure Gages

Indicate pasilive, negalive or differential, Accurate within 2%.

IRCHYS F whltE

Select the Dwyer Magnehelic® gage for high accuracy — goaranteed within 2%
of full scale — and for the wide choice of B1 medels available to suit your needs
precigely. Using Dwyer's simple, frictionlcss Magnehelic® movement, it quickly
indieates low air or non-corrosive gas pressures — either positive, negative
{vacoum) or differential. The design rosists shock, vibration arnd overpres-
sures. No manomeler finid to evaporate, [reeze or cause toxic or leveling
problema. IU's inexpenyive, too,

The Magnehelic® iz the induslry standard to measure fan and blower
pressures, filter resistunce, air velocity, furnace draft, pressure drop across
crifice plates, ligquid levela with bubbler systems and pressures in fluid am-
plifier or fluidio systems. It also checks gas-air ratio controls and autematic
valves, and monitors blood and respiratory pressures in medien] eare equip-
ment.

NOTE: Do Notuaawﬂhﬂydmgengas, Dangmusmzuonswmoccun

MOUNTING. Asingle case
slze is used for most models of
Megnehelc® gages. Thay can
be flush or surface mounted
with standard hardware sup-
plied. With the optional A-610
Pine Mounting Kit they may ba convaniontly insialied on harizontsl or vertlcal 14~ -
2" pipe. Although calibrated for vertical position, many ranges above 1* may be
usad et any angle by simply ra-zeroing. However, for maximum accuracy, thoy must
ba cafibrajed in tha sama position in which thay are used, Thass characlerslics
make Magnehalic™ gages ideal for both stationary and portable applications. A 4%."
hote is required for flush pane! mounting, Complete mounting and connection fif-
tings plus instructions are rnishod with sach instrument.

VENT VALVES

In spplications whers pressure is continuous and the Magne-
helic® gage is connecied by metal or plastic tubing which
cannct bo easily removed, we suggest using Dwyer A-310A
vent valves to connect gage. Pressure ean then be semoved
lo check or re-zere the gage,

HIGH AND MEDIUM PRESSURE MODELS

Inslallatior 5 similar to standard gages excepl thatl a 6% hola
Is necded for flush mounting, The redium prassure construs.
tion is rated for internad pressures Up to 36 psig snd the Righ
pressume up 1o 80 pslg. Avaliable for 3l rmodels. Because of
largor case, the medium pressure and high pressurs madels
will not fit in & portabie case size. Weight 119., 10 oz, Insiala-
tion of tha A-321 safety relief valve on standarg Magnehelic®
gagps often provides adequale protection against infrequent’

Flush ., Surfaca. g Plpa Mountad

SPECIFICATIONS

Sarvice: Alr ard non-combustinln, compatinie gases
avafalia.}

Wattof Mptesais: Consult Factory.

Hauzing: Die cast akrpiung sbso angd bozol, wilt acry'ic e, Exlenor finish i
coalnd gray o withslead 168 hour sl spiiy orrogion tesl.

Accuracy: +/- 2% of ful scile (+3% on - G and 24% on - 00 ranges),
thuoughodt rengs gt 70°F, 21.1°0)

Prassure Umits: -207Hg. to 18 poig.t £0.677 bar 1o 1.33¢ Lk P ophion; -
35 pruigy (241 bar), FIP option: BO psly (5.52 Ga)

Overpressure: Relel plug coens gt npprmdmie?y 25 psig {1.72 k). slandud
gages onky.

Temporature Limits: 20 1o 140°E" (-6.57 to 50°C).

Skxe; 4 {101.6 mun) Dlaroler dby tacs,

Bounlng Orientation: Daphmgm in vorical position, Consu factony o
othar posftion oricotalions.

Procoss Connantions: VI famalo NPT dupficate high and ow prissurne 1aps
- one palr Sitte e o9 palr backe,

Welght: { D, 2 02, [5309} MP & HP 2 L. 2 oz (883g).

Standard Aceessoriest fvo 18 NPT plugs for duplicato prosstre teps, two
178" pipa thread to rubber wbing ndapler and thres Aush mounling adaptors
with sciows, (Mounting and soup dag rezaingr substitiied for 3 ncaptens in MR
& HP yags amessodns} i

"Low IBmeaateD modils vy apacil option,

tFar pppheations wih high oyt mite vaihin roge il orassem cading, nudd begiir r3ting B com-
rundod. Seo Mediug: and High doessarg ontions of lower kdl,

OPTIONS AND ACCESSORIES

Transparent overlays

Furnishet in rod and groen 1o bighlight and amphasize
crilical prassuras.

. {iolyred Gas option

Adjustable signal flag

Integr with plastic gage cover. Availablo for most mod-
als axcapt ihoso with medium or high pressura con-
struction. San be ordered wih gnge o Jeparale.

LED Setpoint Indicator

Bright md LED on right of scale shows when scipoint &
mached, Reld adiustable frxn gage faco, unit operales
on 12-24 VG, Reguires MP or HP styls covar and
bezel.

Partable unils

Comiine canying 6350 with any Migrohele™ gags of san-

5 derd mnge,axcept high pressune coanection, ndudes B fr.
(2.7 mj of %" LD, nibbor tublsg, standhang bracka! and

teringl wbe with holder,

Air filter gage accessory packags

Adapts any standard Megnehclic” for use as an alr hie
gage. Inchudes alurninum sudaco moumning bracka! wilh
scraws, dwo 5 i (1.5 m} langths of ¥° aurninurn ubing
tweo stalic prossure tips and two moidod plastic vant
vaives, inlegral compression fillings on both tips and

CVerpressune, valias,
5 Dwer insliuments, Ine/PA). Box 373/Mlchigan CRy, Indiang 48351/Phons 214 875-8000/Fax 299 972-9057 - 11X Phone (D1434)-451707 + Australla Phane {02) 9746-5355

—o—
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Series

Dwyer Flow Sensors mre averaging pitot tubes that provide accu-
rate and convenient flow rate sensing for schedule 40 pipe. When pur
chased with o Dwyer Capsubelic® differentizl pressure gage of
appropriate range, the result is a flow indicating systern delivered off
the shelf at an economical price.

Pitot tubes have been used in flow measurement for years. Conven-
tional pitot tnbes sense velocity pressure at only one point in the fow-
ing steeam. Therefore, a series of measurements must be taken aeross
the strem to obtain a meaningfol average flow rate. The Dwyer flow
sensor eiiminates the need for “traversing” the flowing stream be-
cause of its multiple sensing points and builtdn averaging capability.
Series DS~200 models are available in ten insertion lengths from I”
- 10", Operation is similar to DE-300 units. Basic dilferences are the
muititurn shutoff valves, 3" NPT mounting and installed 4™ SAR
45" flared pressure connecticns.

Dwyer Serles DS-300 [low sensors are designed to be inserted in
the pipeline through a compression ftting. They are furnished with
instrament shut-off velves on both pressure connections. Valves are
fisted with 4" female NPT connections. Accessories include adapters
with ¥a" SAE 457 flared ends compatible with hoses supplied with
the Model A-471 Portabie Capsuhelic kit. Standurd valves are rated
at 200 psig (13,7 bar) and 200°F (98.3°C). Where valves are not re-
quired, they enn be omsitted ot reduced cost. Beries DS-360 flow sen-
so1s are available for pipe sizes from 1" to 10”. If veplacing a DS-200
flow sensor or using an A-160 thredolet with a DS-300, an optional
%" X %* bushing, PN A-181 is required.

DS-400 Averaging Fiow Sensors are quelity constucted from exira
strong %4 din, stainless steel to resist increased forces encountered at
higher flow rates with both air and water. This extra strength also allows
them to be made in longer insertion lengths up to 24 inches (61 cm). All
models inchide convenient and quick-acting quarterturn bail valves to iso-
Inte the sensor for zeroing, Process connections to the valve assembly are

4

5 In-Line Flow Sensars

Uise with the Dwyer Differential Pressure Gages ar Transmitters

e} 1516 [49.24} Jro

A6
[42.86] APPROX.

1716
3/ NPT ! {3852}

1

SH6
38

ey ]

ot
L.

L 16 {1.57) CLEARANCE

Ye" femade NPT A pair of 6" NPT X %" SAK 45" flared adaplers are
neluded, competible with bosas used in the Model A<71 Portable
Capsuhelic® Gage Kit. Supplied solid brass meunting adapler has a %" dia,
eomnpression ftting o lock in required insertion length and a %7 male NPT
thread for mounting in & thredlet {not included).

STOCKED MODELS in bold

— Selgct mode! with suffix which matches pipe size
DS-200-17 . . DS-300-1%.....
05-200-1 4 DS-300-1%",

[28-300-1%% .

DS AA0R24 5 ceeviiaie s

OPtions and Accessories

A-16¢ Thuedolut, X" NPT, forged steal, 3000 psi...
A-1681 Brass Bushing, XX %' v oo
DS-200-VK Sarias DS Fow Sensors Vake Kit .
Lass Vals [38-300) To crder, add suffix -LV .......

162 Dhwyer tnstraments, Ine/P0. Box 373Michigan Sity, Infiena 46361/ Phone 219 B79-3000/Fax 219 872-9057 v LK, Phone (014943461707 + Australla Phone (02) 9756-5353

—b—
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LP SERIES LOW PRESSURE

SPECIFICATIONS FEATURES
« Chrome plated case « 2 1/2"dial size with twist lock plastic lens
« Black steel case (u-clamp panel mnt) « zero adjustment screw on back of case
« PBrass interals and connection « 1/4™"mnpt bottom or back connection
¢ Dry non-filiable « Capsule type diaphragm to measure low pressures
« +/-1.5 % accuracy

2%" 4" |
IN MM IN MM |
A | 2.60 66 3.98" 101 |
B | 170 44 221 56 |
C 85" 22 1.56" 40
B 3.458" 875 548" 139
E 14"NPT 1/4" OR 1/2" NPT
F 2.607 66 3.98" 101
G
2 %" & i
IN MM iN MM |
A1 282" 66.5 — —
B 1.92° 49 — —--
C B4 21.5 — —
3] 275" 71 — ~—
E 14"NPT — —
F 2.607 66 — —
G' . —_—
2" ' 4"
N MM | N MM
A 2.84" 72 - —
B 1.88" 48 — —
c .84 215 — —
D 2.74" 69.5 — —
E 1/4"NPT — —
F 2.60" 66.2 — —
G 2.84 72 — -— ]
2 4"
IN MM IN MM
A 2.61 66 — -
B 1.89 48 — —
C .B75 222 — -
D 2.74 £69.5 — —
E 1/4"NPT o —
F 2.67 68 — —
G 3.44 87.4 — —
AVAILABLE RANGES:
200-0"we Vacuum (2"Minor inc) 0-30"we { .5"wc minor inc.) 0-3 psi { .05 psi minorinc.)
160-0"we Vacuum (2"Minor inc.) 20 0z.135"wc { .5"we minor inc.) 0-5 psi { .1 psi miner inc.)
100-0"we Vacuum (1™Minor inc.) 35 0z./60"we { 1"we minor inc.) 0-10 psi { .2 psi minor inc.)
60-0"we vacuum (1"Minor Ing,) _. 0-60"we { 1"™wc minor inc.}
30-0"we vacuum { .5"wc minor} 0-100"wc (2"we minor inc.)
0-10"we {.5"wc minor inc.) 0-160"wce (5"wc minor inc.})
0-15"we { .2"we minor inc.}) 0-200™wc {5"wc minor inc.)
NOTE: OTHER RANGES AVAILABLE UPON REQUEST, PLEASE CALL WITH ANY INQUIRIES
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Company: Fliteway Technelogies, Ino.

Address: 2129 Bast Birchwood Ave., Cudahy, WI 531109
414-428-5600 / 414-483-1957

Contact: William E, Diehl

Dated 03/24/2008

Customer: Tyree Brothers

Projact: 013475 Rev 1 Air Sparge Blower

ROOTS BLOWER PERFORMANCE SUMMARY : Program Version 1.4 Release Date 31/03/2004

AMBIENT CONDITIONS:

Gas AIR

Relative Humidity 36%

Molecular Weight 28.8717

k—Value 1.398

Specific Gravity . 997

Ambient Temparature 80 deg F
Ambient Pressure 14.54 PSIA

Elevation 300 feet

STANDARD CONDITIONS:

Pregsure 14.7 PSIA
Temperature &8 deg F
Relative Humidity 36 %

INPUT CONDITIONS:
Actunal Volume 21 TCEM +/-9 %
Standard Voluma 20 SCFM
Mass/Weight Flow 2 #/min +/-9 %
System Inlet Pressure 14.54 PSIA
Tnlet Pressure Loss c.3 PST
Blower Inlet Pressure 14.24 PSTA
System Discharge Pressure 7 PSIG
bischarge Pressure Loss , 0.3 PyY
Blower Discharge Pressure 21.84 PSIA
Inlet Temperature 68 deg F

SELECTED UNIT DETAIL:
Modal 3z URAI~DSL
Spaed 1244 REM  35%
Blower Differential Pressure 7.60 PSI 51%
pPower at Blower Shaft 1.9 BHP +/- 4%
Temperature Rise 185 deg F 7TE
Discharge Temperature 253 deg F
Discharge Volupe i8 ACEM
Ralief Valve ZBetting NC RELIEF VALVE SPECIFIED
Power at the relief valve Setting NG RELIEF VALVE SPECIFIED

Temp. Rise at the Relief Valve Setting RO RELIEF VALVE SPECIFIED
Discharge Temp At Relief Valve Betting NO RELIEF VALVE SPECIFIED

Gear Tip Speed 1141 FrM
V-Balt: Est., B10 Brg Life: 2261063 hours
Coupling: Est. B10 Brg Life: 2261063 hours
Est. Free Field Noise € 1 m. 76.9 dBa
CFR 0.045

Weight 72 1bs .
ghaft Dia. 0.75 in.
Min. Sheave Dia. 5 in.

Inlet/Disch Conn. 1.257T

s Lo ae Fa i [ e e e Sl - AP T Ty s



32 URAI-DSL: Variable Speed Performance
Dresser ROOTS ‘
Y 2 T
200

“F\ 18
N - - 160
. 140
— 120
—_— L — 100
B0

" L 27 R »

= Diive Type:

v e e
(A TS B 1 B~

¥-Belt
1 —T 140

&
Twown

hor s A
'_’T/ 20
100G 1500 2000 2500 3000 300 4600
BLOWER SPEED {RPH)

INLET CONDITIONS: RIR
BE = 36.00%, ¥W = 28.877, k = 1.3%%, Tin = 68 deg B
BESIGN: Speed = 1244 RPY
System Inlet P = 14,54 PSIA, Inlet P Lose = 0.3 PSI
System Bisch P = 7 PSIG, DMisch ¥ Loss = 0.3 PSY
e aarl BE = 36%, T = 68 deg ¥, F = 14.7 PSIRL.

JSTOMER: Tyee Brothess
INJECT: Q13475 Rev ] A Sparge Blower

Enler a new Speed

You must pess the Print
Sereen keyboatd bulton
before the Print Curve Button.



ESTIMATED NOISE LEVEL
TYPICAL BLOWER PACKAGE WITH PREMIUM GRADE SILENCERS

Customer:  [Tyres Brolhers

Unit: [32uRalDSL

Blower RPM: Octave Sound Pressure
[as. ~ Band Level (dB)

Delta-P (PSI):

31.5 61.9
L — B30 61.9
Noise (dBa): 125 68.9
250 72.9
N 500 75.8
1000 71.9
2000 68.9
4000 64.9
8000 61.9
16000 46.9

NOTE: 1} Above are average “Free Field" sound level estimates at 1 meter from a single operating unit.
2) Due to environmental influences beyond ROOTS' control, these levels cannot be
guaranteed on jobsite.
3) Premium Grade Silencers are assumed.



Company: Fliteway Technologies, Inc.

Address: 2129 East Birchwood Ave,, Cudahy, WI 531109
414-42B-5600 / 414-483-1957

Cantact: William £, Diehl

Dated 03/24/2008

Customer: Tyree Brothers

Project: Q13475 Rev 1 Air Sparge Blower

ROOTS BLOWER PERFORMANCE SUMMARY :

AMBIENT CONDITIONS:

Gas ATR
Rolative Humidity 36%
Melecular Weight 28.877
k~Valua 1.396
Spacific Gravity . 997
Aunbient Toemperature 80
Ambient Pressure 14.54
Elevation 300
STANDARD CONDITIONS:
Pressure 14.7
Tamperature &3
Relative Humidity 36
INPUT CONDITIONRS:
Actuwal Volume 83
Standard Volume 80

Mass/Weight Flow 6

System Inlet Pressure 14.54
Inlet Pressure Losg 0.3
BRlower Inlet Pressure 14.24

System Discharge Pressure 7

Discharge Pressure Loss . 0.3
Blower Discharge Pressure 21.84
Inlet Temperature 68

SELECTED UNIT DETATL:
Model
Speed
Blower Differential Pressure
Power at Blower Shaft
Tepperature Rige
Discharge Temperature
Digcharge Veolume
Ralief Valve Setting
PYower at the relief wvalve Setting
Temp, Rise at the Reliaf Valve Setting
Discharge Temp At Relief Valve Setting
Gear Tip Speed
V-Belt: Est. B10 Brg Lifae:;
Coupling: Est. Bl1D Brg Life:
Est. Free Field Noise § 1 m.
CFR ’
Weight
Shaft Dia.
Min. Sheave Dia,
Inlet/Disch Conn.

Program Version 1.4

deg F
PSIA
feet

PSIA
deg F

ICFM
SCFM
#/min
PSIA
PSI
PSIA
PSIG
PSI
P5IA
deg F

32

2621

7.60

4.0

99

167

63

NO RELIEF
NG RELIEF
NO RELIEF
NO RELIEF
2403
1073164
1073164
87.5
0.045

T2

0.75

5

1.257

Release Date 31/03/2C04

+/~5 %

+/-5 %

URAI-DSL
REM 73%
PST  351%
BHP +/-
deg F
deg F
ACFM

FPM
hours
hours
dBa

Ibs,
in.
in.

4%
41%

VALVE SPECIFIED
VALVE SPECIFIED
VALVE SPECIFIED
VALVE SPECIFIED



32 URAI-DSL: Vanable Speed Performance
Deessar HOGTS

-
=

A\ : 180
\ . 50
N \ 140
120

100

MO e S0

]

o o

Drive Type:
V-Helt

1 140
o :129

-~
_,.,4-"""‘ L
et P

C oot

10m 1500 2000 500 3000 B 4000
BLOWER SPEED (RPM)

eI

INLET CONDITIGBNS: ATR
EH = 36.00%, MW = 28,877, k = 1.396, Tin — 68 deg B
DESIGN: Speed = 2621 BRPM
Sygtem Inlet P = 14.54 PSTR, Inlet ¥ Loss = 6.3 PSY
System Disch P = 7 PSIG, Disch ? Loss = 0.3 PSI
YL RE = 36%, ¥ = 68 deg ¥, ¥ = 14.7 DSTH .

JSTOMER: Tyee Biothers
‘AGJECT: Q13475 Rev 1 A Spaige Blowsy

Entes a new Speed

You must press the Print
Scieen keyhoard button
before the Print Curve Bution
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ESTIMATED NOISE LEVEL
TYPICAL BLOWER PACKAGE WiTH PREMIUM GRADE SILENCERS

Customer:  |TyeeBrothers

Unit: |32 URAL-DSL

Blower RPM: Octave Sound Pressure

2621 o Band Level (dB)

Delta-P (PSI): 3TE Y
83.0 72.5
125 79.5
250 83,5

g5 500 86.5
1000 82.5
2000 79.5
4000 : 75.5
8000 E 72.5
16000 | 57.5

NOTE: 1} Above are average "Fres Field® sound level estimates at 1 meter from a single eperating unit.
2} Due to environmental influenses beyond ROOTS' control, these levels cannot be
guaranteed on jobsite.
3) Premium Grade Silencers are assumed.
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Nr.:

Date: 20 - May, 08
DATA SHEET
Customer: (13475 Rev 3 Air Spage Motor
Motor line: EXPLOSION PROOF - UL
Rated Output : 500 HP (cv) | Duty cycle 1 S1
Frame : 184T Altitude : 1000 m.as.}
Poles » 4 Poles Ambient temperature 140 °C
Frequency 1 60 Hz Degree of protection : P54
Full load speed : 1740 rpm Slip :333¢%
Voltage 1 208-230/460 V| No load current 1 6.60/3.30 A
Full load current 1 13.9/695 A Locked rotor time 1 7s '
Service factor 1 115 Moment of inertia : 0381 sq.ft.1b
L.ocked rotor amps D 110/54.9 A Aprox, weight 192861
Locked rotor current ([In) 1 7.90- Code K | Noise level 1 58 dB{A)
Insulation class . F _
Temperature rise 0K Performance under foad
Full load torque 1 149 ftlb Load cos ¢ Efficiency(%)
Locked rotor torque : 250% 100 % 0.81 82.5
Breakdown torque : 250% 5% 0.76 81.5
Design  ~ D A 50 % 0.67 78.3
Bearings Regreasing int. Grease amount
D.E. 6307-ZZ . —— ——
N.D.E. 6206-ZZ — —
NOTE:
ING AND DIMENSIONS

DRAW

GD

GF

GB

[t ot L EAS R S

2E 2F H BA A B C D !
7.500 5.500 0,406 2,750 8.656 7.156 15,875 4,500 !
G J K Q ; P T Width Degth
0.750 1.889 2.171 8.846 | £.830 2.435 0.250 0.125
key length N-W 1] AB AA di
1750 2.750 1125 3.281 NPT 3/4" Ad
Performed: - Checked: l
VERSION 3.1 * Note: The values shown arc Subject to chanpe without prior fotice

Rk S Tl L PG § it
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EXPLOSION PROOF - UL

Standard features.
-UL approved - FILE EB7848
Division | Class | Groups C and D
Division | Class Il Groups F and G (143T-326T)
Division | Class || Group F {364 T-588/7T}
-Temperature code: T4 (Frames 1437 up to 326T)
T3C {Frames 384T up to 586/7T)
-Cast iron frame
-Squirrel cage rotor/Aluminum die cast
-Enclosure: TEFC - XP
-Design A
-Degree of proteclion: IP 54
-Ball bearings (roller bearings - 404T and up for 4, 6 and 8 poles)
-Insutation; Class F
Service factor: 1.15
-Temperature rise: Class B (80 K)
-Dimensions according to NEMA standard
~Continuous duty (51}
-Ambient temperature; 40°C (104°F)
-Altitude: 1000 m (3300 ff) '
1045 carbon steel shaft (4140 for roller bearing motors)
-Mounting: F1
-Stainless steel nameplale AlSt 316
-Painting: synthetic enamel alkyd resin base
-Regreasable bearing system (frame 364 and up)
~Thermostat NC {1 per phase)
-NPT thread terminal box
-Double VPI {364 - 587)
-Non sparking fan v

Certification List
Laboratory: UNDERWRITERS LABORATORIES INC. - UL - USA

Line: Explosion Proof
File Number: EB7848
Standards: UL 874

Cerlification Characteristics

1, EXT 143/5T up to 324/6T, max 50 hp, max. 600 V,
50 Hz, 8C Hz
Division | Class | Groups C and [
Division | Class Il Groups F and G

2. EXT 364/5T up to 586/7T, max 400 hp, max. 600 V,
50 Hz, 60 Hz
Division | Class | Groups C and D
Division | Class It Groups F
Division | Class Il Groups G - 364/5 up fo 505 (Service Factor 1.0)

Optional:
-Flanged motor C - 143 up to 504
-Flanged motor D - 143 up {0 445

Optional on request:

-Ball bearings (404 and up - 4, 6 and 8 poles)
-Special shaft

-50 Hz

CRft aie ol d it D ek S v L e e bt s S T X TEITIEE S Ty



Nr..

Data: 20 - May, 08
Customar ; Q13475 Rev 3 Alr Spage Motor
Motor lins: EXPLOSION PROOF - UL
TORQUE AND CURRENT CURVES
Cutput: 5.00 HP (cv)
0.0 Poies: 4 Poles
B Frequency: 60 Hz
50 — LRT (%3 2.5
0 ~ ' BDT (%): 2.5
6.0 - \ Ip{%}) 7.8
5.0 e Voltage: 230 Voits
Current (%) \
Torque (%) 40
3o
20 A M“"’A\\ | B -Current curve
\
10 \\ A - Torque curve
0

0 t0 Z0 30 40 S50 .60 TO B8O 90 100
(%} synchronous rpm

5 (%)’

=, (%) PF. PERFORMANCE CURVES Current {A)
100 - 1.0 0.0 — 20
[ Ry
90 — 0.8 T 0.75— 18
80 £.8 \ e 15 —— 16
/""( / N
)n/ ><
70 1+ 0.7 Ve ~T 225 14
80 - 05 4 / Bﬁ\\ 3.9~ 12
/ o) 7
50 - 05 4 751
/ —— . 3.75 10
0.4 i cal > |45
40“-4‘74/3 sl
3 —+ 03 // 575~ B
20 —+ 0.2 1 80 — 4
10 —+ 041 675 +— 2
0 4+ 00 7.5 i~ 0
14 10 20 30 40 50 60 70 80 90 100 19D 120130
Output in percentage off the full load (%)
A - Efficlency C-Slip
B - Power Factor D - Current
N dormmed : Checked :

* Note: The values shown are subject to change without prior notice




UNIVERSAL SILENCER pare  02-12-0Z
<Ml A FLEETGUARD, NELSON COMBANY STANDARD ILFV-2 SHEET oF
#8 po. Box 411, Stoughlon, Wisconsin 53588 INLINE AIR FILTER
i 08-573-4272 Fox 608-B73--42688 seale NTS
_g w
14.00
g | DIA, |
(REF) 18" NPT
g REMOVABLE PRESSURE TAP
=
S SEE NOTE 1 D |
% i L ‘Ir —fL * M
i I
3 5 | | 3.13
ela I i {REF}
T i P T
m /{ i 9.56
o R
£ FILTER ELEMENT | | S i (REF)
T ﬁ 6.44
o i 350
£Jic = L
iz .
3Es 2" MALE NPT
ig?
?; '1 10,00
§§ !
i
i
?3 NLET
_EE NOTES: f \
gq g G.}) 17 .’_‘-457 "
r=§ 1. CLEARANCE REQUIRED FOR FILTER /
3% ACCESS IS 7.00" N\ N
- ? 2. CLEAN OR REPLACE FILTER WHEN AP 2" MALE NPT
INCREASES 4" H:0 OVER CLEAN FILTER
3. NOMINAL CAPACITY: 120 GFM AT FLOW
VELOCITY OF APPROX. 5,500 FT/MN
o
5
o g
-{h E FHIER ELEMENTS INCLUBED (ADPUED ONLY 10 ORDER
I g FOR WHICH DRAWING (S CERTIFIED) DIMENSIONS CERTIFED FOR:
- g FILTER TYPE SINGLE DUAL STAGE
P B AND PART NUMBER STAGE | PRE_FILTER | FNAL FILTER
:}> & [ cc4p (PAPER) 81-1063 1 P.O. NO:
""U US 5.0, NO:
BY
DATE
6 | APPROX WT 25 |LBS, MATERIAL STEEL DRAWH DY DIMENSIONAL DRAWING HNO. REV.
3 .
TlaMsH 88-1085 BLUE ENAMEL CHECK MB 02-14.02 34-D02-AP 3




Date Sheet SB-5-415
July 31, 1889

Supersedes a0912-B

Dated 10-25-69

SUTORBILT(R) WEIGHT LOADED PRESSURE
RELIEF VALVES

THREADED - 1” THRU 4"

"

The SUTORBILTF weight lpaded pressure relief valve
offers inexpensive relief capacity in a sturdy, trouble free
design in 1" through 8” sizes,

Sizes 1" through 4" have sandard male threaded con-
nections. Sizes 8" and 8" have standard 125# ANSI
flange drilings.

Remavable weights have been carefully desighed to
parmit accurate pressure settings in 1/2 P81 increments
in the 1" through 4" size and 1/2 and 1 P3I increments
in 6" and 8" size.

The operation of the relief vaive is simple. As the serv-
ice line air pressure reaches the pressure setting, the
weight loaded cap is forced upwards off the valve seat,
As pressure increases, the cap rises o expose the dis-
charge ports, The flow-through capacity of the valve is
such that no damage can be caused to the blower or
related systems.

The valve automatically reseats itself as line pressure is
reduced.

FLANGED 125# ANSI - 6” AND 8”

tially the sliding of a piston in a cylinder, the valve is
virtually chatter-free.

The body and cap of the valve are made of cast iron
with close tolerance machined surfaces in the operat-
ing areas, The weights are cut from uniform steel
plate or uniformly ¢ast to give accurgte pressure
adjustment.

Application of light off to the mating surfaces of the
cap and body periodically is all the maintenance
required on this valve,

The SUTORBILT weight lvaded relief valve was engl-
neered to provide long life and dependable protection
for the SUTORBILT blower and assaociated systems
by Re simplicity of design. Vveight loaded pressure
relief valves are designed to protect the blower
against damage caused by operation at greater than
design pressure or vacuum. However, they are not
intended as pressure regulators.

For proper operation, the valve must be mounted in
exact upright position.

Use only FULL FLANGE gasket.

For prices, sec Price List 8B-5-134

COPYRIGHT 1905 Garcner Denver ine.



Absorption Silencers

(.

Application

S}iienclng of Iniake and dischargae of cenlrifugal compressors In areas requising standard
sHencing.

Design

This silenicer employs a i:)eriorated tube surrgunded by acouslie absor{:tion malerial at &
cantsoliad densily to achleve silencing. Exterior shell retains acouslical pack and refiects
noise back inlo pack o achieve maximum noise reduction. Designed lor very low pressure
drop and long sarvice life, They can be Installed elther in verticat or henizontal position.

[+
s

Construction
Al welded sheet and plate sieel. Absorption material appropriate for operating condi-
tions. Exterior surlaces are prima coaled. Flanges are driled 1o match 125 1b. American
Standard Flangss. Side connections, mounting bracke!s. or special painl available at exlra
cost.
.. Typical Attenuation Curve '
p B ey
40
B
+ g _ i -
oz / ]
<O - i
25 20 .
[\
5 rd
tE o /.../
'z ] x
. a
0 e
43 125 250 200 K K 4K aK
OCTAVE BAND CENTER FREQUENCY {(Hz)
Moda] A B [+ we, .
T, %* v - 10 2 ) N '
L2L% £ ay 13 3 A
L2 1t ki [ 16 4
LT 14" ¥ 23 8 i
L2-2 27 . 5 34% 13
LH-2% 4" é 5% w
121-3 3 * [1;] 43% 28
L21.3%% e 8 44 W7
L2-4 4 10 53 35
L5 5 12 55 7¢
L2316 & 12 &8 30
L3-8 B 14 5B 138
L2710 10 16 70 0
L2ia2 12 18 BO 250
L2114 14 20 $2 300
L2118 15 2% 107 340
L2118 18 24 & 650
L1220 20 6 128 705
-2 i1 28 147 ags
L31-24 24 30 152 1028 NPT Connoctions
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*W* Visi-Hoal” owmeters

Precision machined from solid agryfic — Used {o indicale or manually sonrol
aw o gﬂs ﬂﬁw m;m 1 SEFH 1o 100 SEFM . . . walep from B GPH 10 20 &PM

Dwyer Visi-Flost® flowmeter bodies are cut and precision machined
from so¥id, cleer scrylic plastic blocks. This construclion not ondy pro-
duces & handsome finished product, but permits complete visugl in-
spection. As a result, the Dwyer Visi-Float® Mowmeters are especiatly
popular for medical and kaboratory cquipment applicutions.

Scales are easy to read — The {ront scale location and white back-
ground provides excallent visibity, The direet reading seales are hot
stamped into the plastic und will not wenr off, Mid-range calibralion is
estoblished with 1 master flowmeter. Accurscy is £5% of full scale for
VFA models, 13% for VFB, and 32% for VF(G. Scales average 2" long on
the YFA models, 4" long on V¥B, and 5" lang on VFC.

Durabie and attractive construction — The machined serylic bod:
ies of the Dwyer Visi-Float flowmeters are practically unbreakable.
Fubricalion is backed by over 60 years of experienee in serylic instru-
ment muchining. The tapered bare is precision  machined fn 2 smocth
surfeee that provides perfect visthility of the indicaling [loal, The VFA
and VFI medels are available with either brass or stainless steel inlet
and outlcl connections and are tapped for % NIPT Thread. VEB models
45 and 86 have either % back or ¥ end connections. The YFC models
have PVC 1" female NPT connections and VIFCIE units ave equipped
with acetal thermoplastic 1% mule NPT fittings. VPCII fittings also in.
clude hex wrench {lats to prevent stripped threads. All standard mod-
¢l employ Bana-N Q7 rings for leak proof operation and sre avuilable
with cither back or end connections for horizonts] or verlicu! piping.
Precision metering valves in brass or stainless steel ave available for
most VFA and VFB medels. VEC models, intended for use with exter
nal melering valves, include a stainiess stee puide rod and large diam-
eter [loat for excellent stabiliky and visihilily af higher flow rates. Two
options are offered for VECII units, specifically designed (or applica-
tions requiring FDA zpproved materiols. Choose 316 stainless steel
flost and guide rod snd Viten® “O” rings. See OFTIONS for ordering
codes.

Easy installation ~ All Visi-Floal® flowmeters have metal mounting
inserts on rear for penel mounting. They can slse be supported direct-
¥ Ly system piping.

DEM specials — Spoecial Dowmeter designs ean be supplied Lo meat 4
wide range of requirements and specific applications. These include:
or-off plunger end push-totest valves, special gas or fluid exlibration,
apecial tanges, scales, numne brand or other dentifieation. Pointer flogs
can be furnished {or ipslant visual reference. For specifie information,
plesse supply an outline of your requirementa.

Special Multi-Column Visi-Float Flowmeters
Perfect for QEM applications, Visi-Float flowmaters can be
custon made with up to 10 columns in a single biock of aendic
plastic, Availably with or without valves. Consult factory for

rnore nformation, T

How To Order

1. Select seras by letter designalion, VFA, VEA-EC,
VFA-SS, VRA-EC-SS, VFE, VFB-EC, VFB-8S,

VFB-EC-88, VFC, VFC~EC, VFCI or VFCH-EC.

2. Add ardering numbar to specily range. Example;
VFB-50.

3. Add suffix BY for brass valve, SSV for stainless steel

valva. Exampile; VFB-50-85V.
4. For adjustabla pointer flag add -PF. Availabla oniy on
VFA ang VFB. Example: VFB-50-S8V-PF,
5, Add additional options or accessories as required.

196

Dwyer Instiumesnts, Inc/R.0. Box 37/Michiga= City, Indlana 46361/Phone 219 878-8000/Fax 219 BI2-9057 » VLK. Phione {01451)-461707 « Ausiralla Phong (02} B7T56-5355

4



201L LIQUID FILLED

Qur 200" series gauge line is a high quality line of Uquid fliled gauges. The glycerine filling helps

dampen the effects of pulsation and vibration, while also perpetually iubricating the movement {and keeping
contaminates such as dirt away from all moving parts) which will extend the life of the gauge.

This gauge has been specifically designed with original equipment manufacturers In mind and are
typically used on hydraulic & pneumatic systems as well as any commercial or Industrial appllcation not

corrosive to brass and bronze wetted parts where giycerine filling Is suitable for use.

SPECIFICATIONS:

» Available Dial Sizes: 114", 2", 2%, 4", 6"
» Available Connection Sizes:
18" MNFTon 1 %" and 27

o Phosphour Bronze Bourdon Tube

H4"MNPT on 27, 2 14" and 4"

1/2"MNPT on 4" and 6"
¢ Stainless Steel Case And Bezel
o Brass Internals & Connection

« Liguid Filled (Dry Available)

= Accuracy:

2 ¥'Dial Size =15 %

, 4" or 6"Dial Size =1 %
» Dual Scale: PS! & Bar (x100=kPa}

Single Scale available from stock
« Ambient femperature: FiLLED: 30'F to 160'F

1 2" or 2"Dial Size = 3-2-3 %

o DRY:  -30°F to 180°F _
RANGE | CODE | Majorin | Minorin
IVTVAC A 5 0.5 5
30/015 CB 5 0.5 i
30/0130 cC 10 1 5
30/0/60 [o5) 10 1 s
3001100 CE 20 2 E
30/0/150 CF 20 2 E
30/0/300 CH 50 10 5
015 B 2 o2 1%
/30 C 5 0.5 ]
0/60 3] 10 1 R
/100 E 20 2 8
0/160 F 20 2 3
0/200 G 40 4 i
0/300 H 50 5 = A B Cc D E
gggg ; 15099 150 s 1%" | In | 188 | 106 | 88 |[277 | /8
0]600 K 100 10 g Dial MM 48 2? 23 58 NPT
0/800 L 100 10 2 2” in | 224 | 1.27 1 280 ] 1/8 or
011000 M 200 20 & Dial [MM | 57 | 32 23 | 71 | WNPT
01500 N 200 20 o — -
012000 [s) 400 50 § 2 /2 In 2.80 1.28 1.07 3.55 174
0/3000 P 500 50 e Dial { MM | 71 33 27 90 NPT
074000 Q 500 50 o " W
T = T 30 E’; 4 n 4.32 1.83 1.25 557 f{é or
276000 r 2000 200 Dial | MM 116 | 42 a2 41 | ¥ NPT
010,000 u 2000 200 g" In 6,54 { 1.70 1.68 1 8.22 | 1/4°or
015,000 v 2000 200 Dial | MM | 166 43 43 | 210 | NPT

Page 16




2129 East Birchwood Ave. Cudahy, WI 53110
(414) 483-5600 1-800-236-3580 FAX (414) 483-1857
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Two Channel Relay with
Intrinsically Safe Outputs

Specifications

Electrical

Supply Voltage: 12 or 24 ACIDC +10%
Power: 1.5 watls

Inputs: Switch Closure or Probe

input Sensitivity: 10k - 100k D
Pick-up & Drop-cut Delays: 0.5 second
Max. Open Circuit Voltage: 7 volts
Max. Saurce Current: 0.1 miliamps
Qutpui Rating @ 25°C:

5 Amps @ 125VAC

& Amps @ 30vDC or Z50VAC
20,000,000 Mechanical Cycles

Phystcal

Mounting: Din Rail mount

Termination: Touch safe screw terminals,
with it mechanismm, #12 AWG rmax.

Weight: 10 Oz,

Ambient Temperatures
Operating: 0°C to 55°C
Sterage: -40°C to B5°C

UL-913

Class 1, Division 1
Groups A, B, C,and D
Hazardous lL.ocations

Ordering information

ISR - 24V - 10K

R-K Model j

Operating Voltage
12v - 12VACOC
24V - ZaVACIC

’ Sensitivity
18K - 0k 2

{Consult faclory lor
other sensitivity aptions.}

« 2 Independent Relays
+ Compact Design

+» Contact or
Probe Input

+ Built-in De-bounce
Delays

Power and Output
status LEDs

+ L ow Voltage Design
for 12 or 24VAC/DC

Din Mounting

12 or 24VDC
Battery Back-Up

£185046
Standard UL 813

-

Connections
Low

ommMoN — Yallage
o P

upply
{LVS)

Input
Commons
*@" and

“15 GND”
ara ntemally
joined
lagalher,

Gro—und
@

See contro! drawing ABT57-4
for other input examples.

=
J:-"—

Gro-und

J

If Low Voltage Supply is
grounded, the ground must
be connetled to terminat 2.

Dimensions

b 1.62% ]
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—»| j*+-0.5 sec.

A I
i | {+0.5sec.
ANC [ E
—»| |+-0.5 sec,
B § |
I —¢| |4-0.5 sec.
BNO f

513.489.4060 or 800,543.4936 + www.rke.com - e-mail: sales@rke.com

Operation
Two Channel Retay

| The ISR has two independent

outputs to the hazardous area and
two independent {dry contact) relay
outputs. The cutpuls to the hazard-
ous area can be switches or, when
used with a conductive Hguid,
glectrodes. When oulput "A" is
completed (contact closed or low
resistance), 0.5 second later the dry
cutput contact “A" is closed and the
"A" LED turns On. When output “A”
is opened {contact opensad of high
resistance), 0.5 second later the dry
oulput contact "A” opens and the
“A" LED turns Off. "B” operales the
same way, hut is independent of
“A There is also a supply power
LED indicater. The 18R must be
logated and grounded ih a non-
hazardous location.

111103




L.atching Relay with
Intrinsically Safe Outputs

Specifications

Electrical

Supply Vollage: 12 or 24 AC/DC £10%
Power; 0.B walls

inpuis: Switch Closure or Probe

input Sensitivity: 10k - 100k Q
Pick-up & Drop-out Delays: t second
Mix, Open Circuit Voltage: 7 voits
Max. Source Current: 0.1 milliamps
OQutput Rating @ 25°C:

5 Amps @ 126VAC

5 Amps @ 30VDC or 250VAC
20,000,060 Mechanical Cycles

Physical

Mounlting: Bin Ralf mouni
Termination: Toych safe screw ferminals,
wilh it mechanism, #12 AWG max,

Weight: 10 Ox.

Ambient Temperatures
Operating: 0°C to 55°C
Storage: -40°C to 85°C

UL-913
Ciass 1, Division 1

Groups A, B, C,and D
Hazardous Localions

Ordering Information

ISL - 24V - 10K

R-K Mod=l J

Operating Voltage
12V - 12VACHDC
24V -24VACIDC

Sensitivity (Max. contact resistance)

1101{ -~ 10k G

(Consuit faclary for
other sensilivity oplions.}

Connections Low
common — Voilage
_g_—_ﬂ_ Supply
%9_%@_? {LVs)
VLA
put
_L—"‘“"@ Q Lommons
.. GND  Relay “G" and
Groimd lfoﬂ i?J - GTD It
£fg intama
2a 3% joineg Y
YN N g cgether.

prommr T =

Pump Up Cperation
shaown with Normelly
Closed (NC) Float
Swilches

Pump Down Cperation shown

with Normally
Float Switches

pon (NO)

If Low Vollage
Supply is grounded,
the groungd rmust

be connected {o
terminai 2,

See control
drawing
AB757-4 for
other input
examples,

Pump Down Operation
shown with
Connectivity Probes

Dimensions

‘ 1.42°

OCO0QO

[=X=]}

[efelnlafele]

¥

- |41 seC,
A ] i
50 1
Boeed o
¢ 1 sec.—] e
Relay

513.488.4060 or 800.543.4936 « www.orke.com + e-mail: sales@rke.com

« Two Inputs -
Latching Function

» Compact Design

« Contactor
Probe Input

« Built-in De-bounce
Delays

* Qutput and Input
status LEDs

« Low Voltage Design
for 12 or 24VAC/DC

= Din Mounting

+ 12 or 24VDC

Battery Back-Up

E185046
Standard UL 913

Cperation

Latching Relay

The I8t has two independent
cutputs to the hazardous area and
cne {dry contact) relay ocutput with a
latching function. The outpuls can
be switches or, when used with a
conductive kiquid, electrodes. For
pump down when output "A” is
completad {contact closed or fow
resistance), 1 second later LED “A”
turns On and the dry ouiput condact
is energized. When output "B” is
completed (contact closed or low
resistance), 1 second later LED °B”
turns On and the dry output contact
is unlatched and de-energized. For
purmp up applications use normatly
closed input devices and switch the
position of "A"* and "B."This device
must be located and grounded ina
non-hazardous location.

111/03
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Bracket

TYPICAL WIRING CONNECTIONS

Maximum Phase-Phuse/Phase-Ground Voltages

!

[
TR AT L AT

Figure No. Z1-175 22175 I3-1758 Z1-480 72-480  Z3-480  Z1-650 Z2-650 Z3-650
3 175/NA 4B0/MNA &50/NA
4 J50/NA P60/ NA 1300/ A
S5 350/175 260/480 1300/650
& 303/175 831/480 1125/650 :
7 303/175 B31/480 1125/650
8 175 480 650 ?
9 175/101 4807277 650/375
16 175/101 4807277 | 650/375
For severe duly applications select arrester with next highest voltage roting.
1y
’ 3 RS R L
% . A A B _ FIRR RAA R, ._% [
e will B I N
! SRS W
- 1}?”‘ - - .;ﬁ»»‘"‘“""' T% } E
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- %M} B T
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Figure 3 Figure 4 figure 5 Figure &
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5 oy, & ﬁw _ ﬁ [
6 = T ;
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o - o gL o “ 3 -
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Figure 7 Figure 8 Figure § Figure 10




3 Phase Voltage Monitor
PLMU Series
Universal Plug-in Monitor

ANS1 Device #27/47/59
Phase Loss, Phasz Heversal

& Protects Against:
Overveltage, Undsrvaltage, & Unbalanced Voltages

A Octal Plug-in with SPDT Isolated 10 A Contzets

# Opesates from 200 .. 480 ¥ AC

8 LED Indicator Giews Green when Yolmges are Acceptble,
Red for Faulis

B Simple 3-Wire Copnaclion for Delta or Wye Systems

Deseription

The PLMU S eries continuously measures the voltage of each of the three phases ta provide protection
for three phase motors and sensitive loads. Its microcontrolier senses under and over voltage,
voltage unbalance, phase Joss, and phase raversal. Protection is provided even when regenerated

replace hundreds of competitive part numbers,

' Jperation

Upon application of power, a 0.5 s random start

| delay begins and the PLMU measures the

voltage levels and line freguenty and selects
the voitage range. The cutput relay is energized
and the LED glows green when ail voltages are
accepable and the phase sequence is coract.
LED flashes green during trip delay, glows red
when cutput de-energizes. Undervoliage,
overvoltage, and voltage unbalance must be
sensed for contlnuous tp delay before the relay
de-gnerglzes. Re-energization is automatic upon
fault correction, The outputrelay will not energize
if a fault condition Is sensed as three phase input
voltage is apphied. Line voltage is selected with
the knob, setting the over and under voltage trip
goim:s. Voltzge range is automaticatly selected
y the microcontrolier,

ASME A17.1 rule 2106, NEMA MG 14:30, 14:15;
EEE £62.41-1991 Lev

el
B Approvals: T @ C€ - Pending

Yeliage Unbalance

Trip Delay

Part Number

Adlustable 2 .. 10%

Adiusteble 0.25..30s

PLMUI

Availahie with Eixed Unbalange and Trip Delay

TechnicalData

| voltages are present. tniversal voltage operation and stendard base connaction zllows the PLMU o

Lt 12 L3

2 Amp
Fast Acting
Fuses

F = Fuses
QA =Phase A=1L1
@8 =Phase B =12

C =Phase C =13
NGO = Normaily Cpen
NC = Normally Closed

Relay contects are isoizted. Dashed lines are
internaf conpections,

CAUTION: 2 amp max fast acting fuses shouid
be instailed externally in series with each input.
(3} (Bussman KTK-2 of eguivalent)

Ane 1age
Type Three phase Delta or Wye with
ne conhection to neutral
{ine Yoltage 200 ., 480V AL 4/-15%; 50 . 60 Hr +/42 Hr

Adjustable Voltage Ranges

fAutomatic Range Selection}

200, 240V AC, 5¢ ... 60 Hz,

340 .., 420V AC, 50 Hz

400 ., 380V AC, GO Hz

Maglmum veoltage 552 V AC

| _Phase S2guence ABC
Overvolaqe, Undervolage, & Voltage Unbalance i
Type Volage detectionwith delayed trip &automatic reset

Overvolrage & Undervoltage

Undervoitage Trip Point

88 ... 92% of adjusted line voltage

Aesey Voltage

+2% of rip voltsge

Cverveltage Trn Paint

109 ... 113% of adjusied line voltage

Reset Voitage

-2% of trin voltage

Voitage Unbalance Trip Point

Adjustable from 2 ... 10%
or fixed 4 ... 10%

Reset on Balance (%)

VOITAGE -
MORITOR ™

[ UL
MyaTh FRJ

PEREL
LIS R B4

“CAUTION: Select an octal spcket rated for 600 V AC operation.

S elecied Unbakance 2 3 4 5 a 7 8 9 10
Heset 1.5 2.5 3.5 4.5 5.4 6.3 7.2 B.1 3 e .
Trip Defay Range Adj. fram 0,25 ... 30 s orfixedd 2... 30 s +/~15% T = }
Severe Unbalance - 2X Selected Unbalance 0.25 ... 2 5; if trip delay Is less than 2 s; e [
the trip delay is used Za e G [ B
Random Start Delay 0.65 &N éf [
Phase Reversal & Phase Loss Trip Time 150 ms @_, | [
Phase Loss Set Point 15% unbalance = |
Reset Type Automatic b5t 78 Li‘:—z-m(?ﬁﬂ#"“*
o : : (.2) 3,03 {770y
utput Type Energized when voltages are acceptmble
Ratin 10 A resistive @ 240V AC; 1/4 hp @ 125V AC; -~
’ 173 hp @ 250 V AC; max. voltage 277 V AC fnenes Milimeteis)
Life Mechanica) -~ 1 x 10°; Electrical -- 1 x 10° .
Protac fian Accessories
Surge IEEE C62.41-1991 Level B
Isalation Voltage 2500 v RM5 input 1o outout
Mechanical
Mounting® Plug-in socket rated 600 V AC F
Termination 8-Pin octal piug -
Packago 3.03 x 2.3%9 x 1.78 in. (77.0 x 60.7 X 45.2 mm]
£ nvironmental ] ;;Eiﬁ:iiﬁ-mm
Opermating_Tenmperature A0 L., B0°C B PO 341
Storage Temperpiure -40°C ., +B5°C Paoet mount kit A-pinsockes LAMP fuse
weight B.6 oz {244 q) P 823 PR OTOS PN POBODYY
DN ral S5 L
P/Ms: CI03PM (Al )
12322005 |5 feet} SRR

See accessory page at the end of this secten.




2129 East Birchweod Ave. Cudahy, WI 53110
(414) 483-5600 1-800-236-3580 FAX (414) 483-1957
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V SERIES » LIGHTING
INCANDESCENT COPPER-FREE ALUMINUM FIXTURES

Enclosed & Gasketad®

@ listed - File E10514
@ cenified - File LRI

V SERIES Features

ENCLOSED & GASKETED « Electrostatically applied epoxy/polyester
Applications finish

Locations requiring durable, » Enclosed and gasketed fixture (vapor-
protected lighting fixtures tight}. Joint gaskets provided to seal out
Wet and dirt laden locations, such as moisture and dirt

industrial environments requlting » S plice box selections include pendant,
enclosed and gasketed {vaportight) ceiling, bracket and stanchion mounting
fixtures wpes

Lighting walkways, tunnels, loading + Modular design permits selection of
docks, exits, stairwells, etc splice box, fixture bedy, globe, guard

and reflector for specific or custom
applications

« Hubs are threaded for attachment to
conduft and set screws are provided in
pendant fixtures

Fixtures intended for base-up
maounting

Heat resistant glass globes recom-
mended for wet locations

v Copper-free aluminum less than 4/10
of 1%) construction with efectrostatically
applied epoxy/polyester finish resists
Corrosion

Class |, Div. 2, Groups A,B,G,D

Class |, Zone 2, Groups 1IC,JIB,IIA

NEMA 3, 4 - When used with
fempered glass

(@) Listed - Fite £50514
©l-1571 Standard for Incandescen] thxiures
{L-844 Siendard lor harardous focation fixlures

@- Cerlifled - File LAT1713

'BEILING-FIXTURE.WITH VEX SPLICE BOX = .0
ALD0 NSISTS OF

ecrre | Lame | wus CAT NUMBER GONSISTS

TYPE WATT | SIZE FIXTURE W/ MOURTING FIXTURE CLEAR SUARD
GLOBE & GUARD BOX BODY GLOBE*

0 150 12" VUXEB-1-100PX D VGX-1 VXFG-100 N34 | VCGP-100 | VAS-100
34" VUXEE-2-1DIPX D VGX-2 YEFC-I00 N34 | VCGP-100 | VAG-100
} 2m 300 172" VUXGE-1-200PX D VK- VXFC-200 N34 | VCGP-200 | YAG-200
’ 38! VUXGE-2-200PX B YGX-7 | VXFC-200 N34 | VCGP-200 | VAG-200

KILLARK’



XEDS/XDS SERIES » DISTRIBUTION EQUIPFMENT
DISCONNECT SWITCHES » 3 POLE/NON-FUSIBLE

Class 1, Div. 1 & 2, Groups C,D
Class i, Zones 1 & 2, Groups 1B, A
Class U, Div. 1 & 2, Groups E,FRG
Class Wi

NEMA 7{C,D} 9(E,F.G)

@ Listed - Fits £53290
@, Certified - File LR1371

XEDS-30 XDS-2003 See lites (or details or cali Killark,

Applications KEDS GISCONNEGT SWITCHES

» Hazardous areas due to the pres-
ence of flammable gases or vapors GATALRG NUMBER

. YIRS ENCLOSURE | ENCLDSURE WITH ENGLOSURE WITH ENCLOSURE ONLY SWITCH
combustible dusts or easlly ignitable WiTH SWITCH AND SWITCH AND TWO (WITHOUT SWITCH DR | RATING
finers or fiyings SWITCH AUXILIARY GONTAGCTS | AUXILIARY CONTACTS | AUXILIARY CONTACTS)

« Use in accordance with the NEC/CEC AEDS-20 AEDS-30A XEDS-30AA XEDS-A 30
wherg g horsepower rated quick XEDS-60 XEDS-BOA XED5-BOAA KEDS-B 60
make-quick break disconnect NEDS-1000) XEOS-100A0D XEDS-100AAD XEDS-BO 100
means for & motor and its controller ¥05-2003 XDS-2003A XDS-2D03AA Xos0800 200
is permitted ' —

N . Auziiary switch kils are availzble for separale conlrol

Goéio 10?&2231 A'mp Hlousmg ith HORIFICATIONS circull applications. Each auxilfary switch has one

. terna . 9_ is vault typ.e WI% » " SUFEIX NUMBER DESCRIPTION normally open angd one normaily closed conlac!,
stan'dlar d provisions for locking in “QFF - Each swilch includes three soldered, ideatified DE
position with up 1o three padlocks U3 Drain and breaths: feads. Baled 15 amps 8t 250 volts maximum.

 Provisions for locking in “ON" posi- sur7 109 Amp solid agutral @ Due to wirs gulter space, this unit Must ba wired
tion available as factory modification 518 225 Amp solid agulral with incoming (fine} connection through the top hub
(add suffix 5U40 to catalog number) SLAD Lock "on for handle and cutgoing (foad) conneclion (o the botfom hub,

= Enclosure and external handle is KIT-25% 132 Amp grourd 1
cast copper-free aluminum alloy KiT-252 225 Amp grouad ug

{less than 4/10 of 1%
« Cover bolls are stainless steel

YEOS ELECTRICAL RATINGS

. MAXIMUM HORSEPOWER-THREE PHASE-3-POLE
« Cutler-Harmmer Type-DS Switches SWITCH o
e AMPERES |40 VAT 340 VAC 480 VAC 500 VAC 750 906
30-680-100 Amp Housing 30 5 10 70 a5 71,2
= Two cast conduit hubs; one top ani T b 20 10 60 15
ons bottom 100 15 30 75 75 25
» Internal disconnect handle mechanism 200 - &0 125 150 40

is a siiding plate mountad to the cover

200 Amp Housing
» Two driled and {apped conduit
cpenings, one top and ong botlom

+ Customn drilled and tapped conduit XEDS-A | 1-1/qm | 838" | B3| RAET 10147 | F-3AY 11747 | LAY [ 6T
openings available on any of the four (213) (222} a1y ) (260 {187) [(302} | 35) (175} (51}

XEODS OIMENSIDNS

CATALGG | HUB [
NUMBER | SIZE A B L2 S £ £ & K 4

sides. {See Conduit Opening Dala YEDS-E | ov 1078 | sovet | 76" | 137 | 7.3mr |16 YT I e
Chart, page E37, or consuli factory.} {278) {232) (31} | 4352) (a7n) oy | (a4 1178} (51
« Drillad and tapped holes are provid- XD5000C | 3¢ 14-172* | 13-7/8B" 1 et | 22" 15 | — 3-8 1278 -

ed with close-up plugs for field 388y | (352) (13) {559y | (381) )] 3
assembly of drain and breather

« Handie mechanism interlocks with

NOTE: A & B dimensions are for mounting.

disconnect switch to pravent open- Dimensions 5
ing of enclosure when in the "ON"
position
= Alurninum hinges are supplied as H
standard on left side of all 200 AMP g _L F
y assemblies T L
. NOTE: Space for additionat
orilf & lap conduil opening

i-1/4* for XEDS-30

- | —
Alse is focation for SU3 drain I‘_ — &

2% for XEDS-60+ 100
ang traathar whon requestad,

KILLARK'

XD5-2003



RIVE PROPELLER FANS

MobEeL N

EXHAUST or SUPPLY
@ Eight wheel diameters— 8" through 24",
® 250 to 65400 CFM—up to V2" static pressure,

® Panels— square steel construction with streamlined venturi
infet...venturl is reversed in supply-fan panels...baked-green

anamel finish.

8 Wheels— aluminum blades with steel hubs.

® Motor mounts— wire-guard-type motor mount [see photo at lett]
is standard on all Model N units.,.guard is zinc-plated steal.

® Motors— standard motors are totally enclosed air over with pre-
lubricated ball bearings except Y12 and Y20 HP motors, which
are shaded-pole totally enclosed permanently lubricated sieeve-
bearing type. Motors s HP and larger are suitable for either
horizontal or verticat service...specify “for vertical mounting” to
have wheel locked to motor shaft.. V20 and Lz HP motors are
not stitable for vertical service.

—n—
+ ¥ H = min. walt + 4]
R N ) Ihickness, N +
| T h
B - B
i I ] \ |
T - et L 2
] T ’ ?
l i I
l | il
" ; It
1 : I 41 L ¢ )3 I
- ™ _t " s + ﬁ—‘-—-‘L
e Fl—ge— 8 e b pdb—gma 15t = BB A}
Asg. £ max. A
SPECIFICATIONS DIMENSIONS IN INCHES.
H minimum Mounting hale ]
AppHcation Model d}g’;ﬁ; A B ] Et Gt Aute- Motor- no. and diameter w;?égsh]l
matic operated Fan Shutter
ENBZ- 8 13V 3 10V4 10%4 1548 412 B-%s6 | B- %2 25
EN102- 10 15V 4 Ya 1034 1048 15/ 4§34 B-5%w | B-%n2 29
ENIZ2- 12 174 5 s 1114 0% . 2 534 8.%6 | B-%:2 35
EN142- 14 20Va B2 58 1114 10% 2 54 8-%¢ | 8-%2 50
EXHAUST EN1BZ- 16 2314 8 1 12 11 2 Bl 8-%s | 8- 94 50
EN182- 18 241/ 814 B 11v% 10%& 2 5lA 8-9%6 | 8-% B5
EN202- 20 274 10 8 1274 12 2 5% 8-515 | B- % 30
EN242- 24 30V 112 1 1334 12%8 2 514 B-%g ¢ 8.%2 g5
SNB2- 8 13%% 3 10%4 10V gl 8-51s 1 8-% 25
SN102- 10 154 4 1044 104 Auto- 914 8.-% | 8-%e 28
SN122- 12 17Vs 5 11 11 matic A 8-5%¢ | 8-V 35
SN142- 14 20V3s 62 1i% 115 gle 8.%6 | B-%n2 40
SUPPLY | quige- | 16 | 2314 | 8 ve | w | oake | UL s | gowie | 8% | s
SN1B2- 18 2414 8if 12 12 availabla 3k 8-%s | B-9%2 65
SN202- 20 27Va 10 1214 12Y2 9l 8.5%¢6 | B-9%2 g0
SN242- 24 30Va 1114 L 121 124 93k 8.5 8- %2 S5

i

£ £ and G based on longest motor used for each size fan, * Shipping weights shown are maximum and include totally enclosed motors and weight of packaging.
NOTE: Exbaust units are available with either automatic or motorized shutlers. Supply unils require motorized supply shultier
Dimensions not 10 be used for construction unless cerified.

When ardeting, specify comptete mode! number as shown on page 3.

Copyright @ 2002 by The New York Stower Company.

PAGE 2

Tolerance: £ Ye”



HAZARDOUS LOCATION CONVECTION HEATER

+ Cabinet size 18" high, 9" wide Element assembly pressure lested o 100
+ Color beige powder coat textured finish pounds per square inch to prolect against
» Heavy duty 16 Ga. Steel air lgakage into element,

» Fully assembled unit
« Slope Top Design

Corrosion-Resistant Sheath provides
resistance 0 oxidation, corrosion,
plus a broad range of chemicals

and atmospheres. - . .
P Precision nickel-chromiusm

Lead Arrangement. Salid nicke! pins overlap— windings centered in the unit
the resistance windings inside the core. for aven, efficient hesl,
Pins are permanently connected during the  £Higient dielectric compacted to &
@ ‘SB, : swaging operalion for Louble-free predetermined density resulls in good
© aletlrical continuity. heat fransfer, and strength 1o with-
stand normal shock and vibration,

NEMA 4 UPG: : CABINET.| ' NOOFI |MAXFUSE] =
Hose Down ERBTINGS. |- §86334%). . MODEL* 'l S CENGTH [ELEMENTS| USIZE | WT. .
Rated 655002 | FEP1812-1RA e 15.9 20
655019 | FEP-1820-1RA 208 a7 1®
655026 | FEP-1824-1RA | 1808 6143 240 7.5 4 1 10 50 Ibs.
i | 655033 | FEP-1627-1RA pred 6.5 10
& | 655040 | FEP-1548-1RA 480 3.8 5
o & i [ess0s7 | FEP-3520-1RA 208 173 20
'g G W | 655004 | FEP-3624-1RA 240 15.0 20
o é ¢ | 685071 | FEP.362ZT-1RA | 36060 12286 217 13,0 34" 2 15 54 fo3.
g N 2| Gssoss | FEP-304B-1RA 480 75 10
o 3 & | ess170 | FEP-365T-1RA 500 5.0 0|
& % < | s65095 FEP-3620-1RA 208 18,3 20
e g 655101 | FEP-3824-1RA | poo | o0 | 260 158 - ; 20 56 tos.
ALLT-2AModels |2 = o 655118 | FEP-3627%-RA 277 137 15
normal stock g 0 1656125 | FEP-3B48-1RA 480 7.9 10
items, contact 23 655‘3; ';E:;Bif“:m 08 ) 385 ;‘;
= 1| 6551 L TB24-1RA 240 Ity
F_a ctory fD[Ir lead- © 5| gsstse | PEP-7E2r1RA | 7600 | 25938 | 277 214 56 2 38 85 s,
time on all T-3A 655163 | FEP-T646-1RA 480 158 20
Models 655187 | FEP-7657-RA 600 12,7 15
655154 | FEP-0812-TRA 120 5.7 10
655200 | FEP-DB20-1RA 208 18 5
§5521¢ | FEP-D824-1RA 800 2738 240 3.3 34" 1 5 50 1bs.
555224 | PEP-0827-1RA 277 2.8 5
w 555231 | FEP-0845-1RA 480 17 5
% 555248 | FEP-1612.1RA 120 133 15
a 3 g | 656256 | FEP-t620-1RA 206 77 10
o O D2 | FEPB2RA | o | 240 6.7 - . 10 .
G g L |essers | FEP-1527.1RA 27 5.8 10
& T | 655286 | FEP-1648-1RA 480 3.3 &
ol :§ o | 655385 | FEP-1857-1RA 500 2.7 5
Wall Mounting B c = ['es5293 | FEP-1712-1RA 120 162 28 i
Brackets ;‘ : % 555308 | FEP-1720-1RA 208 B.2 10
(standard with Heater) g T & esse FEP-1724-1RA | 1700 | 5802 240 7.4 587 1 1o 4u (bs.
2 § O essu23 | FEPATZIRA 217 6.1 10
2! 655330 | FEP-1748-1RA 480 35 5
= 55347 | FEP.3420-1RA 208 163 20
655354 | FEP.3424-1RA 240 142 20
25 0 e 655361 | FEP-3427-1RA | 3400 | 11804 | 277 123 58~ z 185 55 Ibs.
655376 | FEP-3448-1RA 480 1.3 10
3 655302 | FEP-3457-1RA 600 8.7 10
Hazardous Locatipn Heatar s WARNING: Do not operale heaters ' ambient temporalures exceeding 40°C (104°F}

easily inslaiied by one person. 10"
HAZARDOUS LOCATION THERMOSTAT - REMOTE MOUNTEDR

Juaction bex axtands 5-172 ~ from
tha right 8nd of the housing

gup3a4 | MDDEL | ‘DESCRIFTION - WT.
538167 | EPETDBS | 56 - 90 9F 24-277 VOLT SPST | 5 e,
835077 | EPETDSD | 50 - 90 °F 24.277 VOLT DPST | § bs.

A § inch minimum space from botton
ol healer 1o the lloor Is required for
ample alr flow, .




LOW VOLTAGE

SINGLE STAGE THERMOSTATS

ECONOMY MECHANICAL THERMOSTATS
Reliable Performancea in an Attraclive Design

FEATURES

» Rugged snap-action contacts.

+ Adjustable heat anticipator.

+ Bi-Metal thermomeier.

« Heat/Cool model includes swilching subbase,

« Heat/Coof model compatible with Electric Heat systems.
+ Classic White color

SPECIFICATIONS

1C20-101 - :
Anticipation Rating, Heating . ... Adjustable from 0.15 10 1.2 Amps
Anticipation Rating, Covling ... Fixed
Differential, Heating .......... 2°F (1.1°C)
Differential, Cocling .......... 4°F (2.2°C)
Dimensions ................. FH K 2 Wx 127D
Dimensions, Switching Models .. 3¥"Hx 3"W x 1%4"D
Electricat Rating ............. mV to 30V, 50/60 Hz or DC

PARTS AND ACCESSORIES sesond of this saction for parts and accessories

» Thermostat Guards — see pages 23-24
» Wallplate F61-2489 — 5's"H x 6°W

1C26-101 ‘ﬁ@}:ﬂ TECHNICAL HELP

. Configuration/Widng ............. ..., See page 198
Typlcal Stages System Fan Antlcipation

Application | Heat/Gool Switch Switch Contacts Heat/Cool Range Shape Termlnals

017 Heat Only & 1 None @ Nons | Snap-Action Adjuslable 50-80°F (10-32°C} Vartlcal RW

| Heal Onl 1 Nons Nene Srgp-Action Adlusiable 509-90°F {10-32°C) Verlical R, W

Conl Cnly 1 Nono Nona Snap-Action Fixed 50-80°F {10-32°C) Vertical R.Y
Hea¥Cool i Heal-Of-Cool | Aulo-On | Snap-Adtion [ Adjuslable/Fixad 50-90°F {19-32°C) Vertical RC, RH, W,
] G0 8 A

@ Lowes! lermparalure setling s “OFF” position
@ Includes optionat "X terminal cennection for Elactic Hoal systems thal requiro the thermostal to anergize the Blower (G terminal) on a call for heal
@ Inclydes FE1-2489 wall mounting plate to cover marks lefl by provious thermoslal

www.whito-rodgers.com 21



1C20/1C21/1C26/
1D56/1E56/1F56

CONFIGURATION AND
TYPICAL WIRING

Electric Heat Furnaces

(Single Transformer Systems Oniy)

The tharmostat as shipped may not operate the fan correcly. if
both the heating and cooling system musl operate the fan relay,
ramove the yellow faciory-instalted jumper wire from the Y terminal
and connact it fo the A terminal. The fan should now cycle when the
lermostat calls for eilher heat or cool.

Heat Pump Applications

This thermostat WiLL NOT provide multi-stage heating or cooling
operation, For single-slage heal pump applications, install a short
jumper wire across terminals W and Y. If the old lhermestat has a
terminal that is condinuously energized, disconnect the wire from
the old thermostatl's terminal and connect 1t either to the: 13 B
farnsnal, if the raversing valve is energized on a call for heat; or to
the 2) O terminal, if the reversing valve is energized on a call for
caol If the system heats on a call for cool, or vice versa, this wire
has been connecled to the wrong ferminal.

CONFiGURATION

TYPICAL WIRING DIAGRAMS

Special Application Terminals

The B and O terminals can provide swilching for special funclions
other than heat pump cperation, When (he syslem switch is in lhe
HEAT posftion, the B terminal is enargized. When the syslem
switch Is in the £Q0% position, the O terminal is energized.

Mova this laver 10
adjust hoat
enticipatar

Amrow poinis 1o the
matched cument rating
of tho primary ¢onirol

Antlcipator adjustment

Faclory or Fiald-lastaiiod Jumpar

NOTE: Some thermostat
models dop’t Include alf
terminais as shown here.

Tominet orox
In eoaling

Newirol
TRANSFORMER E]

aod ‘Tarmingt energlrnc
s B fry haating e

Torminal "A” is nol
I figxd whing. Sea
SPECIAL SYSTEM
CONFIGURATIONS
seclion for propar
use of inrmined "A”,

Single transformer heating/cooling system

NOTE: Aemove factory-
nsiafied [umpar beiwoon
RC and AH termings ke
s spplicanon.

TRANSFORHER
Fan
o
120 VAC

Sag SPECIAL SYSTEM

Teuninal anergizad Tarminal encrgiead  Tominal “A” is nol lor figld wiring.
tn cooilng in haling

CONFIGURATIONS section for
propor use of lanming "A"

Two-transtormer heating/cooling system

Faelory o7 Finld-tilaiiod Jumpe:

Fiald-insiakiod Jumper

ke,

Compmsas .
Elgfay e
g

H

&

O ©

Tamingt anergirnd El Tarenlnal esotglred
In cooling I heating

Tarnlnol "A" Is not for finld vAning,
Soo SPECIAL SYSTEM
CONFIGURATIONS secllon for
proper use of temminal *A”.

Single transformer, single stage heat puimp system

198 www.white-roggers.com



WHITE-RODGERS

instaltation Instructions for
Heating only

1C20

and
Heating & Cooling

1C26

YOUR THERMOSTAT REPLACES

Daacription 1020 1028
Standasd Healing & Cooling Systems - 4 or § wires No Yas
Standard Hast Qnly Syslams Yas Yos
Millivalt Heat Only Systems - Floar or Wall Fumases Yas Yus
Standasrd Contral Alr Condiioning o Yas
Gas or Oif Hast Yes Yag
Elaclic Fumace Yes Yos
Hydronlg (Hol Wales) Zong Hoat - & Wires Yes | Yes
Hydronle (Hot Waler) Zone Heat - 3 Wires No Mo
tgst Pump (No Aux or Emorgoncy Heat)} No Yos
Hopl Pump {with Aux or Emergency Heat) Mo No
Basoboard Eloctic Hoabing or Lina Yoltega {120 or 240 Vol) No No
o _
MOUNTING SCREWS

GAFTIVE SCREWS

SUBBASE

{MOBEL 300

ONEYY

COVER
Adaptor Plate
Figure 1. {optlonal)

WHITE-RODGERS

EMERSON ELECTRIC CO.

9797 REAVIS ROAD

ST. LOUIS, MISSQURI 63123-5398
www.white-rodgers.com

CONTENTS

Preparations ... 1
Thermostat Features ........ 2
Removing Old Thermostat .................... 3
Mounting and Wifng .....ccceeccencevnenen . 4
Set Heat AnBiCIBaton e corvrrvvreesemcecrer e O
New Thermostat Operation .................... B
Specifications ...uensrennn ©
Troubleshooting . ccocerernriinssmrrees 8

PREPARATIONS

Assemble tools required as shown below.

e S

FLAT B ADE STREWDRIVER YARE SUTTENETRICIER

HAND QR FOMWER
DRILE WITH 3714 IKEH
DORL BT, IF NEERED

SPIRIT LEVEL G BLUME AON AWD LINE DFTIONAL~-
THELRMOSTAT MUST DE LEVEL TO WORK PaoPTRLY

Before removing wires from old thermostat’s swilching subbase,

label each wire with the terminal designation it was removed from.

Some models alsa include an adaptor plate to cover unpainted

surfaces. Thermostat wires pass through the adaplor piate center

opening.

1. Remove Old Thermostat: A standard healcoof thermostal
consists of three basic pars;

a. The cover, which may be either a snap-on ar hinge type.
b. The base, whichisremoved by loosening all captive screws.
¢. The switching subbase, which is removed by unscrewing
the mounting screws that hold it on the walloradaptorplate.
Make a note here of the anticipator setting on
the old thermosiat for future reference and use in stop 6.
The heat anficipator pointer, if adjustable, will be setatlone of a
series of numbers representing the current rating of ihe primary
controf in your furnace. The number will be one of the following:
2, 4,.8 elc.or0.2, 04, 0.8, etc.
If no heat anticipatorfindication is showing, do nol be concerned;
move on 1o the next step.

PART NO. 37-6335A

Printed in LLS.A.

0142



) SET HEAT ANTICIPATOR

Set anticipator to match the setting of your old thermostat you
noted in Step 3, or, the anticipalor should be set to match the
current rating stamped on your main heating control. The heat

anticipator Is adjustable from 0.15 to 1.2 amps. Adjust the anticl- fb;z{e :;vﬁiafi a;{ﬂ_ l
pator by rotating the contact arm (see fig. 5). The anticipator NOTE o edjust haal amicipelor
sefting is indicated by the numbers on the base that the pointer Eor iivolt Application:
points o, If you are unsure where o set the anticipator contact the Flotale contact arm 1

¢ to res! on this rivel, :
heater manufacturer for a recommended setfing. D))
Maove the pointer counterclockwise to lengthen heating system o~

cycies; move clockwlse to shorten healing cycles. Adjustments o poins o tha
should niof be greater than 1/2 marking at a time. current raling of
Snap on Cover: Carefully slign the cover with the base and snap the pilmary coontircl
the cover onto the baese. Flgure 5. Anticlpator edjustment

Typical Gas Valve Typical Zone Valve

Typical Oil Primary

[ 24VAC
50/60 Hz

2
7

N EW TH ERMOSTAT 0 PERAT‘ON B showo swlich position
1¢20 Heat Only — After power is turned on, slide temperature T SYEr OFERATION
tever to desired setting. To turn heat off, slide lever all the way io AliTo_of | 8oL OFF HEAT
the left until it clicks. )
N : 3

1C26 — This thermostat is easy to operate. Fig. 6 shows how the § i:] D ﬁ Ej © heating: o cooling ne
heating/cooling system and fan operate when the switches are In | Mo hosting; no sooling: lon runs contiavous}

o . A H 3 iy
various positions, After power is lurned on, Use the system switch D E [:l ﬁ D
to select aither heaiing or cocling, or to turn the heating/cooling HE 12 ENEm S;;’E‘ggbi";;"mcy°‘°’ fom themosial; fan runs
system off. Use the fan switch to control fan operation. When the
fan switch is in the AUTO position, the fan will cycle with the B [ B8 [ ] costina sysiom ond tan eycio tom thomosat
heating or cooling system {fhe fan will not runt ifthe system switch | Ftonting systom cyaios from iharmostat fan cycios
is in the OFF position and the fan switch is in the AUTO position). B U] [0 L] B o tan cormrel on ormace ‘
When the fan switch is in the ON position, the fan will run Teating Systom cyclos from thermosial; fan runs
continuously, regardless of system switch position {even if the El ﬁ D E! ﬁ conlinuously

system switch is set to OFF, the fan wili run If the fan switch is in

the ON position). Figure §. Subbase switching and thermostat/system

operation (1C26 only)

SPECIFICATIONS

ELECTRICAL DATA THERMAL DATA:

Switch Rating ..oveiceceeeeeineen 24 VAC {30 VAT max.) Temperature Range ............. 50°F to B0°F {10°C to 32°C)
HeaHNG . cveveererermrereniee e 015 10 1.2 AMps Operating Humidity Range...0 - 30% noncondensing
Cooling e D 10 1.5 AmiDs

Switch Action .....ccccceeeeeeneee.. SNAP Action
JAnticipator Rating:

“THEAHNG e smeoes e AUjUSTADIE from 0,15 t0 1.2 Amips
COOHNG 1o emeeerensrirsrrsssornreennns FIXEG

www.white-rodgers.com





