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Manufacturer Documentation
Order: 05T-30031A
PO: 119765 OP

The following statement is intended to serve as the manufacturer documentation required for PO
#119765 OP.

The items provided by QED Environmental Systems, Inc. meet the requirements of the SOW as
well as the specifications and drawings submitted by QED and approved by Shaw Environmental.
The air stripper has been fully tested and no leaks are present.  Furthermore, each blower was
energized for 30 minutes and found operational.

The air stripper unit and blower skid are shipping on 12/30/05 and are expected to be delivered
on 1/6/06.  An 8000-lb forklift with 6’ forks is recommended for offloading the equipment.

Attached are photos of the unit along with the production checklist.  Please let me know if any
additional information is needed.

Christy Beears
Treatment/Custom Products Supervisor
Severn Trent - QED Environmental Systems, Inc.

Phone: 800-624-2026 ext 496
email: cbeears@qedenv.com
website: www.qedenv.com

T QED 
Environmental Systems 



    

    









JOB NUMBER OS'J ~ 2. q 8~1 p. 
FABRICATED/INSPECTED BY/DATE IL/2.I - \2 /2. 7 

TESTED BY/DATE DB,/ DP 

EZ-TRAY 11nd EZ-STACKER STRIPPER FINAL CHECKLIST 

PERFORMANCE CHECKS 

V SYSTEM WUT TESTUD ACCORDING TO Tl3ST PROCEDURJ3: 

/ No leaks on system (internal and external on stripper; pumps and piping) 

All switches tested and adjusted if necessary: 

_ _ __.pump operate 

_ __ high level 

✓iow air pressure (tubing connected 10 high port) 

___ .high air pressure (tubing connected to high port) 

___ bag filter high pressure 

V All gauges operate 

_ __ ,Flow meter accurate (compared to digital test meter) 

___ BLOWER SETTINGS DETERMINED FOR CLEAN AND FOULED TRAYS 

At __ GPM: Clean sump pressure = ___ inches of water column 

Fouled sump pressure= ___ inches of water column 

V BLOWER TEST PERFORMED 

~AiJ E. A,c.,\...._ ~)owe Y' ~I'" t? HR ~ p, t(;t 

VERSION 2.5 Revised 6/17/97 
File Name: CKLSTSTP.DOC 
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EZ-TRAY and EZ-STACKER STRIPPER FINAL CHECKLIST. cont. 

✓ ALL WATER DRAINED FROM SYSTEM (WATER VACUUMED OUT OF SUMP) 

V'DEMISTER fN STACK WITH TIE-DOWNS ON TOP AND BOTTOM (EZTS) 

-~-HOLD DOWN SPRINGS ON TIE DOWN RODS SET TO 3.5" (EZSS) 

___ BLOWER INLET ELBOW SECURELY INSTALLED (NEW YORK BLOWER) 

~SYSTEM CLEANED 

~ SYSTEM LABELED 

✓ ALL TRAYS, SWITCHES, GAUGES 

___ DAMPER SETTING FOR BLOWER (NEW YORK) LABELED NEXT TO THE SUMP PRESSURE GAUGE 

___ PA TENT LABEL ON STRfPPER 

___ UL STICKER ON lNSIDE OF CONTROL PANEL DOOR IN LOWER LEFfHAND CORNER 

DOCUMENTATION CHECK 

V SYSTEM COMPARES WITH SALES ORDER 

V SYSTEM COMP ARES WITH TECH REVIEW 

V SYSTEM COMPARES WITH p & ID 

..-----, AUDIT COMPLETED-ALL FOURTH SHIFT LINE ITEMS (CPMT) MATCH WITH THE 
COMPONENTS ON SYSTEM 

L--i_ABOR AND PARTS PAPERWORK COMPLETED (labor sheets, pick sheets) 

VERSION 2.5 Revised 6/17/97 
File Name: CKLSTSTP.DOC 

PAGE 2 of2 
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Little Giant 

MD-SC Series Magnetic Drive for Semi-Corrosive Solutions 

Features: 
• Glass-filled polypropylene fluid contact. 

• 99.5% pure alumina ceramic shafts and thrust washers. 

Curves based on water @ 72°F, 60 Hz 

• Motor selections include open, drip-proof motors with either ball or sleeve bearings. ~ 20 P"-k:AP....+------!'~+-'~-t-+--,~JI 

• Totally enclosed fan-cooled (TEFC) motors with ball bearing available. 

• Thermal protector and a 6 ft. 3-conductor cord with 3-prong plug. 

• Fluid specific gravity up to I.I. 

• Fluid viscosity up to 100 SSU (20 cps). 

• Fluid temperature up to l 50°F. 

• Leak-proof, sealless magnetic drive for handling semi-corrosive solutions. 

• Standard nitrile O-ring. 

MD-SC Series Magnetic Drive for Semi-forrosive Applications 

Q) 

:c 
0 15 ~-+-l--.....P-.rl~+:'kt---l'>c--+.,,,,.__-f--c'-'l!l 

ai (f_ 10 l---+--,l---".,4---t--'ld--'l....+-"n>i<--1--'........,l---li 

0 

Flow (gprn) 
60.--....... -.---.-...--.-...... - ..... ....-......... 

551---+--+-+-+---+--+--+-+---+--+-+--"'li : ➔50F"--,;/:c--+--t--+----+--+--+--+----t---+l--l-,-tl 
451---f ....... --l-'"""""-.f-+---+--+--+-+---+--+-+--D 

-o 40 r ... =-1.::-t---t"-----'k-+--+---thfrJ----t-+--+--'lll 
ra 'r-.... 1"'- p 
~ 35 

'- TTE~&'..~o-sc 
- 30 1-+--l-------l--"' ..... ....,,""""'~--!-+--l-------l-lil 
0 TE-5.5-M~SC I\ 
ffl25r--... ~ \ 
U. 20 l---'i'"tr-,l--+----+---+\\.---+---'\-t--1--+--+-I--+, ! ----t\t 

151---+---'ll--+-+---+--'>-,+-----li\~+---+--+-+-----U 
TE-4i.ro-sc 

10 l--+--+1\....+--t---+-----\\---t;\-+--+--+--+--l!I 

5 l---+--+--l-l-+---+--+-1-+-----\cl------+--+-+-ffi 

' t Q P-~-i:L """-'.~t~J.'i,""·,,'-':'W,'~{<;{8~:;_-.,;·l\,~:/;::';?,)'.;;~9.<(;' .. ,,3tW, ~:-1_.,-;_,~;;:·!,--'-;-=c~;~ ~ 
0 5 10 15 20 25 30 35 40 45 50 55 60 

Flow (gprn) 

Part Model Max. Max. Motor Motor Ship Price 
Number Number gpm Head Inlet Discharge hp Volts Hz Phase Type Wt. Ea.($) 

½"FPT ½"MPT 

¾"FPT 

582503 

582514 TE-4MD-SC 14.2 24.3 

583503 5-MD-SC 17.5 27.5 I" FPT 

584504 TE-5MD-SC 20 29.3 J'' FPT ½"MPT 

➔ 
585504 TE-5.5-MD-SC 32 44 I" FPT 3 "MPT 

586504 TE-6MD-SC 38 54 I" FPT ¾"MPT 

T Series Stainless Steel Magnetic Drive 

features: 

• Stainless steel pump head with PTFE, carbon, ceramic an 

Viton parts. 

• Specific gravity up to 1.2. 
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Thank you for relying on QED Treatment Systems to handle your treatment needs.
After reading your Operation and Maintenance Manual, if you have any questions
regarding the startup or operation of your system, please contact the QED Service
and Repair Department at 1-800-624-2026.

PLEASE NOTE!

Read your QED Operation and Maintenance Manual First!
The manual will assist you in the proper procedure for equipment hookups,
installation, startup, maintenance, and troubleshooting.

It is Important That a Qualified, Licensed Electrician Perform All
Electrical/Wiring Installation Work.
Please see Equipment Set-Up in the Operating Instructions section of this manual.

Follow the Manufacturers Instructions 
All the mechanical equipment that was supplied with your air stripper system should
include the respective manufacturer’s instruction manual for each piece of equipment.
The documentation will either be found with the actual piece of equipment (if shipped
loose) or found within a QED Operation and Maintenance manual that includes all
relevant manufacturers’ instruction sheets.  

Follow Safe Work Practices
Be sure to follow all associated safety practices. 
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BASIC SYSTEM DESCRIPTION

EZ-TrayTM systems are fabricated from rugged stainless steel, or treated carbon steel.
Each system is pre-assembled and factory tested before shipment to your site. EZ-
TrayTM low profile air strippers are built to meet site and project specifications, which
can include a number of standard or optional pieces of equipment.  Depending upon
the specifics of your order, the equipment described in this manual may or may not be
included with your system configuration. Please refer to your sales order for the
equipment that should be included with your system.  Equipment information will be
found either within this O&M manual or in separate documentation provided in
addition to this manual. 

Air Pressure Gauge (Standard)
The standard pressure gauge reads the differential pressure between the sump
pressure and atmospheric pressure, in inches of water column.  The gauge is
connected to the system via tubing that is attached to a pressure port on the air
stripper sump.  The air hose connected to the sump leads to the "high" pressure port
on the gauge.  The "low" pressure port is left open to the atmosphere.

Demister (Standard)
A demister pad is installed beneath the air discharge stack located on the top cover of
the unit.  The purpose of the demisting pad is to remove entrained water droplets that
would have blown through the discharge stack.  It is possible, though unlikely, that
the demisting pad may become plugged or fouled.  If this occurs the demisting pad is
easily removed.  Disconnect the vent line, take off the demister cap, and remove the
demister.  The demisting pad can be cleaned with a pressure washer or replaced with
a new one.

Gaskets (Standard)
Three gaskets are used in the EZ-TrayTM air stripper units.  One gasket is installed in
the air discharge stack flange, one gasket is used to form an airtight seal between the
front hatch and aeration trays, and a felt gasket is located on the underside of each
aeration tray.  Through the course of regular maintenance, these gaskets will
eventually wear and will not seal effectively.  When the gaskets are ripped, worn, or do
not seal properly, these gaskets should be replaced.  Contact QED for replacement
gaskets and adhesive. Please contact QED prior to making any gasket repairs or
adjustments.

Sight Tube (Standard)
The sight tube provides a means of easily viewing the water level in the sump tank.  

Blower
The blowers on the EZ-TrayTM low profile air stripper units are typically cast aluminum
type B spark resistant, direct drive @ 3450 rpm, with motor options of TEFC or EXP.
Each blower is selected to meet the proper air flow requirements (cfm) at the
anticipated working pressures (inches of water column) of each system.

It is critical that the blower damper be opened wide enough to provide the unit with
the designated minimum flow.  If the damper is opened too wide, however, high airflow
can cause water entrainment, with water droplets caught up in the airstream and sent
out of the air stripper discharge stack.
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It is also critical that water does not enter the blower housing while the blower is in
operation; this will damage your blower and void the warranty.  The high water level
alarm switch prevents this from happening.  Make sure it is installed correctly. If not
installed by QED, it is recommended that the blower piping be of an inverted-U design,
capable of collecting water within the blower piping and minimizing the potential for
blower flooding.  Please refer to Figure 3 for a typical blower piping configuration.  

If water does accumulate in the blower, it must be removed from the blower housing
before continuing operation.  A small drain hole may be drilled and plugged on the
bottom side of the blower housing to provide a means of discharging any water that
may accumulate.  Remove the plug temporarily to drain any water.  Else, take off the
front panel of the fan housing and remove the water.

When starting the unit for the first time, check that the blower wheel is
rotating in the direction of the arrow on the blower housing.  If you hear
the blower wheel rubbing or any odd sounds shut down the system immediately and
call QED.

Damper
The standard QED blowers normally have a damper on the discharge side of the
blower.  The damper is used to make adjustments to the air flow rate (cubic feet per
minute) of your system.  The air flow rate is increased (higher cfm's) by opening the
damper, and decreased by closing the damper.  

Use the damper to adjust the sump pressure to its proper operating value.  By
adjusting the sump pressure, the proper operating airflow through the air stripper will
be achieved.  Follow the instructions given in the earlier “Air Pressure Gauge” section
to obtain the correct sump operating pressure.  Using an air flow meter and an air
pressure gauge together is desirable for confirming airflow and sump pressure,
especially when attempting to troubleshoot any problems encountered with the air
stripper operation.  It is also recommended that you keep a log book of pressure
readings so you can determine when and the frequency of system fouling.

Air Blower Silencer
The air blower silencer reduces the dynamic noise level of the blower.  The size of the
silencer and the type of connection used to mount it is dictated by the size of the
blower and the choice of options.  If a silencer is purchased through QED, they are
typically shipped loose, for customer installation.  The silencer can be mounted either
horizontally or vertically (through the use of an elbow) but should be properly
supported to avoid over-stressing the blower housing.  Silencers exposed to high wind
velocities should also be properly secured.  

Air Flow Meter
The air flow meter measures the amount of air flowing through the system.  If it is a
pitot tube-type, two air tubes lead from the air piping to a meter/gauge. To operate
effectively, the pitot tube must be located a minimum required distance upstream and
downstream from elbows, valves, etc.  Refer to manufacturer’s installation instructions
for proper installation procedures.

The air flow meter typically gives readings in feet per minute, which is then multiplied
by the cross sectional area, square feet, of the vent line to give cubic feet per minute
(CFM).  As stated in the damper section, the air flow meter is needed to make damper
adjustments, especially after initial start-up.
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Control Panel
The control panel serves two basic functions required for the safe operation of the
system.  The first is to provide the required electrical safety components for each
motor (blowers and pumps) per NEC standards.  These components consist of fuses,
motor starters, and overload relays.
The second function is to provide the required process safety alarm components.  The
alarm circuit monitors the low air pressure switch and the high water level alarm
switch.  If either of these alarms occur then the alarm contacts will shut off the
incoming water source (feed or well pumps) if the appropriate connections have been
made.  A qualified, licensed electrician should perform any and all electrical
connections.

Control Panel Intrinsically Safe Components
EZ-TrayTM low profile air stripper systems that process potentially explosive
concentrations of vapors require intrinsically safe (IS) signals to all electrical
components housed in non-explosion proof enclosures.  The IS signal does not have
enough energy to ignite the concentration of any NEC classified explosive vapor.
Typical components that need IS signals are the float switches and well probes.
Determination of when IS signals are required is generally the responsibility of the
groundwater remediation engineer who has placed the order for a system. A qualified,
licensed electrician should perform any and all electrical connections.

Water Flow Indicators and Totalizers
The digital water flow indicator, typically installed in the incoming process water line
or shipped loose, reads the rate of flow (GPM) and the totalized flow (gallons).  The flow
meters are selected to exceed the maximum flow of your system while providing a wide
working range.  The digital face plate is battery operated and intrinsically safe.  The
mechanical components of the meter is the turbine styled rotor which spins around a
shaft that is axial to the flow of water.  

The standard nutating disc meters have a totalizing function only.  They operate upon
the positive-displacement principle, where the flow of water through the meter moves a
disc which in turn rotates a magnet.  Every magnet rotation corresponds to a fixed
volume of fluid which is then added to the summed total of flow.  

Feed and Discharge Pumps
Any transfer pumps included in the air stripper order have been selected by our
engineering staff to meet all known flow and pressure requirements.  The standard
pumps are typically stainless steel centrifugal-type with motor options of EXP or
TEFC.  The standard pumps are not self-priming; they must be primed before
starting by filling either the discharge port or the priming port with clean water until
the entire pump chamber is full.  The pipe/hose leading into the pump should also be
full of water, too.  Install throttle valves on the discharge lines for adjusting water
flowrate.  The valve should be throttled back until the motor draws the nameplate
current rating.  Warning: If the pump is running wide open and it is not pumping
against the required head, the pump will cavitate and adversely affect pump
performance and pump life.

Centrifugal transfer pumps used by QED typically must be throttled back if they are
not pumping against the required head.  Before initial system startup, double check
the pump rotation.  A pump shaft rotating in the wrong direction could spin off the
pump impeller and cause serious damage to the pump.  Pumps operating in the wrong
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rotation will show poor performance.  Systems using pumps should have the flow rates
tuned so that the discharge is keeping up with the feed pump.

High Water Level Alarm Switch
The high water level alarm switch is one of the two alarm interlocks that must be
properly connected by a licensed electrician prior to the system's initial start-up.
Please see the Special Cautions at the beginning of the Operating Instructions section
for more information.  The purpose of the high water level alarm switch is to prevent
water from flooding the blower by shutting off the incoming contaminated water once
it has reached a designated level.  The high water level switch will send an alarm
signal when it is approximately 3½ inches above the coupling its cord emerges from.

Line Sampling Ports
The line sampling ports provide a quick and easy means to take a water sample of
both incoming contaminated water and outgoing clean water.  The sampling ports are
the ball valves located on both of the inlet and outlet piping. When starting the unit for
the first time double check that the valves on the sample ports are closed.

When taking a water sample, open the valve and let the water flow for at least 1
minute prior to taking the sample.  This purges the sample port of any stagnant water.
When purging the sample port on the contaminated water line, make the
contaminated water is collected in some sort of storage container and then properly
dispose of the water after sampling.  

Low Air Pressure Alarm Switch
The low air pressure alarm switch is one of the two alarm interlocks that must be
properly connected by a licensed electrician prior to the system's initial start up.
Please see the Special Cautions at the beginning of Operating Instructions section for
more information.  The low air pressure alarm switch monitors the blower for
continuous water treatment.

Should the blower fail, the low air pressure switch should be wired to shut off all
incoming water.  It, like the air pressure gauge, is connected to the system via an air
hose which is attached to a pressure port on the sump tank.  The air hose is
connected to the "high" pressure port on the switch.  The "low" pressure port is open
to the atmosphere.  Periodically inspect and remove any water which may have
accumulated in the tubing.  The presence of water can affect proper switch operation.

Test the switch, at initial start up, by removing the air hose from the pressure port on
the sump tank once the system is in full operation.  This should set the system into an
alarm condition and shut off the incoming contaminated water.

Main Disconnect Switch
The main disconnect switch removes power from the EZ-TrayTM low profile air stripper.
A disconnect is required by the National Electric Code (NEC) and must be installed.
Some control panels, not supplied by QED, contain an internal disconnect or circuit
breaker to remove power.  Disconnects supplied by QED are external to the control
panel, providing flexibility in situations where a site already contains a disconnect for
the air stripped system.  A qualified, licensed electrician should perform any and all
electrical connections.

Intermittent Operation
Some systems are ordered with the intermittent operation option. EZ-TrayTM low profile
air stripper systems can be designed to run intermittently  when continuous blower
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operation is a concern.  When the feed water is flowing into the system, the blower will
be in operation and the outlet pump (if provided) will maintain proper sump tank
levels.  When the feed water is shut down, the blower will run for an additional period
of time to treat the water that had previously entered the air stripper before shutting
down.  When the feed water is restored, the blower will start up to treat the new
incoming water.  The benefits of intermittent operation are lower operating costs,
better control of noise, and longer motor life.

Water Temperature Gauge
The temperature gauges can be installed on both the inlet and outlet piping.  The
water temperature represents an important factor when estimating the system's
performance since it directly effects removal efficiency.  Temperature gauges provided
by QED typically have read outs of 0-140 degrees F.

Water Pressure Gauge
Water pressure gauges can be installed on both the inlet and outlet water lines.  The
gauges can be used to determine the water pressures entering and exiting the system.
Excessively high readings could signal that something in your system is plugged.
Large fluctuations in the pressure readings could be a sign that the water flow rate is
varying.
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EQUIPMENT SET UP

Special Cautions!

Use a Licensed, Qualified Electrician for Any and All Electrical/Wiring
Work, and Always Use Proper Work Safety Practices!

Follow All Applicable Codes
The plumbing and electrical installations must be performed by qualified
personnel.  All installations must be done in accordance with local, state and
national codes.

Install Adequate Supports on Piping and Ductwork
The external process piping that will connect into and from the QED equipment
should be properly supported to minimize stresses and vibration from non-QED
equipment.  The QED equipment is not designed to support the process water
and air lines without proper structural support.

Do Not Run Free Product, Oil or Grease Through the Air Stripper
Free product will contaminate the unit by coating the sidewalls with a film of
free-product.  Air strippers are not designed to treat free product, oil, grease, or
any other type of immiscible phase.  

Equipment Setup Steps Depending upon how the system was ordered, some of the
following instructions may not apply.

Setup Step 1.  Secure/Mount the Equipment
For shipping purposes, the EZ-TrayTM unit may come either already skid-
mounted or the equipment shipped loose.  If shipped loose, locate the
equipment as required and firmly secure to the floor, base, etc.  

Setup Step 2.  Install the Blower Piping 
If the blower is not already pre-piped on a QED skid, install the blower piping to
connect the blower outlet to the air inlet nozzle on the air stripper sump.  Refer
to Figure 3 for an example of a blower piping configuration.

Setup Step 3.  Level the EZ-TrayTM Unit
Level the EZ-TrayTM unit.  This is a critical step in the proper assembly of the
equipment.  The aeration trays must be as close to level as possible.

Setup Step 4.  Install Discharge Piping, either gravity-discharge or pump-
discharge.

Install the Gravity Discharge Pipe (For Gravity Discharge Units Only)
Refer to the outlet piping drawing in Figure 4 to assemble the piping kit and
vacuum breaker.  Customers providing their own gravity discharge piping must
ensure that proper water sump levels are maintained during operation.
It is essential that the piping be mounted vertically and that it be properly
supported.  Install outlet piping from the pump's discharge port.  Use proper
pipe sealant, PVC cement, and proper plumbing techniques as necessary.
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Caution:  The vertical height of the piping should not be changed from
that provided in the kit unless air stripper conditions have changed
dramatically from the originally-specified flows.  The piping kit includes
flexible couplings to allow easy vertical height adjustment, should it be
necessary.

Install the Pump Discharge Pipe (For Pump Discharge Units Only)
For a unit with a discharge pump that has not come mounted to a QED skid,
install the water line from the air stripper sump to the pump inlet.  If customer
has purchased a QED pump kit, the components will be found in a separate
box.  Install outlet piping from the pump's discharge port.  Use proper pipe
sealant, PVC cement, and proper plumbing techniques as necessary.

Prime the pump.  Allow the inlet line and pump chamber to fill completely.

Setup Step 5.  Install the Sump Drain Valve and the Sight Tube (if not
already installed at the factory)

Setup Step 6.  Connect the Water Lines

Connect the process water lines to the inlet and discharge piping.  Firmly
support the process water lines to prevent excessive stress on the piping.
The piping is not designed to support the weight of the customer’s process
water lines.

Use proper pipe sealant, PVC cement, and proper plumbing techniques as
necessary.

Setup Step 7.  Connect the Tubing Between Pressure Gauges, Pressure
Switch(es), and Air Stripper Sump 
Connect the air line tubing from the hose barb located on the top of the sight
tube to the high pressure ports on both the air pressure gauge and the air
pressure switch(es).  Keep the low pressure ports open to the atmosphere
(remove plugs or caps).

Setup Step 8.  Install Air Discharge Stack
Install any necessary extension to the air stripper air discharge stack as
necessary.  Caution:  Any added extension should have an inner diameter
at least as large as the air stripper stack.  Connect the stack extension to the
exhaust stack using a flexible rubber coupling or other suitable means.
Support the extension independently of the air stripper so that it can be easily
disconnected if the demister element must be removed for maintenance
purposes.  

Setup Step 9.  Wire the Electrical Components
Have a qualified, licensed electrician wire up the electrical components in
compliance with local, state, and national codes.

IMPORTANT!  Make sure the safety interlocks are connected properly! To
avoid damage to the blower and flooding of the equipment with contaminated
feed water, install the high water level and low air pressure interlock switches.
If the water level in the sump tank rises beyond the maximum level water could
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flood the blower.  This will destroy the blower and void the warranty.  The high
water level interlock switch will shut off the feed water pump in an emergency
situation. The low air pressure interlock switch will shut off the feed water
pump in the event of a blower failure.  This reduces the risk of having untreated
water passing through the air stripper.

If QED is supplying the control panel, refer to the appropriate wiring diagrams.

Setup Step 10.  Install Optional Items
Refer to manufacturers’ installation instructions for all equipment and properly
support all equipment in an appropriate manner.  This also applies to the
optional air stripper blower silencer which requires support to avoid
overstressing the air stripper blower housing.  
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START UP

Please refer to Figures 1 and 2 at the end of this manual for a general drawing of an E-
Z Tray air stripper and its aeration tray.  Upon completion of the equipment set-up
procedure (above), mechanical and electrical installation (including float switches, air
pressure switches, etc.), proceed as follows:

Startup Step 1.  Turn Off Electrical Components Using the Site’s
Appropriate “Lock-Out” Procedure.  Close Drain and Sample Valves.
Check that all electrical components associated with the unit are turned off,
and all drain and sample valves are closed.

Startup Step 2.  IMPORTANT!  Fill the Inlet Chambers with Clean Water.
Each downcomer (see Figures 1 and 2) must be sealed by having its end
immersed in the seal pot water of the tray below it.  Remove the air stripper
front hatch and fill the seal pots to their proper levels (to the height of the weir).
Failure to do so may create a situation where not enough back pressure is
provided upon blower startup, causing the blower motor overload to trip.

Startup Step 3.  IMPORTANT!  Fill the Sump Tank with One Foot of Clean
Water.

On initial start-up, the sump tank must be filled with clean water to a height of
about one foot. The sump tank can be filled by taking off the front hatch and
filling the sump directly or by disconnecting the water inlet piping and using a
hose applied through the water inlet connection.  The water level should be
seen in the sight tube.

Startup Step 4.  Power May Now Be Supplied to the System.

Startup Step 5.  IMPORTANT!  Check the Blower Rotation (IMPORTANT for
proper air stripper operation)
Check the blower rotation by momentarily turning the Hand-Off-Auto (HOA)
Switch to the “Hand” position (“bumping” the motor).  Verify that the fan turns
in the direction of the arrow on the blower casing.  If rotation is incorrect 1)
have a licensed electrician correct the wiring per manufacturer’s instructions,
and 2) check and correct the rotation of the other motor(s) in the system.
(This is a common oversight and very often is the reason for inadequate
blower operation.  If the blower is not providing the expected airflow or
backpressure, please double-check this step).

Startup Step 6.  Connect a Clean Water Line to the Air Stripper Inlet.
Trial-run Air Stripper System Using Clean Feed Water at the Expected
Flowrate.  

Start the QED Air Stripper System by closing the Blower Damper and Placing
the Appropriate HOA Switches in the “Auto” Position.  Carefully open the
damper to achieve the desired tray pressure or air flowrate at the anticipated
water flowrate for the system.  
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Startup Step 7.  Monitor the Trial Run and Adjust the System Accordingly.

The following items should be monitored as water builds up on each tray:

1.  Proper sump pressure.  This may require 15-30 minutes for the water to
reach the proper depth on each tray. Once the blower has reached its
operational speed and water flow is steady, the blower can be throttled to
adjust airflow to optimal conditions. QED wet-tests every EZ-Tray unit for
proper sump pressures at the customer’s expected water flow rates for
“clean tray” and “fouled tray” conditions.  The wet-test values are normally
printed on a label and affixed to the side of the air stripper.  Adjustments
should be made first by referring to these wet-test pressure values.  If no
values are given, refer to the table below. The values are estimates, and vary
depending upon the influent water flowrates.  The table assumes there is no
additional pressure from equipment downstream of the air stack.  If
downstream equipment adds backpressure, these values may not be
accurate.  

# of Trays Typical Sump Operating Pressures, 
    (approximate*)

1 tray system 4-6" wc
2 tray system 8-12" wc
3 tray system 12-18" wc
4 tray system 16-24" wc
etc. etc.

IT IS RECOMMENDED THAT A BOOSTER BLOWER BE USED IF IT IS
EXPECTED THAT THE COMBINED PRESSURE LOSS OF THE QED AIR
STRIPPER AND ANY DOWNSTREAM EQUIPMENT EXCEEDS 40” WC.  

Be careful when making damper adjustments—fouling of the system over time
will affect the air flow rate.  A “fouled” system will have lower air flow at the
same sump pressure reading than a clean system.  A severely fouled air stripper
will not produce the minimum air flow the system requires for proper
performance.  The blower damper should therefore be adjusted to the proper
sump pressure after the trays have been properly cleaned.  Refer to the
“Equipment Maintenance Instructions” for proper cleaning procedures.

2.  Check for any leaks and correct.

Note:  If the blower overload trips, the system will shut down.  This overload
may indicate that the damper needs to be parially closed.  Reset the overload
and try to start the system again.  

Once Step 7 is successfully completed, turn HOA switches to “Off” and proceed
to Step 8.

Startup Step 8.  Replace the Clean Water Feed Line with the Contaminated
Feed Line. 
Install the inlet piping according to proper plumbing practices.  Use proper pipe
sealant and PVC cement where necessary.

Startup Step 9.  Initiate Full Operation.  
Switch all air stripper system HOA switches to “Auto”.   
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PLEASE NOTE:  The blower damper should now already be in its proper
position to provide the desired airflow for the system’s anticipated influent
water flowrate; however, the airflow through the air stripper upon initiating “full
operation” will be greater until water builds up on the trays.  If this increased
airflow is a concern, it is advised to close the damper slightly to throttle the
airflow until the water has built up to it final height on each tray. 

Startup Step 10.  Inspect and Record Unit's Operation Data
Inspect the unit's operation at regular intervals and take pertinent instrument
readings.  Record readings and performance data in an operations log book.

Startup Step 11.  Set the Throttle Valve on Discharge Pump
Units with a discharge pump are supplied with a throttle valve.  The valve
should be set so that the pump matches the influent flow rate without
cavitation and draws no more than the rated full load amps stamped on the
pump motor.
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SYSTEM SHUT DOWN PROCEDURE

Shut Down Step 1.  Shut Water Off
Shut off the water feed to the system.

Shut Down Step 2.  Wait 5 Minutes Before Blower Shutoff
Wait 5 minutes to allow the water in the aeration trays to be completely treated, then
shut off the blower.

Shut Down Step 3.  Shut Power Off
Shut off power at the main disconnected switch if more than a temporary shut down is
anticipated.

Caution:
If proper shut down procedures are not followed contaminated water will drain
into the sump and contaminate the water that has collected in the sump.  Allow
the blower to run the additional 5 minutes after the feed water is shut off.
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EQUIPMENT MAINTENANCE INSTRUCTIONS

This information describes how to clean the QED EZ-TrayTM Air Stripper unit.  Please
refer to the manufacturer’s instructions for maintenance on the non-air stripper
equipment.

Tray Fouling
With normal operation of the air stripper, the sump pressure will typically increase
over time.  This typically indicates that the air stripper trays are becoming fouled.  If
this occurs, shut down the system.  Remove the door and visually inspect for signs of
fouling and clean the air stripper as outlined in the “Maintenance” section of this
manual.  Occasionally inspect the pressure gauge tubing for water build up.  Water
trapped in the air tubing could produce an erroneous reading.  A pinch clamp is
provided on the tubing and should be closed when no one is at the site in order to
prevent potential condensate accumulation.  Condensation buildup will ruin the
pressure gauge.

Dealing with High Mineral Concentrations
Minerals, dissolved in high concentrations, tend to precipitate out of groundwater
during aeration processes.   These minerals form insoluble deposits commonly referred
to as "fouling". Deposits from iron-rich or mineral-rich feed water can be reduced by
pre-treating it with sequestering agents or possibly other types of technologies.  There
are a number of sequestering suppliers that should be able to offer recommendations
or suggestions.  The recommended cleaning procedure is pressure washing.  Follow
the instructions detailed below.

Cleaning the Air Stripper

Recommended cleaning equipment:
Pressure Washer with Washer Wand
2 GPM minimum flow at 900 PSI maximum.  Equipment rental
companies can usually supply such a unit on a daily rental basis.

Clean Water Supply
Clean water supply with a capacity of at least 2 GPM at 20 PSI,
connected to the pressure washer by means of an ordinary garden hose.

Cleaning the Unit. The QED air stripper is designed for easy cleaning.  Trays
can either be removed for cleaning or left in the unit and cleaned.  Another
option would be for the customer to purchase a spare set of trays which would
allow maintenance personnel to replace the fouled trays with clean trays and
reduce air stripper downtime and allow the maintenance personnel to clean the
trays at a more convenient time.  

Cleaning Step 1.  Turn Off Equipment, Perform Electrical “Lockout”
Procedure
Turn off the feed water supply and all associated electrical equipment.

Cleaning Step 2.  Provide for Waste Disposal
Make provisions for disposing of the sludge and waste generated during
cleaning.  
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Cleaning Step 3.  Remove Front Cover(s).  Either remove the trays
from the air stripper unit or leave them in for cleaning.  

Cleaning Step 4.  Turn On Water and Pressure Washer
Turn on the water supply to the pressure washer.  Then, turn on the
pressure washer itself.  Wear protective goggles while spraying.

Cleaning Step 5.  Insert Wand into Air Stripper  (This step is for
cleaning trays while they remain in the air stripper unit.  If trays have
been removed for cleaning, skip step 5 and proceed to step 6.)
 
Insert the wand all the way into the door opening.  Point the spray nozzle
up towards the bottom of the lowest tray.  

Cleaning Step 6.  Clean Bottom Side of Tray
Holding the wand tightly, pull the trigger to start the pressurized water
flow.  Expect the wand to kick back as flow starts.  Move the wand side
to side at a rate of about 1" per second.  Be sure to cover the entire tray
bottom area.  The tray holes must be cleaned of all deposits. Periodically
stop the cleaning operation and inspect the cleaned area.  The area is
clean when there are no deposits around the aeration holes.

Cleaning Step 7.  Clean Top Side of Tray
Move the wand to the top side of the tray.  Continue spraying with the
nozzle pointed down onto the top surface of the tray.  Also clean the
downcomer and sealpot areas.  Remove all visible deposits from the tray
baffles and the walls of the unit.  Inspect the cleaned area for deposits.  

Cleaning Step 8.  Repeat for all Trays
Repeat the procedure for all trays, working up to the top-most tray.

Cleaning Step 9.  Spray the Ceiling and Walls of the Air Stripper.  If
the air stripper is a mild-steel unit with coal tar epoxy coating, extra care
must be taken not to remove the epoxy with the high pressure water.
Cleaning the walls and ceiling are not necessarily required for proper air
stripper operation.

Cleaning Step 10.  Rinse
After the cleaning operation is finished, rinse the ceiling, trays, baffles,
and walls with the pressure sprayer.  Work down from the top down to
the sump tank.  Make sure the surfaces are clean and the holes are not
blocked by loosened debris.

Cleaning Step 11.  Check the Demister Pad and Replace as Necessary
Inspect the demister pad and clean as needed.
Use the pressure sprayer to remove debris, deposits and gummy residues
sometimes found on the demister pad.
Demister pads that are excessively plugged should be replaced.
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Cleaning Step 12.  Inspect the Air Stripper
Visually inspect the air stripper box for the following:
1.  Gasket integrity
2.  a.  If this is a mild steel unit, the internal and external epoxy-coatings

must be inspected for exposed areas.  Scratches, chips, burns, etc.
will expose the mild steel to water, contaminants, and the elements,
creating potential for corrosion.  These exposed areas must be
cleaned, dried, and re-epoxyed before commencing air stripper
operation.  Contact QED for touchup epoxy.
b.  If this is a steel unit, inspect the air stripper for any damage and
repair as necessary.

3.  Aeration tray integrity.  Inspect trays for structural damage, felt
gasket integrity, and acceptable silicone sealant in the sealpot area.
Check the downcomer of each tray for holes, rips, etc.  Replace as
necessary.  Contact QED for replacement items.

4.  Inspect the internal piping (typically PVC piping) and replace as
necessary.

Cleaning Step 13.  Follow Manufacturer’s Instructions for
Maintenance on Non-Air Stripper Equipment
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TROUBLESHOOTING

Problem 1.  Blower Won't Start or Run

No Power to Blower
Check that all switches are in "ON" or "AUTO" position.

Position main disconnect switch to "ON" position.  Turn control switches to
"ON" or "AUTO".

Blown Fuse
Check to see if fuses are okay.  Check fuses in main disconnect switch and in
control panel.

If blown, replace with fuse of same size and rating.

Overload Relay Trips
Locate reset button on blower overload relay.

Rush reset button in.  Reasons for tripping:  incorrect line voltage, motor wired
incorrectly, inadequate ventilation, bearings are bad.

Tubing to Pressure Switch Plugged with Water or Debris
Remove tubing from pressure switch and blow into it towards tank.

Clean or replace tubing if plugged or kinked.

Blower Wheel Jammed Against Side of Housing
TURN OFF ALL power to the system.  Try to spin wheel by hand.  Wheel should
rotate freely.  Call QED.

Problem 2.  Outlet Pump Won't Shut Off

Suction or Discharge Piping for Pump is Clogged
Check water flow from discharge pipe.  Piping should be clean inside.  Look for
narrowing caused by scale or iron accumulation.

Remove piping, inspect and clean or replace as necessary.

Float Switch in Tank is Stuck in Down Position
Look into sump and check that all floats are floating on the water.

Clean all deposits from float.  Replace float is necessary.

Normal Operation - Water Level in Sump is Okay
Pump will stop when water level reaches pre-determined height in tank.

Allow water level to decrease until pump turns off.

Let water level reach pre-determined lower level, which will cause outlet pump
to turn off.



H:\APP-SUP\SOURCES\Treatment\OandM\EZTRAYOM.DOC 20

Problem 3.  Outlet Pump Won't Start or Run

No Power to Pump
Check that all switches are in "ON" or "AUTO" position.

Position main disconnect switch to "ON" position.  Turn control switches to
"ON" or "AUTO".

Blown fuse
Check to see if fuses are okay.  Check fuses in main disconnect switch and in
control panel.

If blown, replace with fuse of same size and rating.

Overload Relay Trips

Locate reset button on pump overload relay.

Push reset button in.  Reasons for tripping:  incorrect line voltage, motor wires
incorrectly, inadequate ventilation, bearings are bad.

Normal Operation - Water Level in Sump is Okay
Pump will start when water level reaches pre-determined height in tank.

Allow water level to increase until pump turns on.  be sure pump switch is in
"Auto" position.

Let water level reach pre-determined upper level, which will cause outlet pump
to turn on.

Level Switch in Tank is Wired Incorrectly in Control Panel
Check wiring circuit against diagram.  See that all connections are tight and no
short circuits exist because of worn insulation, crossed wires, etc.

Rewire any incorrect circuits.  Tighten connections, replace defective wires.

Impeller, Seal or Bearing Damaged
TURN OFF POWER.  Try to turn impeller by hand.

If impeller won't turn, remove housing and locate source of binding.

Problem 4.  Low Air Pressure in Stripper Tank

Blower Damper Closed
Visually check position of damper on inlet of blower.

Open damper to get proper reading on pressure gauge.  Firmly tighten screws.

Motor Rotation Backwards
Watch rotation of blower wheel at slow speed.
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Reconnect for proper rotation as per motor diagram.

Gravity Discharge Trap Installed Incorrectly
Tray should be positioned vertically.

Install discharge trap per outlet plumbing drawings provided in Figure 4.

Inlet Chamber (Sealpot) in each Tray is Not Full of Water
Slide tray aside and look at water level in chamber.

Remove front cover.  Fill up inlet chambers with a hose.  Or, follow inlet
chambers fill up procedures above in Initial Start Up.

Front Cover not in Place
Front cover must be secured during operation.

Tubing to Pressure Gauge Plugged with Water or Debris
Remove tubing from pressure gauge and blow into it towards tank.

Clean or replace tubing if plugged or kinked.

Debris Blocking Blower Intake
Look at blower intake.  Remove any accumulated debris.

Normal Operation for Automatic Unit
When inlet pump starts, blowers will start, air pressure will rise to operational
level.

No action necessary.

Problem 5.  High Pressure in Stripper

Air Exhaust Piping is Restricted
Check vent piping for obstructions.  Check that vent pipe diameter does not
decrease.

Vent piping diameter must be the same as the outlet vent diameter on the
cover.

Air Holes in Bottom of Trays are Plugged
Remove inspection and cleanout caps and visually inspect holes.

For iron fouling, clean out unit with a 1000 PSI pressure washer.  For scaling,
scrape or bang scale from all surfaces, then use a pressure washer to open
holes.  Consider using sequestering agent or other technology to reduce scaling.

Demister Pad is Plugged
Inspect the bottom of the demister pad in the cover.  Clean and/or replace as
necessary.

Problem 6.  Water Won't Flow into Unit
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Inlet/Well Pump Functioning Properly
Allow water level to rise in well pump, which will turn on inlet pump to system.

No action necessary.

Tank Air Pressure is Low.  System is in Alarm Condition
Read tank air pressure from pressure gauge.  System should be in alarm
condition if pressure is below about 2 inches w.c.

Check that blower is operating properly.  Check that all rubber caps are in
place on end of trays.

Inlet Piping is Plugged
Remove inlet piping and inspect for debris and buildup.

Clean or replace clogged parts.

Problem 7.  Iron Fouling is a Problem

Iron Precipitates Out of Water When Treated with an Air Stripper Causing
Iron Build Up in Unit
Remove the front door(s) and inspect inside of tray for buildup/fouling.

Clean out unit with 1000 PSI pressure washer on routine basis.

Pretreat incoming water using sequestering agents or other appropriate
technology.
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QED TREATMENT EQUIPMENT WARRANTY

QED Environmental Systems Inc. (QED) warrants to the original purchaser of its products that, subject to the
limitations and conditions provided below, the products, materials and/or workmanship shall reasonably conform to
descriptions of the products and shall be free of defects in materials and workmanship.  Any failure of the products
to conform to this warranty will be remedied by QED in the manner provided herein.

QED warrants the equipment components of its manufacture for a period of one (1) year from date of delivery.  Our
sole obligation during this warranty will be to repair or replace (at our option) the defective components.  We are
not responsible for consequential damages.  Labor costs are not included.

Purchaser's exclusive remedy for breach of said warranty shall be as follows:  if, and only if, QED is notified in
writing within the applicable warranty period of the existence of any such defects in the said products, and QED
upon examination of any such defects, shall find the same to be within the term of and covered by the warranty
running from QED to Purchaser, QED will, at its option, as soon as reasonably possible, replace or repair any such
product, without charge to Purchaser.  If QED for any reason, cannot repair a product covered hereby within four
(4) weeks after receipt of the original Purchaser's notification of a warranty claim, then QED's sole responsibility
shall be, at its option, either to replace the defective product with a comparable new unit at no charge to the
Purchaser, or to refund the full purchase price.  In no event shall such allegedly defective products be returned to
QED without its consent, and QED's obligations of repair, replacement or refund are conditioned upon the
Purchaser's return of the defective product to QED.

IN NO EVENT SHALL QED ENVIRONMENTAL SYSTEMS INC. BE LIABLE FOR CONSEQUENTIAL
OR INCIDENTAL DAMAGES FOR BREACH OF SAID WARRANTY.

The foregoing warranty does not apply to major subassemblies and other equipment, accessories, and other parts
manufactured by others, and such other parts, accessories, and equipment are subject only to the warranties supplied
by their respective manufacturers.  In the event of failure of any such product or accessory, QED will give
assistance to Purchaser in obtaining from the respective manufacturer whatever adjustment is reasonable in light of
the manufacturer's own warranty.

THE FOREGOING WARRANTY IS IN LIEU OF ALL OTHER WARRANTIES, EXPRESSED, IMPLIED
OR STATUTORY (INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANT
ABILITY AND FITNESS FOR A PARTICULAR PURPOSE), WHICH OTHER WARRANTIES ARE
EXPRESSLY EXCLUDED HEREBY, and of any other obligations or liabilities on the part of QED, and QED
neither assumes nor authorizes any person to assume for it any other obligation or liability in connection with said
products, materials and/or workmanship.

It is understood and agreed that QED shall in no event be liable for incidental or consequential damages resulting
from its breach of any of the terms of this agreement, nor for special damages, nor for improper selection of any
product described or referred to for a particular application.

This warranty will be void in the event of unauthorized disassembly of component assemblies. Defects in any
equipment that result from abuse, operation in any manner outside the recommended procedures, use and
applications other than for intended use, or exposure to chemical or physical environment beyond the designated
limits of materials and construction will also void this warranty.
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The equipment is warranted to perform as specified under the conditions specified here and within the air stripper
model or QED will make the necessary changes at no cost to the owner.  Some restrictions apply.  Requirements for
warranty consideration include, (but are not limited to):

1.  Current operating conditions do not differ from the previously-modeled conditions.  
2.  The system should be cleaned regularly to maintain system performance.
3.  The equipment is installed, operated and maintained according to QED's instruction or non-QED

manufactured subassembly manufacturer’s instructions.
4.  Air stripper influent air is not “dirty” (does not contain VOC’s, etc.).
5.  No surfactants, oils, greases, or other immiscible phases are present in the water.
6.  Each influent contaminant does not exceed 25% of its maximum solubility under modeled conditions.

QED shall be released from all obligations under all warranties if any product covered hereby is repaired or
modified by persons other than QED's service personnel unless such repair by others is made with the consent of
QED.  If any product covered hereby is actually defective within the terms of this warranty, Purchaser must contact
QED for determination of warranty coverage.  If the return of a component is determined to be necessary, QED will
authorize the return of the component, at owner's expense.  If the product proves not to be defective within the terms
of this warranty, then all costs and expenses in connection with the processing of the Purchaser's claim and all costs
for repair, parts and labor as authorized by owner hereunder shall be borne by the Purchaser.

In the event of air stripper performance issues, QED may require customer to conduct a variety of troubleshooting
steps.  These include, but are not limited to, modifying operational parameters, cleaning air stripper system,
modifying (temporarily or permanently) process piping, and obtaining reasonable and necessary influent/effluent
samples.  These steps are the responsibility of the customer and will be conducted by customer prior to
consideration by QED for a site visit.  These steps and the associated costs incurred are the responsibility of the
customer, regardless of future action.  Should customer request a site visit by QED or accept a site visit offer by a
QED-trained technician, the visit and associated costs: a) will be the responsibility of the customer at $500/day, plus
travel, lodging, and meals, if the visit finds improper sampling, process piping installation, or equipment operation
inconsistent with QED’s Operation and Maintenance Manual; or b) will be the responsibility of QED if the visit
finds QED responsible for the performance issue(s) raised.

The original Purchaser's sole responsibility in the instance of a warranty claim shall be to notify QED of the defect,
malfunction, or other manner in which the terms of this warranty are believed to be violated.  You may secure
performance of obligations hereunder by contacting the Customer Service Department of QED and:

1. Identify the product or system involved by job number or QED order number.
2. Specifying where, when, and from whom the product was purchased.
3. Describing the nature of the defect or malfunction covered by this warranty.
4. If applicable, send the malfunctioning component, after receiving a Return Authorization Code (RAC)
Number by the QED Service Department, to:

QED Environmental Systems Inc.
6241 Jackson Road
Ann Arbor, MI  48103

Attn:  R.A.C. No. (Return Authorization Code Number provided by QED Service Dept.)
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PRESSURE BLOWERS
TYPE HP PRESSURE BLOWERS

A WORD ABOUT SAFETY

The above WARNING decal appears on all nyb fans.  Air moving
equipment involves electrical wiring, moving parts, sound, and
air velocity or pressure which can create safety hazards if the
equipment is not properly installed, operated and maintained.
To minimize this danger, follow these instructions as well as the
additional instructions and warnings on the equipment itself.

All installers, operators and maintenance personnel should
study AMCA Publication 410, "Recommended Safety Practices
for Air Moving Devices", which is included as part of every ship-
ment. Additional copies can be obtained by writing to New York
Blower Company, 7660 Quincy St., Willowbrook, IL 60527.

ELECTRICAL DISCONNECTS

Every motor driven fan should have an independent disconnect
switch to isolate the unit from the electrical supply. It should be
near the fan and must be capable of being locked by mainte-
nance personnel while servicing the unit, in accordance with
OSHA procedures.

MOVING PARTS

All moving parts must have guards to protect personnel. Safety
requirements vary, so the number and type of guards needed to
meet company, local and OSHA standards must be determined
and specified by the user. Never start a fan without having all
safety guards installed. Check regularly for damaged or miss-
ing guards and do not operate any fan with guards removed.
Fans can also become dangerous because of potential “wind-
milling”, even though all electrical power is disconnected.
Always block the rotating assembly before working on any mov-
ing parts.

SOUND

Some fans can generate sound that could be hazardous to
exposed personnel.  It is the responsibility of the system
designer and user to determine sound levels of the system, the
degree of personnel exposure, and to comply with applicable
safety requirements to protect personnel from excessive noise.
Consult nyb for fan sound power level ratings. 

AIR PRESSURE AND SUCTION

In addition to the normal dangers of rotating machinery, fans
present another hazard from the suction created at the fan inlet.
This suction can draw materials into the fan where they become
high velocity projectiles at the outlet. It can also be extremely
dangerous to persons in close proximity to the inlet, as the
forces involved can overcome the strength of most individuals.
Inlets and outlets that are not ducted should be screened to
prevent entry and discharge of solid objects.

ACCESS DOORS

The above DANGER decal is placed on all nyb cleanout doors.
These doors, as well as access doors to the duct system,
should never be opened while the fan is in operation. Serious
injury could result from the effects of air pressure or suction.

Bolted doors must have the door nuts or fasteners securely
tightened to prevent accidental or unauthorized opening.

RECEIVING AND INSPECTION

The fan and accessories should be inspected on receipt for any
shipping damage. Turn the wheel by hand to see that it rotates
freely and does not bind. If dampers or shutters are provided,
check these accessories for free operation of all moving parts.

F.O.B. factory shipping terms require that the receiver be
responsible for inspecting the equipment upon arrival. Note
damage or shortages on the Bill of Lading and file any claims
for damage or loss in transit. nyb will assist the customer as
much as possible; however, claims must be originated at the
point of delivery.

THIS FAN HAS MOVING PARTS THAT CAN CAUSE
SERIOUS BODILY INJURY. BEFORE OPERATING
OR STARTING MAINTENANCE READ THE
INSTALLATION AND MAINTENANCE 
INSTRUCTIONS AND THE AMCA SAFETY
PRACTICES MANUAL PROVIDED WITH THIS FAN.

DURING OPERATION

1. KEEP BODY, HANDS, AND FOREIGN OBJECTS
AWAY FROM THE INLET, THE OUTLET, AND THE
OTHER MOVING PARTS OF THE FAN SUCH AS 
SHAFTS, BELTS, AND PULLEYS.

2. DO NOT OPERATE AT EXCESSIVE SPEEDS OR
TEMPERATURES.

BEFORE STARTING MAINTENANCE WORK:

LOCK POWER SUPPLY IN OFF POSITION AND
IMMOBILIZE FAN WHEEL.

98-0250

DO NOT OPEN UNTIL THE POWER
SUPPLY HAS BEEN LOCKED OFF
AND THE SHAFT HAS STOPPED
ROTATING.
FAILURE TO DO THIS CAN RESULT
IN SERIOUS BODILY INJURY.

98-0249

nqh The 

New York Blower 
Company® 

7660 QUINCY STREET-WILLOWBROOK, ILLINOIS 60527-5530 
TEL: [6301794-5700•FAX: [6301794-5776• WEB: http://www.nyb.com • E-MAIL: nyb@nyb.com 
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HANDLING AND STORAGE

Fans should be lifted by the base, mounting supports, or lifting
eyes only. Never lift a fan by the wheel, shaft, motor, motor
bracket, housing inlet, outlet, or any fan part not designed for
lifting. A spreader should always be used to avoid damage.

On a direct drive Arrangement 8 fan, lifting holes are provided
in the motor base to assist in handling the fan assembly. These
lifting holes should be used in conjunction with the lifting eyes
when lifting and positioning the fan onto its foundation. A heavy
round steel bar or appropriate fixture can be passed through the
lifting holes to simplify attachment of the lifting device. Be sure
to follow all local safety codes when moving heavy equipment.

Whenever possible, fans and accessories should be stored in a
clean, dry location to prevent rust and corrosion of steel com-
ponents. If outdoor storage is necessary, protection should be
provided. Cover the inlet and outlet to prevent the accumulation
of dirt and moisture in the housing. Cover motors with water-
proof material. Refer to the bearing section for further storage
instructions.

Check shutters for free operation and lubricate moving parts
prior to storage. Inspect the stored unit periodically. Rotate the
wheel by hand every two weeks to redistribute grease on
internal bearing parts.

FAN INSTALLATION

nyb wheels are dynamically balanced when fabricated.
Complete assembled fans are test run at operating speeds to
check the entire assembly for conformance to nyb vibration lim-
its. Nevertheless, all units must be adequately supported for
smooth operation. Ductwork or stacks should be indepen-
dently supported as excess weight may distort the fan
housing and cause contact between moving parts. Where
vibration isolators are used, consult the nyb certified drawing
for proper location and adjustment.

Slab-Mounted Units

A correctly designed and level concrete foundation provides the
best means of installing floor-mounted fans. The mass of the
base must maintain the fan/driver alignment, absorb normal
vibration, and resist lateral loads. The overall dimensions of the
concrete base should extend at least six inches beyond the
base of the fan. The weight of the slab should be two to three
times the weight of the rotating assembly, including the motor.
The foundation requires firmly anchored fasteners such as the
anchor bolts shown in Figure 1. 

Move the fan to the mounting location and lower it over the
anchor bolts, leveling the fan with shims around the bolts.
Fasten the fan securely. When grout is used, shim the fan at
least 3/4-inch from the concrete base. (See Figure 1.) When
isolation is used, check the nyb certified drawing for installation
instructions.

Elevated Units

When an elevated or suspended structural steel platform is
used, it must have sufficient bracing to support the unit load and
prevent side sway. The platform should be of welded construc-
tion to maintain permanent alignment of all members.

Figure 1

V-BELT DRIVE

Installation 

1. Remove all foreign material from the fan and motor shafts.
Coat shafts with machine oil for easier mounting. Mount
the belt guard backplate at this time if partial installation is
required prior to sheave mounting.

2. Mount sheaves on shafts after checking sheave bores and
bushings for nicks or burrs. Avoid using force. If resistance
is encountered, lightly polish the shaft with emery cloth
until the sheave slides on freely. Tighten tapered bushing
bolts sequentially so that equal torque is applied to each.

3. Adjust the motor on its base to a position closest to the fan
shaft. Install belts by working each one over the sheave
grooves until all are in position. Never pry the belts into
place. On nyb packaged fans, sufficient motor adjustment
is provided for easy installation of the proper size belts.

4. Adjust sheaves and the motor shaft angle so that the
sheave faces are in the same plane. Check this by placing
a straightedge across the face of the sheaves. Any gap
between the edge and sheave faces indicates misalign-
ment. Important: This method is only valid when the width
of the surface between the belt edge and the sheave face
is the same for both sheaves. When they are not equal, or
when using adjustable-pitch sheaves, adjust so that all
belts have approximately equal tension. Both shafts should
be at the right angles to the center belt.

Belt Tensioning

1. Check belt tension with a tensioning gage and adjust using
the motor slide base. Excess tension shortens bearing life
while insufficient tension shortens belt life, can reduce fan
performance and may cause vibration. The lowest allow-
able tension is that which prevents slippage under full load.
Belts may slip during start-up, but slipping should stop as
soon as the fan reaches full speed. For more precise ten-
sioning methods, consult the drive manufacturer’s litera-
ture.

2. Recheck setscrews, rotate the drive by hand and check for
rubbing, then complete the installation of the belt guard.

Page 2
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3. Belts tend to stretch somewhat after installation. Recheck
tension after several days of operation. Check sheave
alignment as well as setscrew and/or bushing bolt tightness.

COUPLING

Coupling alignment should be checked after installation and
prior to start up. Alignment is set at the factory, but shipping,
handling, and installation can cause misalignment. Also check
for proper coupling lubrication.  For details on lubrication and
for alignment tolerances on the particular coupling supplied,
see the manufacturer's installation and maintenance supplement
in the shipping envelope.

Installation

Most nyb fans are shipped with the coupling installed. In cases
where the drive is assembled after shipping, install the coupling
as follows:

1. Remove all foreign material from fan and motor shafts and
coat with machine oil for easy mounting of coupling halves.

2. Mount the coupling halves on each shaft, setting the gap
between the faces specified by the manufacturer. Avoid
using force. If mounting difficulty is encountered, lightly
polish the shaft with emery cloth until the halves slide on
freely.

Alignment

1. Align the coupling to within the manufacturer's limits for
parallel and angular misalignment (see Figure 2). A dial
indicator or laser can also be used for alignment where
greater precision is desired. Adjustments should be made
by moving the motor to change shaft angle, and by the use
of foot shims to change motor shaft height. Do not move
the fan shaft or bearing.

2. When correctly aligned, install the flexible element and
tighten all fasteners in the coupling and motor base.
Lubricate the coupling if necessary.

3. Recheck alignment and gap after a short period of opera-
tion, and recheck the tightness of all fasteners in the cou-
pling assembly.

Figure 2

START-UP

Safe operation and maintenance includes the selection and use
of appropriate safety accessories for the specific installation.
This is the responsibility of the system designer and requires
consideration of equipment location and accessibility as well as
adjacent components. All safety accessories must be installed
properly prior to start-up.

Safe operating speed is a function of system temperature and
wheel design. Do not under any circumstances exceed the
maximum safe fan speed published in the nyb engineering
supplement, which is available from your nyb field sales repre-
sentative.

Procedure

1. If the drive components are not supplied by nyb, verify with
the manufacturer that the starting torque is adequate for
the speed and inertia of the fan. 

2. Inspect the installation prior to starting the fan. Check for
any loose items or debris that could be drawn into the fan
or dislodged by the fan discharge. Check the interior of the
fan as well. Turn the wheel by hand to check for binding.

3. Check drive installation and belt tension.

4. Check the tightness of all setscrews, nuts and bolts. When
furnished, tighten hub setscrews with the wheel oriented
so that the setscrew is positioned underneath the shaft.

5. Install all remaining safety devices and guards. Verify that
the supply voltage is correct and wire the motor. “Bump”
the starter to check for proper wheel rotation.

6. Use extreme caution when testing the fan with ducting dis-
connected. Apply power and check for unusual sounds or
excessive vibration. If either exists, see the section on
Common Fan Problems. To avoid motor overload, do not
run the fan for more than a few seconds if ductwork is not
fully installed. On larger fans, normal operating speed may
not be obtained without motor overload unless ductwork is
attached. Check for correct fan speed and complete instal-
lation. Ductwork and guards must be fully installed for safety.

7. Setscrews should be rechecked after a few minutes, eight
hours and two weeks of operation (see Tables 1 & 2 for
correct tightening torques). 

NOTE: Shut the fan down immediately if there is any sud-
den increase in fan vibration.
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BEFORE INITIAL OPERATION:

1. TIGHTEN ALL SET
SCREWS
IN FAN WHEEL.

2. TIGHTEN ALL SET
SCREWS
IN BEARINGS.

3. REPEAT AFTER 8 HOURS
OF OPERATION.

4. REPEAT AGAIN AFTER 
TWO WEEKS OPERATION.

98-0271
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Table 1 - WHEEL SETSCREW  TORQUES

Setscrew Size Carbon Steel Setscrew Torque*

Diameter (in.) lb.-in. lb.-ft.

1/2 600 50
5/8 -- 97
3/4 -- 168

* Stainless Steel setscrews are not hardened and should
not be tightened to more than 1/2 the values shown.

Table 2 - BEARING SETSCREW TORQUE, lb.-in.

Setscrew Manufacturer

Diameter Link-Belt Sealmaster SKF McGill Dodge

1/4 90 65 50 85 --
5/16 185 125 165 165 160

Note: Split pillow block bearings are fixed to the shaft with
tapered sleeves and generally do not have setscrews.

FAN MAINTENANCE

nyb fans are manufactured to high standards with quality mate-
rials and components. Proper maintenance will ensure a long
and trouble-free service life.

Do not attempt any maintenance on a fan unless the elec-
trical supply has been completely disconnected and
locked. In many cases, a fan can windmill despite removal of
all electrical power. The rotating assembly should be blocked
securely before attempting maintenance of any kind.

The key to good fan maintenance is regular and systematic
inspection of all fan parts. Inspection frequency is determined
by the severity of the application and local conditions. Strict
adherence to an inspection schedule is essential.

Regular fan maintenance should include the following:

1. Check the fan wheel for any wear or corrosion, as either
can cause catastrophic failures. Check also for the build-
up of material which can cause unbalance resulting in
vibration, bearing wear and serious safety hazards. Clean
or replace the wheel as required.

2. Check the V-belt drive for proper alignment and tension
(see section on V-belt drives). If belts are worn, replace
them as a set, matched to within manufacturer’s toler-
ances. Lubricate the coupling of direct-drive units and
check for alignment (see section on couplings).

3. Lubricate the bearings, but do not over lubricate (see the
bearing section for detailed specifications).

4. Ceramic-felt shaft seals require no maintenance, although
worn seals should be replaced. When lip-type shaft seals
are provided, lubricate them with "NEVER-SEEZ" or other
anti-seize compound.

5. During any routine maintenance, all setscrews and bolts
should be checked for tightness. See the table for correct
torques.

6. When installing a new wheel, the proper wheel-to-inlet
clearance must be maintained (see Figure 3 ).

WHEEL BALANCE

Airstreams containing particulate or chemicals can cause abra-
sion or corrosion of the fan parts. This wear is often uneven and
can lead to significant wheel unbalance over time. When such
wear is discovered, a decision must be made as to whether to
rebalance or replace the wheel.

The soundness of all parts should be determined if the original
thickness of components is reduced. Be sure there is no hidden
structural damage. The airstream components should also be
cleaned to remove any build-up of foreign material. Specialized
equipment can be used to rebalance a cleaned wheel that is
considered structurally sound.

Balance weights should be rigidly attached at a point that will
not interfere with the housing nor disrupt airflow. Remember
that centrifugal forces can be extremely high at the outer radius
of a fan wheel. Welding is the preferred method of balance
weight attachment. Be sure to ground the welder directly to the
fan wheel. Otherwise, the welding current could pass through
the fan bearings and damage them.

Figure 3

BEARINGS
Storage

Any stored bearing can be damaged by condensation caused
by temperature variations. Therefore, nyb fan bearings are
filled with grease at the factory to exclude air and moisture.
Such protection is adequate for shipment and subsequent
immediate installation.

For long term or outdoor storage, mounted bearings should be
regreased and wrapped with plastic for protection. Rotate the
fan wheel by hand at least every two weeks to redistribute
grease on internal bearing parts. Each month the bearings
should be purged with new grease to remove condensation,
since even a filled bearing can accumulate moisture. Use cau-
tion when purging, as excessive pressure can damage the
seals. Rotate the shaft while slowly adding grease.

Operation

Check the setscrew torque before start-up (see table for correct
values). Since bearings are completely filled with grease at the
factory, they may run at an elevated temperature during initial
operation. Surface temperatures may reach 180°F. and grease
may bleed from the bearing seals. This is normal and no
attempt should be made to replace lost grease. Bearing surface
temperatures will decrease when the internal grease quantity
reaches a normal operating level. Relubrication should follow
the recommended schedule.
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WHEEL-INLET CLEARANCE

Inlet Plate 
Assembly 

Recessed Inlet Collar, 
Cone, or Ring 

Housing Side 

Wheel 
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M
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H
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D
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perature” greases, as m
any are not for-

m
ulated to be com

patible w
ith fan bearings.

A
dd grease to the bearing w

hile running the fan or rotating the
shaft by hand. B

e sure all guards are in place if lubrication is
perform

ed w
hile the fan is operating. A

dd just enough grease to
cause a slight purging at the seals. E

xcept on split pillow
blocks.

C
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w
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lubrication 
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T
his requires rem

oval of the bearing cap. C
lean out old grease

and repack the bearing w
ith fresh grease. P

ack the bearing fully
and fill the housing reservoir to the bottom

 of the shaft on both
sides of the bearing. R

eplace the bearing cap, being careful not
to m

ix caps as they are not interchangeable from
 one bearing

to another.  D
o
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b
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A
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plaint regarding industrial fans is “excessive
vibration”. n
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is careful to ensure that each unit is precisely

balanced prior to shipm
ent; how

ever, there are m
any other

causes of vibration including:

1.
Loose m
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s, bearings or couplings.
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ended that only factory-supplied replacem
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be used. n
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patible w

ith the
original fan, using specific alloys and tolerances. T
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carry a standard n
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w

arranty.
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hen ordering replacem

ent parts, specify the part nam
e, n
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shop and control num

ber, fan size, type, rotation (view
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drive end), arrangem
ent and bearing size or bore. M

ost of this
inform

ation is on the m
etal nam

eplate attached to the fan base.

F
or assistance in selecting replacem

ent parts, contact your
local n
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representative or visit:  http://w

w
w

.nyb.com
.

E
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S
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R
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�
  F
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SPECIFY ROTATION AS VIEWED FROM DRIVE SIDE

Parts List

1. Inlet Plate Assembly
2. Wheel*
3. Housing*
4. Pedestal Assembly
5. Motor
6. Shaft
7. Bearings

* Order for parts must specify
rotation.

For assistance in selecting
replacement parts, contact
your local nyb representative
or visit: http://www.nyb.com.

Form 300 GPB SW
Printed in U.S.A.
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Arrangement 4 
Type HP 

Pressure Blower 

ARROW INDICATES COUNTER CLOCKWISE ROTATION 

Arrangement 4 
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USING PERFORMANCE CURVES

PROCEDURE EXAMPLE
Determine the appropriate outlet size. The 06 outlet is selected for 800 CFM at 32”SP.

Plot the CFM and SP [standard] and follow a projected
system line up to the pressure curve that meets or
slightly exceeds the required performance.

A Size 2106A will provide 820 CFM at 33.6”SP.

Determine the BHP required for the point of operation . . .
see page 4 for steel or stainless-steel wheel factors.

2106A requires 6.3 BHP.
2106S requires 7.2 BHP [6.3 x 1.15].

Read to the right to select motor horsepower. A 71⁄2 HP motor will cover both wheel types.

STEPS

11

22

33

44

SIZING NOMENCLATURE

7-digit model number
designates the wheel
diameter, outlet size,
wheel type, and nominal
motor horsepower.
Note: the last two digits
showing motor horse-
power are not required
for Arrangement 1
Pressure Blowers.

Performance is shown according to outlet sizes for quick refer-
ence to duct diameter and velocity. Brake horsepower incre-
ments are identified on each curve. Recommended standard
blower size and motor combinations are based on the most
efficient area of operation and are indicated by the arrows.
Nonstandard combinations are generally available, but are
usually less efficient than the standard combinations.

EXAMPLE
21

Wheel
diameter

06

Outlet
size

[inches]

A

Wheel type
A = aluminum
S = steel/

stainless steel

71⁄2

Nominal
horse-
power

Note: The horsepower coverage of a given motor will increase 15% when a 1.15 service factor motor is utilized.

Performance shown is installation Type B: Free inlet, Ducted outlet. Power rating (BHP) does not include drive losses.
Performance ratings do not include the effects of appurtenances in airstream.
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Performance shown is installation Type B: Free inlet, Ducted outlet. Power rating (BHP) does not include drive losses.
Performance ratings do not include the effects of appurtenances in airstream.
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Performance shown is installation Type B: Free inlet, Ducted outlet. Power rating (BHP) does not include drive losses.
Performance ratings do not include the effects of appurtenances in airstream.
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Recommended 

SAFETY PRACTICES 
for Users and Installers 

of Industrial and Commercial Fans 
AMCA Publication 410-96 

RW 

i. This publication has been prepared by the Air Movement 
Division of the Air Movement and Control Association 
International, Inc. (AMCA International). The infonnation con­
tained in this publication has been derived from many sources. 
The suggestions made necessarily should be general in their 
meaning and cannot be applied literally to all specific situations 
or conditions. 

ii. The safe insta/latiofl afld operatiofl of fafls is the respofl­
sibility of the system desigfler, iflstaller, maifltaifler, afld 
user. From the initial system design through the life of the 
equipment, safety should be a foremost consideration. Some 
areas which require some special attention indude system 
design, layout and construction, fan perfonnance specification, 
foundation and installation details, storage procedures, start-up 
and commissioning procedures, operation, maintenance, and 
repair. Specific safety requirements are mandated by federal, 
state, and local codes. Recommended Safety Practices for 
Users and lfls/al/ers of Industrial and Commercial Fans is pub­
lished by AMCA International for assistance. System designers, 
installers, maintainers, and users should consult and properly 
comply with all applicable codes and guidelines. 

iii. The safety recommendations contained herein are intended 
to assist designers, installers, maintainers, or other users of air 
moving devices in the safe operation and use of the devices 
mentioned. These recommendations do not represent the only 
methods, procedures, or devices appropriate for the situations 
discussed. Caution should be used at all times when working in 
or around moving parts. 

iv. AMCA International disdaims any and all warranties, 
expressed or implied, regarding the products sold by the manu­
facturer with which this booklet has been provided. Further, 
AMCA International recommends that competent personnel be 
consulted in deciding what is the preferred or recommended 
safety procedure in a particular instance where the guidelines 
contained in this booklet are unclear or in any way incomplete. 

v. AMCA International has offered the infonnation within this 
booklet to assist in the safe operation, maintenance, and use of 
the products sold by members of AMCA International. In so 
doing, AMCA International does not assume any legal duties of 
the designer or manufacturer to instruct or warn about their 
pmduct. AMCA International expressly disclaims liability for any 
onIury or damage arising out of the operation or use of the prod­
uct or the guidelines contained herein. 

vi. These recommended safety practices were adopted by the 
AMCA International membership on April 28, 1996. 

© 1996 

® ~ ~ ~y ~J!})3 
Power Roof 
Ventilator 

,-,,opener ran A:xial Fan 
Wall Exhauster 

1. INTRODUCTION 

1.1 Fans and other air moving 
devices are made in a wide variety 
of types, sizes, and arrangements. 
This publication addresses the prop­
er use and installation of industrial 
and commercial fans. It is not intend- Centrifugal 

ed to address residential and con- Fan 

sumer fans. 

Upblast /'loot 
Exhauster 

1.2 Various "size" factors are important when assessing potential for 
injury; some factors are: diameter of impeller (wheel, rotor, propeller), 
rotational inertia, voltage, and current. 
1.3 . This guide is intended to assist in the safe installation of air moving 
equipment and to warn operating and maintenance personnel of the com­
monly recognized hazards associated with this equipment. 
t:'4""'ff111f(f,1~1/§'fi'l5'/rriflmf1f1fiwirw'l5elm'f~iV'fjy 
experieflced and trained persoflflel who are aware of the hazards 
associated w;th rotatiflg equipmeflt. Failure to comply with these 
practices may result in death or serious bodily ifljury. In addition to 
following the manufacture( s installation instructions, care should be taken 
to ensure compliance with specific safety requirements mandated by fed­
eral, state, and local codes. Industry safety standards and practices pub­
lished by AMCA International and by other recognized agencies and 
associations should be consulted and followed where applicable. 

2. PERSONNEL SAFETY ACCESSORIES 
2.1 GENERAL 
2.1.1 Protective devices are incorporated as standard construction on 
soi;nii types of fans but on many fans, these devices are offered as 
opt)Jnal accessories. This is done because the need for the devices and 
the d_esign required will frequently depend upon the type of system, fan 
location, and operating procedures being employed. Proper protective 
safety devices; company safety standards; specific safety requirements 
mandated by federal, state, and local codes; and industry safety stan­
dards and practices publis_he_d by AMCA International and by other recog­
nized agenetes and associations should be detennined by the user, who 
should specify and obtain the appropriate devices from the fan manufac­
turer or others, and should not allow operation of the equipment without 
them. Examp les of available devices include the follow ing: 

2.2 FAN GUARDS 
2.2.1 All fans have moving parts which require guarding in the same way 
as other moving machinery. Fans located less than seven (7) feet above 
the floor require special consideration. Specific safety requirements 
should comply with mandated federal, state, and local codes; and indus­
try safety standards and practices published by AMCA International and 
by other recognized agencies and associations should be followed. 

2.2.2 Roof-mounted fans and other fans which are not generally accessi­
ble may not require safety guards which might othe,wise be appropriate. 
Where accessibility to these fans is occasional or infrequent, the expense 
of pennanent guarding may be reduced through the use of lockout 
switches and suitable warnings. In such cases, maintenance personnel 
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should engage the lockout switch before undertaking any maintenance or 
repairs. As is the case with other machinery involving moving parts, com­
mon sense and caution will preserve personal safety. 

0 

m 111 e 
Indus/rial Type Guard 
For Propeller Fan 

Maximum Safety Screen on Roof 
Guard for PropeHer Fan Ventilator 

2.3 INLET AND OUTLET GUARDS 
2.3.1 Axial and centrifugal fans are often connected direcUy to ductworl< 
which will prevent contact v~th the internal moving parts; when an 
exposed inlet or ouUet represents a hazard, a suitable guard should be 
installed. 

Centrifugal Fan Inlet or Outlet Guard 
Protected by Ductwork on Centrifugal Fan 

2.4 DRIVE GUARDS 

Guard for Axial Fan Wdh 
Non-Ducted Inlet or Out/eg 

2.4.1 Fans may be driven directly from the motor shaft or through a belt 
drive. Where the bearing assembly, rotating shaft, sheaves, or belts are 
exposed, a suitable guard may need to be provided. Some example 
guards are shown below. 

Drive Coupling 
Guard 

Heat Slinger Guard 
/Shaft and bearing 
guard omitted for clan'ty 

2.4.2 Drive guards may be required for tubular 
centrifugal or axial fans to cover the exposed drive 
sheave and belts outside the fan housing. 

2.4.3 A typical centrifugal fan drive guard may 
vary with the arrangement. Safety guards should 
be used when drive systems are accessible to 
personnel. In restricted areas, omission of the 
back cover may be acceptable. 

2.4.4 Dampers and their linkage may operate 

Shaft and Bearing 
Guard 

Drive Guard • Axial Fan 

0 w; 
on·ve Guard -
CentnJuga/ Fan 

suddenly without warning at high speeds Dampers and their linkage con­
tain pinch points which should be identified and guarded. 

3. HIDDEN DANGERS 
3.1 GENERAL 
3.1.1 In addition to the obvious hazards associated with the moving parts 
of rotating machinery, fans present additional potential hazards that are 
not so obvious and should be considered by the system designer and 
user for safe operation. 

3.2 SUCTION AND AIR PRESSURE 
3.2.1 Fans operate by creating suction and air 
pressure which can be hazardous. Solid objects 
can be drawn into a fan's inlet and then become 
dangerous projectiles when they are exhausted 
through the fan's outlet. Solid objects can also 

Special Purpose 
Intake Screen 
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cause fan failure or impeller failure due to imbalance or damage to 
the impeller blades. Personnel in close proximity to a fan inlet can be 
overcome by the suction, and drawn into the fan. 
3.2.2 Whenever there is a possibility that solid objects can be drawn into 
a remote intake, the intake should be guarded at all times. Before a 
guard is removed, the fan should be disconnected and the power supply 
locked out. 
3.2.3 Where fans are installed over an occupied area, safety guards 
should be provided to prevent dropped objects from entering this area 
during installation and maintenance. 
3.2.4 Access doors to a fan or duct system should never be opened 
while the fan is operating or coasting to a stop. On the downstream (or 
pressure) side of the system, releasing the door with the system in opera­
tion may result in an explos ive opening. On the upstream (or suction) 
side, the inflow may be sufficient to draw in tools, clothing, and other 
materials. The power suppty should always be locked out prior to 
accessing a fan or ductwork . 
3.2.5 Fan design sometimes requires access doors tw 
to be supplied with internal components such as a !.1 \ 
plug to fill a hole in the fan ,casing. These doors can 
often be heavy and difficult to handle. Care should r 7. 
be exercised when opening, removing, and installing ,, 
these components. 

Bolted Access Door in 

3. 3 WINDMILLING 
Due/ 

3.3.1 Even when the power supply is locked out, fans may cause injury 
or damage if the impeller is subject to ''windmilling" which is the turning of 
the impeller and drive components due to a draft in the system. To guard 
against this hazard, the impeller should be secured to physically restrict 
rotational movement. 

3.4 TEMPERATURE 
3.4.1 Many fans, fan motoirs, and fan components run at temperatures 
that could burn someone w ho comes in contact with the hot areas, 
including discharged or leak ing gases. If this potential hazard is present, 
steps should be taken so that personnel worl<ing near the fan are aware 
of the danger and can exercise caution. 

3.5 FAN NOISE AND ENVIRONMENT 
3.5.1 Some fans can generate sound that could be haz 
ardous to exposed personnel. Sound pressure can be measured in the 
field, but obtaining accurate data is difficult. The environment in which 
the fan operates can impact the ability to 
obtain accurate fan sound readings. Consult 
the manufacturer for fan sound data. It is the 
responsibility of the system, designer, installer, 
user, and maintainer to comply with specific 
safety requirements mandated by federal, 
state, and local codes; and to follow industry 
safety standards and practices published by 
AMCA International and by other recognized 

Hearing Protection 

agencies and associations, regarding personnel safety from exposure to 
fan noise associated with u,se and exposure to equipment. 

3.6 STROBOSCOPIC EFFECT 
3.6.1 The stroboscopic effect of certain lights in combination v~th certain 
fan speeds may cause a rotating assembly to appear stopped. In these 
cases, irregular markings can be placed on the moving parts to prevent 
this type of effect. Personmel should be warned that the fan may be in 
motion even if it appears not to be. 

3.7 SPECIAL PRUPOSE FANS AND SYSTEMS 
3.7.1 The hidden dangers associated with Special Purpose Fans used in 
special systems are covered in Section 6. 

4. POWER ISOLATION 
4.1 Every fan should be installed with a suitable device allov~ng it to be 
completely disconnected or isolated from the power supply. 
4.2 Many fans are started by remote switches or push-buttons, by inter­
locks vAth other equipment, or by automatic controls. Before perfonming 
any maintenance, inspection, or other activity which will require removal 
of guards, ductwork, access doors, etc., or exposure of moving parts, the 
fan power supply should be locked out and the fan tagged out of service. 
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4.3 In some installations other equipment, such as gas burners, may be 
interlocked with the fan so that disconnecting the fan will automatically 
shut off the burner or other device. Maintenance on systems of this type 
should be performed only under the supervision of competent engineer­
ing personnel and in accordance with applicable codes and standards. 

Remote Switch 

Disconnect su,,1ch 
Lock Carried by 
Maintenance Personnel 

4.4 In cases where the fan is power driven by a source other than an 
electric motor, appropriate provisions should be made for the isolation or 
disengagement of the power supply. 

5. START-UP CHECK LIST 
5.1 GENERAL 
5.1.1 Before putting any fan into initial operation, the manufacturers 
instnictions should be followed. Transportation, handling, and installation 
can cause fasteners to loosen, and cause misalignment of fan compo­
nents. Carefully follow this check list when commissioning equipment. 
5.1.2 Lock out the primary and all secondary power sources. 
5.1.3 A complete inspection should be made of all of the ductworl< and 
the interior of the fan. Make certain there is no foreign material which 
can be drawn into or blown through the fan or ductwork. Appropriate pro­
tective measures and safety practices should be observed when entering 
or working within these areas. These measures might indude the use of 
goggles, respirators, or other personal protective devices. 
5.1.4 Make sure the foundation or mounting arrangement and the duct 
connections are adequately designed and installed per drawings and in 
accordance with recognized acceptable engineering practices and with 
the fan manufacturers recommendations. 
5.1.5 Check and tighten all bolts, fasteners, and set SCfews as neces­
sary. 
5.1.6 Check the fan assembly and bearings for proper grounding to pre­
vent static electricity discharge. 
5.1.7 Ensure power and drive components such as motor starter, vari­
able frequency drive, or hydraulic power unit are properly sized, matched, 
and connected to the fan. 
5.1.8 Check bearings for recommended lubricant and lubrication amount. 
5.1.9 Spin the rotating assembly to determine whether it rotates freely, 
v~thout hitting anything, and is not grossly out of balance. 
5.1.1 O Inspect impeller for proper rotation for the fan design. 
5.1.11 Check alignment of drives and all other components. 
5.1.12 Check the belt drive for proper sheave selection and installation 
and make sure the sheaves are not reversed (excessive speeds could 
develop). f'/ 
5.1.13 Check for recommended belt tension. 
5.1.14 Properly secure all safety guards. 
5.1.15 Assure that all appropriate warnings have been put in place. 
5.1.16 Secure all access doors to the fan and ductwork. 
5.1.17 Momentarily energize the fan to check the direction of rotation. 
Listen as the fan coasts to a stop for any unusual noise, identify the 
source, and take corrective action as necessary. 
5.1.18 Switch on the electrical supply and allow the fan to reach full 
speed. Check carefully for: 

(1) Excessive vibration 
(2) Unusual noise 
(3) Proper belt alignment 
(4) Proper lubrication 
(5) Proper amperage, voltage, or power values. 
(6) If any problem is indicated, SWITCH OFF 

IMMEDIATELY. 
(7) Lock out the power supply. Secure the fan 

impeller if there is a potential for windmilling. Check 
carefully for the cause of the trouble, correct as necessary, 
and repeat check list procedure. 

5.2 Even if the fan appears to be operating satisfactorily, shut down after 
a brief period, lock out the power supply, and recheck items 5.1.5 through 
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5.1.17 as the initial start-up may have loosened the bolts, fasteners, and 
set screws. 
5.3 The fan may now be put into operation, but during the first eight 
hours of running, it should be closely observed and checked for exces­
sive vibration and noise. At this time checks should also be made of 
motor input current and motor and bearing temperatures to ensure that 
they do not exceed manufacturer's recommendations. 
5.4 After eight hours of operation, the fan should be shut down and the 
power locked out. Check list items 5.1.5 through 5.1 .17 should be 
inspected and adjuste~ necessary. 
5.5 After twenty-four (24) hours of satisfactory operation, 
the fan should be shut down (locked out) and the drive belt tension 
should be readjusted to recommended tension. 
5.6 After commissioning and start-up, the fan should be operated and 
maintained in accordance with the manufacturer s and component manu­
facturer s recommendations. Some basic guidelines for WARNING 
SIGNS and ROUTINE MAINTENANCE are included in Sections 7 and 8 
of this publication. These sections are meant as a supplement to other 
publications and are not intended to replace the manufacturers instnic­
tions. 

6. SPECIAL PURPOSE FANS 
6.1 Most fans are designed to handle clean air at standard temperatures 
between 32 F and 120 F. These fans should not be placed in systems 
or used for other than their design intended use. Special Purpose Fans 
are designed for use in systems that may indude extreme temperatures, 
explosive, toxic, or special gases, material handling, corrosive environ­
ments, or other special hazards which should be carefully considered. 
Specific safety requirements should comply v~th mandated federal, state, 
and local codes; and industry safety standards and practices published 
by AMCA International and by other recognized agencies and associa­
tions should be followed. 
6.2 Where the system will handle explosive or flammable material (i.e., 
dust, fumes, vapors or gases). fans of spar1<-resistant construction should 
be used. 
6.3 Fans connected by ductworl< or other piping may contain gases other 
than air which are hazardous. In these cases, procedures should be 
established to prevent exposure of personnel working on or near the fan, 
and by maintenance personnel who may need to enter the fan. 
Appropriate personal protective equipment as determined by the material 
safety data sheet, and system operators should be utilized. Appropriate 
environmental protective measures should also be taken. 
6.4 Fan inlet boxes, housings, ductwork, and other system components 
which are large enough to permit entry should be considered confined 
spaces. System areas may also serve as low points where heavy gases, 
liquids, or other substances may accumulate and present explosive, fire, 
health, or suffocation hazards. Appropriate protective measures and 
safety practices should be observed when entering or working within 
these areas. 
6.5 Material-handling fans are specially designed to allow the fan to han­
dle a specific type of material without exces 
sive accumulation of material on the fan impeller. Fans handling corro­
sive gases or erosive material should be checked periodically. If loss of 
material is evident, the fan should be shut down, power supply locked 
out, and tagged out of service. The manufacturer or other qualified per­
sonnel should be consulted to determine if the fan is within safety limits 
for operation. To ensure satisfactory operation it is essential to observe 
the manufacturers limitations concerning the type of material to be han­
dled by the fan. 
6.6 Fan ratings and maximum speed limits are typically based on the 
use of air at 70 F. At temperatures above the nonnal range (specified by 
the manufacturer), a reduction should be made in the maximum speed 
limit. Information on this reduction and on other precautions to be taken 
for high temperature applications should be obtained from the fan manu­
facturer. Personnel worl<ing near high temperature fans should be aware 
that coming in contact with the fan's housing, ductworl<, or handled gases 
could result in serious bums. Where the danger of bums is not apparent, 
appropriate warnings should be posted. Appropriate protective apparel 
should be worn whenever working in close contact with heated housings 
or ductwork. 
6.7 Corrosive contaminants can be fonned when moisture combines v~th 
an active airborne chemical. Fans subjected to corrosive contaminants 
will corrode; however, suitable protective coatings or material, if used in 
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the fan construction, can delay corrosion. Protected fans should be regu­
larly inspected to ensure that the protection remains effective. Personnel 
wor1<ing in environments with airborne chemicals may require personal 
protective apparel equipment. 
6.8 Where liquid can accumulate within the fan, provide for the installa­
tion of adequately sized drains. 
6.9 In those applications where there is a potential for chemical build-up 
(such as grease, creosote, etc.), periodic deaning and proper drainage 
a.re ncceccary to avoid a fire hazard. 

7. WARNING SIGNS 
7.1 GENERAL 
7 .1.1 A change in the operating characteristics of a fan may indicate the 
need for maintenance. Sudden changes may indi:ate severe problems 
or dangerous conditions developing. Investigate ony changes in the 
operational characteristics or unusual symptoms of the fan. Refer to 
AMCA Publication 202, Troubleshooting, tor a more detailed explanation 
of investigating procedures. Consult your manufacturer or other qualified 
consultant with questions concerning changes observed. 

7.2 EXCESSIVE VIBRATION 
7 .2.1 Operational vibration levels are one of the best indicators of the 
condition of the blower. Careful observation and monitoring of vibration 
levels can detect a minor problem in the early stages of development 
when correction is less costly and easier. Recommended maximum 
vibration levels should be obtained from the equipment manufacturer. 
7.2.2 If excessive vibration is observed, stop the tan and lock it out until 
the cause is corrected. Check for material build-up on the impeller. 
Generally this will show up as material flaking off lhe fan impeller and 
causing an imbalance which may lead to catastrophic failure of the fan or 
its components. Excessive vibration can also be caused by looseness in 
the drive train, loose fasteners, misalignment or impeller damage. 
Contact the fan manufacturer or other qualified consultant to determine 
the maximum vibration level if it is not included in maintenance instruc­
tions. 

7.3 NOISE 
7 .3.1 Changes to the sound level may indicate maintenance is needed. 
Some unusual noises often heard include: bearing noise indicating the 
bearings need lubricant or replacement; scraping or ticking noise indicat­
ing the rotating parts are hitting the stationary part;; squealing indicating 
the belt drive needs tensioning; repeated changing pitch of the blower 
indicating operation of the blower at too low a flow. If any of these noises 
or any other unusual noises are detected, their ca,,se should be deter­
mined and corrective action taken as necessary. 

7.4 HIGH MOTOR TEMPERATURES 
7.4.1 Check that cooling air to the motor has not been diverted or 
blocked by dirty guards or similar obstacles. Check the input amperage. 
An increase in amperage may indicate that some major change has 
occurred in the system. 

7.5 HIGH BEARING TEMPERATURES 
7 .5.1 This condition is usually caused by improper lubrication; this can 
be either ·over; "under; or "unsuitable" lubrication . In every case, if the 
cause of the trouble is not easily seen, experienced personnel should 
examine the equipment before it is put back in operation. 

7.6 POOR PERFORMANCE 
7 .6.1 Too much flow or pressure or too little flow or pressure is often a 
symptom of a change in the operating system. A tan v~II typically operate 
at the same perlormance in a static system some typical causes include: 
operating of the fan backwards after maintenance procedures; filters dirty 
or not in place; change or blockage in the ductworl<; change in speed of 
the fan (switching the sheaves); loss or failure of t~e impeller. All of 
these causes and many others will affect the flow and pressure produced 
by the fan. 

8. ROUTINE MAINTENANCE 
8.1 A preventive maintenance program is an important aspect of an 
effective safety program. Consult your manufacturer or other qualified 
consultant with questions concerning changes observed during periodic 
inspections and routine maintenance. 
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8.2 The fan manufacture( s operating an,j maintenance recommenda­
tions, as well as the components manufa:ture( s instructions (such as 
motor, bearing, drives, etc.) should be stlicUy followed. 
8.3 Maintenance should always be pe,tonned by experienced and 
trained personnel wllo are aware of the hazards associated with rotating 
equipment. Do not attempt any maintenance on a fan unless the fan 
power supply has been locked out and tagged out and the impeller has 
been secured. 
8.4 When pertorming maintenance funct-onc which include dico.c!;embly 
of the fan, careful consideration should be given to the size, weight, cen­
ter of gravity, and lifting means of the fan components. It should also be 
noted that the outboard bearing on some fans such as arrange~ts 1, 
8, 9, and 10 is often cap-loaded. Removal of the securing means may 
result in a sudden change in impeller position. 
8.5 Historical data is often the best indicator for determining the opera­
tional condition of the fan. Maintenance logs which include relubrication, 
vibration levels, temperature levels, power requirements, inspection, and 
other pertinent records should be maintained and consulted as necessary 
when assessing the condition of the fan. 
8.6 Under normal circumstances, handling clean air, the system should 
require cleaning only once a year. However, the fan and system should 
be checked at regular intervals to detect any unusual accumulation. 
8.7 The fan impeller should be specially checked for build-up of material 
or dirt which may cause an imbalance with resulting undue wear on bear­
ings and belt drives. A regular maintenance program should be estab­
lished as needed to prevent material build-up. 
8.8 Periodic inspection of the rotating assembly should be made to 
detect any indication of weakening of the rotor because of corrosion, ero­
sion, or metal fatigue. Where signs of deterioration are found, lock out 
and tag out the impeller until the unit has been inspected and approved 
by a qualified consultant. 
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Model NPE/
NPE-F
DESCRIPTION & SPECIFICATIONS:
The Models NPE (close-coupled) and NPE-F (frame-mounted) are
end suction, single stage centrifugal pumps for general liquid
transfer service, booster applications, etc. Liquid-end construction is
all AISI Type 316 stainless steel, stamped and welded. Impellers are
fully enclosed, non-trimable to intermediate diameters. Casings are
fitted with a diffuser for efficiency and for negligible radial shaft
loading.

Close-coupled units have NEMA 48J or 56J motors with C-face
mounting and threaded shaft extension. Frame-mounted units can
be coupled to motors through a spacer coupling, or belt driven.

1. Important:
1.1. Inspect unit for damage. Report any damage to carrier/dealer
immediately.
1.2. Electrical supply must be a separate branch circuit with fuses or
circuit breakers, wire sizes, etc., per National and Local electrical
codes. Install an all-leg disconnect switch near pump.

CAUTION
Always disconnect electrical power when handling pump or
controls.
1.3. Motors must be wired for proper voltage. Motor wiring
diagram is on motor nameplate. Wire size must limit maximum
voltage drop to 10% of nameplate voltage at motor terminals, or
motor life and pump performance will be lowered.
1.4. Always use horsepower-rated switches, contactor and starters.
1.5. Motor Protection

1.5.1. Single-phase: Thermal protection for single-phase units
is sometimes built in (check nameplate). If no built-in
protection is provided, use a contactor with a proper overload.
Fusing is permissible.
1.5.2. Three-phase: Provide three-leg protection with properly
sized magnetic starter and thermal overloads.

1.6. Maximum Operating Limits:
Liquid Temperature: 212º F (100º C) with standard seal.

250º F (120º C) with optional high
temp seal.

Pressure: 75 PSI.
Starts Per Hour: 20, evenly distributed.
1.7. Regular inspection and maintenance will increase service life.
Base schedule on operating time. Refer to Section 8.

2. Installation:
2.1. General

2.1.1. Locate pump as near liquid source as possible (below
level of liquid for automatic operation).
2.1.2. Protect from freezing or flooding.
2.1.3. Allow adequate space for servicing and ventilation.
2.1.4. All piping must be supported independently of the
pump, and must “line-up” naturally.

CAUTION
Never draw piping into place by forcing the pump suction and
discharge connections.

2.1.5. Avoid unnecessary fittings. Select sizes to keep friction
losses to a minimum.

2.2. Close-Coupled Units:
2.2.1. Units may be installed  horizontally, inclined or vertically.

CAUTION
Do not install with motor below pump. Any leakage or
condensation will affect the motor.

2.2.2. Foundation must be flat and substantial to eliminate
strain when tightening bolts. Use rubber mounts to minimize
noise and vibration.
2.2.3. Tighten motor hold-down bolts before connecting
piping to pump.

2.3. Frame-Mounted Units:
2.3.1. It is recommended that the bedplate be grouted to a
foundation with solid footing. Refer to Fig.1.

Installation, Operation and
Maintenance  Instructions

IM013R06

Finished grouting
(1/4") Grout hole Base

Leveling wedges or shims—left in place

Top of foundation—
clean and wet down

Sleeve

Washer

Lug

(1/2 to 3/4")
Allowance
for leveling

Wood
frame

Figure 1

Grout

~G~LPumps 
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2.3.2. Place unit in position on wedges located at four points
(two below approximate center of driver and two below
approximate center of pump). Adjust wedges to level unit.
Level or plumb suction and discharge flanges.
2.3.3. Make sure bedplate is not distorted and final coupling
alignment can be made within the limits of movement of motor
and by shimming, if necessary.
2.3.4. Tighten foundation bolts finger tight and build dam
around foundation. Pour grout under bedplate making sure the
areas under pump and motor feet are filled solid. Allow grout
to harden 48 hours before fully tightening foundation bolts.
2.3.5. Tighten pump and motor hold-down bolts before
connecting the piping to pump.

3. Suction Piping:
3.1. Low static suction lift and short, direct, suction piping is
desired. For suction lift over 10 feet and liquid temperatures over
120 F, consult pump performance curve for Net Positive Suction
Head Required.
3.2. Suction pipe must be at least as large as the suction connection
of the pump. Smaller size will degrade performance.
3.3. If larger pipe is required, an eccentric pipe reducer (with
straight side up) must be installed at the pump.
3.4. Installation with pump below source of supply:

3.4.1. Install full flow isolation valve in piping for inspection
and maintenance.

CAUTION
Do not use suction isolation valve to throttle pump.
3.5. Installation with pump above source of supply:

3.5.1. Avoid air pockets. No part of piping should be higher
than pump suction connection. Slope piping upward from
liquid source.
3.5.2. All joints must be airtight.
3.5.3. Foot valve to be used only if necessary for priming, or
to hold prime on intermittent service.
3.5.4. Suction strainer open area must be at least triple the pipe
area.

3.6. Size of inlet from liquid source, and minimum submergence
over inlet, must be sufficient to prevent air entering pump through
vortexing. See Figs. 2-5
3.7.  Use 3-4 wraps of Teflon tape to seal threaded connections.

4. Discharge Piping:
4.1. Arrangement must include a check valve located between a gate
valve and the pump. The gate valve is for regulation of capacity, or
for inspection of the pump or check valve.
4.2.  If an increaser is required, place between check valve and
pump.
4.3. Use 3-4 wraps of Teflon tape to seal threaded connections.

5. Motor-To-Pump Shaft Alignment:
5.1. Close-Coupled Units:

5.1.1. No field alignment necessary.
5.2. Frame-Mounted Units:

5.2.1. Even though the pump-motor unit may have a factory
alignment, this could be disturbed in transit and must be
checked prior to running. See Fig. 6.
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Angular

5.2.2. Tighten all hold-down bolts before checking
the alignment.
5.2.3. If re-alignment is necessary, always move the motor.
Shim as required.
5.2.4. Parallel misalignment - shafts with axis parallel but not
concentric. Place dial indicator on one hub and rotate this hub
360 degrees while taking readings on the outside diameter of
the other hub. Parallel alignment occurs when Total Indicator
Reading is .005", or less.
5.2.5. Angular misalignment - shafts with axis concentric but
not parallel. Place dial indicator on one hub and rotate this hub
360 degrees while taking readings on the face of the other hub.
Angular alignment is achieved when Total Indicator Reading
is .005", or less.
5.2.6. Final alignment is achieved when parallel and angular
requirements are satisfied with motor hold-down bolts tight.

CAUTION
Always recheck both alignments after making any adjustment.

6. Rotation:
6.1. Correct rotation is right-hand (clockwise when viewed from
the motor end). Switch power on and off quickly. Observe shaft
rotation. To change rotation:

6.1.1. Single-phase motor: Non-reversible.
6.1.2. Three-phase motor: Interchange any two power supply
leads.

7. Operation:
7.1. Before starting, pump must be primed (free of air and suction
pipe full of liquid) and discharge valve partially open.

CAUTION
Pumped liquid provides lubrication. If pump is run dry,rotating
parts will seize and mechanical seal will be damaged. Do not
operate at or near zero flow. Energy imparted to the liquid is
converted into heat. Liquid may flash to vapor. Rotating parts
require liquid to prevent scoring or seizing.

·- -·- - .. . -·--- · .. -- -
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7.2. Make complete check after unit is run under operating
conditions and temperature has stabilized. Check for expansion
of piping. On frame-mounted units coupling alignment may have
changed due to the temperature differential between pump and
motor. Recheck alignment.

8. Maintenance:
8.1. Close-Coupled Unit. Ball bearings are located in and are part of
the motor. They are permanently lubricated. No greasing required.
8.2. Frame-Mounted Units:

8.2.1. Bearing frame should be regreased every 2,000 hours or
3 month interval, whichever occurs first. Use a #2 sodium or
lithium based grease. Fill until grease comes out of relief
fittings, or lip seals, then wipe off excess.
8.2.2. Follow motor and coupling manufacturers’ lubrication
instructions.
8.2.3. Alignment must be rechecked after any maintenance
work involving any disturbance of the unit.

9. Disassembly:
Complete disassembly of the unit will be described. Proceed onlyas
far as required to perform the maintenance work needed.
9.1. Turn off power.
9.2. Drain system. Flush if necessary.
9.3. Close-Coupled Units: Remove motor hold-down bolts.
Frame-Mounted Units: Remove coupling, spacer, coupling guard
and frame hold-down bolts.
9.4. Disassembly of Liquid End:

9.4.1. Remove casing bolts (370).
9.4.2. Remove back pull-out assembly from casing (100).
9.4.3.  Remove impeller locknut (304).

CAUTION
Do not insert screwdriver between impeller vanes to prevent
rotation of close-coupled units. Remove cap at opposite end
of motor. A screwdriver slot or a pair of flats will be exposed. Using
them will prevent impeller damage.

9.4.4. Remove impeller (101) by turning counter-clockwise
when looking at the front of the pump. Protect hand with rag
or glove.

CAUTION
Failure to remove the impeller in a counter-clockwise direction may
damage threading on the impeller, shaft or both.

9.4.5. With two pry bars 180 degrees apart and inserted
between the seal housing (184) and the motor adapter (108),
carefully separate the two parts. The mechanical seal rotary
unit (383) should come off the shaft with the seal housing.
9.4.6. Push out the mechanical seal stationary seat from the
motor side of the seal housing.

9.5. Disassembly of Bearing Frame:
9.5.1. Remove bearing cover (109).
9.5.2. Remove shaft assembly from frame (228).
9.5.3. Remove lip seals (138 & 139) from bearing frame and
bearing cover if worn and are being replaced.
9.5.5. Use bearing puller or arbor press to remove ball bearings
(112 & 168).

10. Reassembly:
10.1. All parts should be cleaned before assembly.
10.2. Refer to parts list to identify required replacement items.
Specify pump index or catalog number when ordering parts.

10.3. Reassembly is the reverse of disassembly.
10.3.1. Impeller and impeller locknut assembled onto motor
shaft with 10 ft-lbs of torque.

10.4. Observe the following when reassembling thebearing frame:
10.4.1. Replace lip seals if worn or damaged.
10.4.2. Replace ball bearings if loose, rough or noisy
when rotated.
10.4.3.  Check shaft for runout. Maximum permissible is
.002" T.I.R.

10.5. Observe the following when reassembling the liquid-end:
10.5.1. All mechanical seal components must be in good
condition or leakage may result. Replacement of complete seal
assembly, whenever seal has been removed, is good standard
practice.
It is permissible to use a light lubricant, such as glycerin, to
facilitate assembly. Do not contaminate the mechanical seal
faces with lubricant.
10.5.2. Inspect casing O-ring (513) and replace if damaged.
This O-ring may be lubricated with petroleum jelly to ease
assembly.
10.5.3. Inspect guidevane O-ring (349) and replace if worn.

CAUTION
Do not lubricate guidevane O-ring (349). Insure it is not
pinched by the impeller on reassembly.
10.6. Check reassembled unit for binding. Correct as required.
10.7. Tighten casing bolts in a star pattern to prevent O-ring binding.

11. Trouble Shooting Chart:
MOTOR NOT RUNNING
(See causes 1 thru 6)
LITTLE OR NO LIQUID DELIVERED:
(See causes 7 thru 17)
POWER CONSUMPTION TOO HIGH:
(See causes 4, 17, 18, 19, 22)
EXCESSIVE NOISE AND VIBRATION:
(See causes 4, 6, 9, 13, 15, 16, 18, 20, 21, 22)
PROBABLE CAUSE:
1.  Tripped thermal protector
2.  Open circuit breaker
3.  Blown fuse
4.  Rotating parts binding
5.  Motor wired improperly
6.  Defective motor
7.  Not primed
8.  Discharge plugged or valve closed
9.  Incorrect rotation
10. Foot valve too small, suction not submerged, inlet

screen plugged.
11. Low voltage
12. Phase loss (3-phase only)
13. Air or gasses in liquid
14. System head too high
15. NPSHA too low:

Suction lift too high or suction losses excessive.
Check with vacuum gauge.

16. Impeller worn or plugged
17. Incorrect impeller diameter
18. Head too low causing excessive flow rate
19. Viscosity or specific gravity too high
20. Worn bearings
21. Pump or piping loose
22. Pump and motor misaligned
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Item 383 Mechanical Seal (5⁄8” seal)
Rotary Stationary Elastomers Metal Parts Part No.

Carbon
EPR 10K18

Sil-Carbide
Viton

316SS
10K55

Sil-Carbide
EPR 10K81

Viton 10K62

NPE Standard Repair Parts List
Item Materials of
No. Description Construction
100 Casing
101 Impeller

108A Motor adapter with foot
108B Motor adapter less foot
108C Motor adapter with foot and Flush
108D Motor adapter less foot with Flush
123 Deflector BUNA-N

184A Seal housing std.
AISI 316L S.S.

184B Seal housing with seal flush

240
Motor support 300 S.S.
Rubber channel Rubber

304 Impeller locknut AISI 316 S.S.
347 Guidevane AISI 316L S.S.

Viton Standard
349 Seal-Ring, guidevane EPR

BUNA
370 Socket head screw, casing AISI 410 S.S.
371 Bolts, motor Steel/plated
383 Mechanical seal
408 Drain and vent plug, casing AISI 316 S.S.

Viton, standard
412B O-Ring, drain plugs EPR

BUNA
Viton, standard

513 O-Ring, casing EPR
BUNA

AISI 316L
Stainless Steel

GOULDS PUMPS LIMITED WARRANTY
This warranty applies to all water systems pumps manufactured by Goulds Pumps.
Any part or parts found to be defective within the warranty period shall be replaced at no charge to the dealer during the warranty period. The warranty period shall exist
for a period of twelve (12) months from date of installation or eighteen (18) months from date of manufacture, whichever period is shorter.
A dealer who believes that a warranty claim exists must contact the authorized Goulds Pumps distributor from whom the pump was purchased and furnish complete details
regarding the claim. The distributor is authorized to adjust any warranty claims utilizing the Goulds Pumps Customer Service Department.
The warranty excludes:
(a) Labor, transportation and related costs incurred by the dealer;
(b) Reinstallation costs of repaired equipment;
(c) Reinstallation costs of replacement equipment;
(d) Consequential damages of any kind; and,
(e) Reimbursement for loss caused by interruption of service.
For purposes of this warranty, the following terms have these definitions:
(1) “Distributor” means any individual, partnership, corporation, association, or other legal relationship that stands between Goulds Pumps and the dealer in purchases,

consignments or contracts for sale of the subject pumps.
(2) “Dealer” means any individual, partnership, corporation, association, or other legal relationship which engages in the business of selling or leasing pumps to customers.
(3) “Customer” means any entity who buys or leases the subject pumps from a dealer. The “customer” may mean an individual, partnership, corporation, limited liability

company, association or other legal entity which may engage in any type of business.

THIS WARRANTY EXTENDS TO THE DEALER ONLY.

NOTE: OPTIONAL SEAL FLUSH COMPONENTS

NOTE: Close coupled units supplied with 1/2 HP
1750 RPM, 1/2 - 3 HP Explosion Proof or 5 HP motors,

utilize motor adapter less foot and a footed motor.

NOTE: Frame mounted units (NPE-F) utilize the XS Power frame and
motor adapter less foot. For repair parts for the power frame refer to

the XS-Power frame repair parts page in the parts section of your
catalog. To order the power frame complete order item 14L61

Goulds Pumps and the ITT Engineered Blocks Symbol are registered
trademarks and tradenames of ITT Industries.

Visit us at www.goulds.com

© 2002 Goulds Pumps
Printed in USA

~G~LPumps 

!OBA 

5 13 

347 lOI 

/ 

~ " ,,✓ 
412B "" // / 

100 ./ / 

240 

/ 

370 / I ,,,,,, 
/ 

Goulds Pumps 

~ ITT Industries 



6

Performance Curves – 60 Hz, 3500 RPM
Curvas de Funcionamiento – 60 Hz, 3500 RPM

Ordering Standard
Code, HP Rating, Imp.

Código Estándar HP Dia.
de Pedido Potencia

E 1⁄2 47⁄16"

D 3⁄4 43⁄4

C 1 53⁄16

B 11⁄2 53⁄4

A 2 61⁄8

m3⁄ hr

0

20

40

60

80

100

120

140

0

10

20

30

40

50

6050403020100

1050

160

Model NPE / 1ST Size (Tamaño) 1 x 11⁄4-6
RPM 3500 Curve (Curva) CN0231R01

NOTE: Not recommended for operation beyond printed H-Q curve.
NOTA: No se recomienda para funcionamiento superior al
            impreso en la curva H-Q.

Impeller Selections for Exp. Proof Motors
Selecciones del Impulsor para Motores Exp. Proof

45 48
50

50
48

51

5152

53

1⁄2 HP

10'

8'6'
5'

12'

EFF %

3⁄4 HP

1 1⁄2 HP1 HP

2 HP

8'

10'
12'

U.S. GPM

3 HP

B 53⁄4"

C 53⁄16"

D 43⁄4"

E 47⁄16"

F 41⁄16"
Spec.

A 61⁄8"  DIA.
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Model NPE / 1ST Size (Tamaño) 1 x 11⁄4-6
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U.S. GPM

45 48
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48

51
5152

53

1⁄2 HP

10'

8'
6'

5'

12'

EFF %

NPSHR – FEET (PIES)

160

3⁄4 HP

1 1⁄2 HP1 HP

2 HP

3 HP

A 61⁄8" DIA.

B 53⁄4"

C 53⁄16"

D 43⁄4"

E 47⁄16"

NOTE: Not recommended for operation beyond
printed H-Q curve.
NOTA: No se recomienda para funcionamiento
superior al impreso en la curva H-Q.

Impeller Selections for ODP & TEFC Motors
Selecciones del Impulsor para
Motores ODP & TEFC

Ordering Standard
Code, HP Rating, Imp.

Código Estándar HP Dia.
de Pedido Potencia

F 1⁄2

E 3⁄4 47⁄16

D 1 43⁄4

C 11⁄2 53⁄16

B 2 53⁄4

A 3 61⁄8

41⁄16"
spec.

NOTE: Although not
recommended, the pump
may pass a 1⁄16" sphere.

NOTA: Si bien no se recomienda,
la bomba puede pasar una esfera
de 1⁄16”.

NOTE: Although not
recommended, the pump
may pass a 1⁄16" sphere.

NOTA: Si bien no se
recomienda, la bomba puede
pasar una esfera de 1⁄16”.
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Performance Curves – 60 Hz, 3500 RPM
Curvas de Funcionamiento – 60 Hz, 3500 RPM

m3⁄ hr
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160140120100806040200

151050

U.S. GPM

100

20 25 30

30

25

15

3 HP
2 HP1 1⁄2 HP

1 HP

3⁄4 HP

5'

7'

10'

15'

20'

50
55

58 60 62

64

66
64

62
60

58
EFF %55

Model NPE / 2ST Size (Tamaño) 11⁄4 x 11⁄2-6
RPM 3500 Curve (Curva) CN0235R01

B 51⁄16" DIA.

D 45⁄8"

E 41⁄4"

F 37⁄8"
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NPSHR – FEET (PIES) NOTE: Not recommended for operation beyond
printed H-Q curve.
NOTA: No se recomienda para funcionamiento
superior al impreso en la curva H-Q.

Impeller Selections for Exp. Proof Motors
Selecciones del Impulsor para Motores Exp. Proof

m3⁄ hr
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160140120100806040200

151050

U.S. GPM

100
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15

40

Model NPE / 2ST Size (Tamaño) 11⁄4 x 11⁄2-6
RPM 3500 Curve (Curva) CN0235R02

120

130

35
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A 

TO
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L) 
H

CAPACITY (CAPACIDAD) Q

NPSHR – FEET (PIES)
NOTE: Not recommended for operation beyond printed H-
Q curve.
NOTA: No se recomienda para funcionamiento superior al
impreso en la curva H-Q.

Impeller Selections for ODP & TEFC Motors
Selecciones del Impulsor para
Motores ODP & TEFC

140

C 47⁄8"

D 45⁄8"

E 41⁄4"

F 37⁄8"

A 51⁄4"

B 51⁄16"

H 51⁄2"

G 515⁄16"

K 61⁄8" DIA.

58

60

66
64

62 58

55

50 55

EFF %

10'

15'

7'5'

20'

3⁄4 HP 1 1⁄2 HP
1 HP

2 HP

5 HP

3 HP

Ordering Standard
Code, HP Rating, Imp.

Código Estándar HP Dia.
de Pedido Potencia

F 1 37⁄8"

E 11⁄2 41⁄4

D 2 45⁄8

B 3 51⁄16

Ordering Standard
Code, HP Rating, Imp.

Código Estándar HP Dia.
de Pedido Potencia

F 3⁄4 37⁄8"

E 1 41⁄4

D 11⁄2 45⁄8

C 2 47⁄8

B 3 51⁄16

A 3 51⁄4

H 5 51⁄2

G 5 515⁄16

K 5 61⁄8

NOTE: Although not
recommended, the pump
may pass a 3⁄16" sphere.

NOTA: Si bien no se
recomienda, la bomba puede
pasar una esfera de 3⁄16”.

NOTE: Although not
recommended, the pump
may pass a 3⁄16" sphere.

NOTA: Si bien no se
recomienda, la bomba puede
pasar una esfera de 3⁄16”.
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Performance Curves – 60 Hz, 3500 RPM
Curvas de Funcionamiento – 60 Hz, 3500 RPM

m3⁄ hr
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3 HP

EFF %55

2 HP
1 1⁄2 HP

1 HP

Model NPE / 3ST Size (Tamaño) 11/2 x 2-6
RPM 3500 Curve (Curva) CN0239R01

B 45⁄8"  DIA.

D 41⁄16"

E 35⁄8"

METERS
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NPSHR – FEET (PIES)

NOTE: Not recommended for operation beyond printed H-Q
curve.
NOTA: No se recomienda para funcionamiento superior al
impreso en la curva H-Q.

Impeller Selections for Exp. Proof Motors
Selecciones del Impulsor para Motores Exp. Proof

m3⁄ hr

Model NPE / 3ST Size (Tamaño) 11⁄2 x 2-6
RPM 3500 Curve (Curva) No. CN0239RO2

0
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160140120100806040200
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TO
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L) 
H

CAPACITY (CAPACIDAD) Q

NPSHR – FEET (PIES) NOTE: Not recommended for operation beyond printed H-
Q curve.
NOTA: No se recomienda para funcionamiento superior al
impreso en la curva H-Q.

Impeller Selections for ODP & TEFC Motors
Selecciones del Impulsor para
Motores ODP & TEFC

66

66

64

60

55

6460
55

50

EFF %

1 HP

1 1⁄2 HP
2 HP

3 HP

5 HP

5'

6'
7' 10' 17'G 53⁄8" DIA.

A 43⁄4"

C 43⁄8"

D 41⁄16"

E 35⁄8"

B 45⁄8"

H 5"

Ordering Standard
Code, HP Rating, Imp.

Código Estándar HP Dia.
de Pedido Potencia

E 1 35⁄8"

D 11⁄2 41⁄16

C 2 43⁄8

B 3 45⁄8

A 3 43⁄4

H 5 5

G 5 53⁄8

Ordering Standard
Code, HP Rating, Imp.

Código Estándar HP Dia.
de Pedido Potencia

E 11⁄2 35⁄8"

D 2 41⁄16

B 3 45⁄8

NOTE: Although not
recommended, the pump
may pass a 11⁄32" sphere.

NOTA: Si bien no se
recomienda, la bomba puede
pasar una esfera de 11⁄32”.

NOTE: Although not
recommended, the pump
may pass a 11⁄32" sphere.

NOTA: Si bien no se
recomienda, la bomba puede
pasar una esfera de 11⁄32”.
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NOTE:
For units built before September, 1997
The following upgrades are interchangeable.

(1) Item 349 Guidevane O-Ring was upgraded from
O-Ring to Square Seal Ring.

(2) Pump Components have been upgraded from
304 SS to 316L SS

(3) Mechanical Seal upgrades as noted on page 1

(4) Pump Mounting location for motor adapter with
foot to pump support are interchangeable.
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NOTE:
Close coupled units supplied with 1⁄2 HP 1750 RPM,
1⁄2 - 3 HP Explosion Proof or 5 HP motors, utilize
motor adapter less foot and a footed motor.

NOTE:
Frame mounted units (NPE-F) utilize the XS Power
Frame and motor adapter less foot. For repair parts
for the power frame refer to the XS-Power frame
repair parts page in the parts section of your catalog.
To order the power frame complete order item 14L61.
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Pump Size
1 x 11⁄4-6 11⁄4 x 11⁄2-6 11⁄2 x 2-6

Diameter Part No. Diameter Part No. Diameter Part No.
K 61⁄8 2L885
G 515⁄16 2L700 53⁄8 2L702
H 51⁄2 2L699 5 2L701
A 61⁄8 2L47 51⁄4 2L48 43⁄4 2L49
B 53⁄4 2L44 51⁄16 2L54 45⁄8 2L58
C 53⁄16 2L46 47⁄8 2L53 43⁄8 2L57
D 43⁄4 2L42 45⁄8 2L52 41⁄16 2L56
E 47⁄16 2L45 41⁄4 2L51 35⁄8 2L55
F 41⁄16 2L59 37⁄8 2L50

NPE STANDARD IMPELLERS

For ODP/TEFC Units Built After September 1, 1997

HP HP Code
1ST 2ST 3ST

ODP/TEFC ODP/TEFC ODP/TEFC
Repair # 2L45

1⁄2 C Dia. 47⁄16

Imp. Code E
Repair # 2L42 2L50

3⁄4 D Dia. 43⁄4 37⁄8
Imp. Code D F
Repair # 2L46 2L51 2L55

1 E Dia. 53⁄16 41⁄4 35⁄8
Imp.Code C E E
Repair # 2L44 2L52 2L56

11⁄2 F Dia. 53⁄4 45⁄8 41⁄16

Imp. Code B D D
Repair # 2L47 2L53 2L57

2 G Dia. 61⁄8 47⁄8 43⁄8
Imp. Code A C C
Repair # 2L47 2L48 2L49

3 H Dia. 61⁄8 51⁄4 43⁄4
Imp. Code A A A
Repair # 2L700 2L885 2L702

5 J Dia. 515⁄16 61⁄8 53⁄8
Imp. Code G K G

For Current Explosion Proof and All Units Built Before September 1, 1997

HP HP Code
1ST 2ST 3ST

ODP TEFC/EXP ODP TEFC/EXP ODP TEFC/EXP
Repair # 2L45 2L59

1⁄2 C Dia. 47⁄16 41⁄16

Imp. Code E F
Repair # 2L42 2L45 2L50

3⁄4 D Dia. 43⁄4 47⁄16 37⁄8
Imp. Code D E F
Repair # 2L46 2L42 2L51 2L50 2L55

1 E Dia. 53⁄16 43⁄4 41⁄4 37⁄8 35⁄8
Imp. Code C D E F E
Repair # 2L44 2L46 2L52 2L51 2L56 2L55

11⁄2 F Dia. 53⁄4 53⁄16 45⁄8 41⁄4 41⁄16 35⁄8
Imp. Code B C D E D E
Repair # 2L47 2L44 2L53 2L52 2L57 2L56

2 G Dia. 61⁄8 53⁄4 47⁄8 45⁄8 43⁄8 41⁄16

Imp. Code A B C D C D
Repair # 2L47 2L47 2L48 2L54 2L49 2L58

3 H Dia. 61⁄8 61⁄8 51⁄4 51⁄16 43⁄4 45⁄8
Imp. Code A A A B A B
Repair # 2L700 2L885 2L702

5 J Dia. 515⁄16 61⁄8 53⁄8
Imp. Code G K G

Note:** Max. Explosion Proof rating is 2 HP.

Impeller
Code

NPE STANDARD IMPELLERS BY MOTOR SIZE AT 3500 RPM

4



MODEL NPE 3500 RPM
Single-Phase, 60 Hz, 115/230 V**, 56J Frame

HP Open, Drip-Proof➀ Totally Enclosed, Fan Cooled Explosion Proof
Order No. Max. Amps Wt. (lbs.) Order No. Max. Amps Wt. (lbs.) Order No. Max. Amps Wt. (lbs.)

1⁄2 E04853S 10.0/5.0 16 E04821 6.2/3.1 21 BBC04825 6.2/3.1 47
3⁄4 E05853S 14.0/7.0 19 E05821 8.8/4.4 24 BBC05825 8.8/4.4 41
1 E06853S 16.0/8.0 22 E06821 11.6/5.8 26 BBC06825 11.6/5.8 49

11⁄2 E07858S 21.4/10.7 31 E07821 16.2/8.1 35 BBC07825 16.2/8.1 56
2 E08854 26.8/13.4 36 E08821 20.8/10.4 39 BBC08825 20.8/10.4 60
3 E09854 14.0 40 E09821 11.89 44
5 E10754 14.4 55

Note:** 3 and 5 HP Single-Phase motors are 230 V only.

Three-Phase, 60 Hz, 208-230/460 V, 56J Frame
HP Open, Drip-Proof➀ Totally Enclosed, Fan Cooled Explosion Proof

Order No. Max. Amps Wt. (lbs.) Order No. Max. Amps Wt. (lbs.) Order No. Max. Amps Wt. (lbs.)
1⁄2 E04873 2.6/1.3 19 E04876 1.9/.95 18 BBC04875 1.9/.95 27
3⁄4 E05873 3.4/1.7 19 E05876 2.3/1.15 21 BBC05875 2.3/1.15 30
1 E06873 4.2/2.1 22 E06876 3.2/1.6 21 BBC06875 3.2/1.6 30

11⁄2 E07878 5.8/2.9 25 E07876 4.8/2.4 27 BBC07875 4.8/2.4 37
2 E08874 6.9/3.3 39 E08876 5.4/2.7 33 BBC08875 5.4/2.7 44
3 E09874 7.2/3.6 31 E09876 7.6/3.8 37
5 E10774 7.2/14.4 50 E10876 6.2/12.4 48

➀  For vertical mounting order motor canopy separately - 9K272 for 1⁄2, 3⁄4 and 1 HP single phase or 9K273 for all other ODP motors.

MODEL NPE 1750 RPM
Single-Phase, 60 HZ, 115/230 V, 56J Frame

HP Open, Drip-Proof➀ Totally Enclosed, Fan Cooled Explosion Proof
Order No. Max. Amps Wt. (lbs.) Order No. Max. Amps Wt. (lbs.) Order No. Max. Amps Wt. (lbs.)

1⁄2 E04811 8.6/4.3 19 E04812 8.0/4.0 20 BBC04815 8.0/4.0 45

Three-Phase, 60 HZ, 208-230/460 V, 56J Frame
HP Open, Drip-Proof➀ Totally Enclosed, Fan Cooled Explosion Proof

Order No. Max. Amps Wt. (lbs.) Order No. Max. Amps Wt. (lbs.) Order No. Max. Amps Wt. (lbs.)
1⁄2 E04831 3.76/4.0/2.0 20 E04832 1.77/1.6/.8 20 BBC04835 1.77/1.6/.8 45

Note: Explosion Proof Motors are class 1 and 2, Group D

NPE CLOSE-COUPLED MOTORS

5



BULLETIN NO . A-27 

Magnehelic® Differential Pressure Gage 
..c=~....--0-P_E_R_A_T_I _N_G_I_N_s_r_R_u_c_r_,_o_N_s __________ _ 

11 /16 
(17.46] 

0 4-1 /8 [1 04.78] BOLT 
CIRCLE FOR PANEL MOUNTING 

120° APART 

1/8 NPT LOW 
PRESSURE 

7/ 16 ;i=J 111 .11 l 
1-11/16 
(42.86] 

SPECIFICATIONS 
Dimensions: 4-3/4" dia. x 2-3/ 16" deep. 
Weight: I lb. 2 oz. 
Finished: Baked dark gray enamel. 
Connections: 1/8" N PT high and low pressure 

taps, duplicated, one pair side and one 
pair back. 

Accuracy: Plus or minus 2% of full scale, at 
7O°F. ( Model 2000-0, 3%: 2000-00, 4%). 

Pressure Rating: 15 PSI (0,35 bar) 
Ambient Temperature Range: 20° to 14O°F 

(-7 to 6O°C). 
Stand ard gage accessories include two 1/8" 

N PT plugs for duplicate pressure taps, 
two 1 /8" N PT pipe thread to rubber tubing 
adapters, and three flush mounting 
adapters with screws. 

Caution: For use with air or com(latible 
gases only. 

For repeated over-ranging or high cycle rates, 
contact factory. 

Not for use with Hydrogen gas. Dangerous 
reactions will occur. 

1/8 NPT HIGH 
PRESSURE 

L 1/2 
(1 2.70] 

0 4-3/4 
i-----[120.65]---~ 

DWYER INSTRUMENTS, INC. 
P.O. BOX 373 • MICHIGAN CITY, INDIANA 46361 U.S.A. I Phone: 219/879-8000 www.clwyer-inst.com 

Fax: 219/872-9057 e-mail: info@dwyer-inst.com 
Lit-by-Fax: 888/891-4963 
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MAGNEHELIC® INSTALLATION 
1.Select a location free from excessive vi­
bration and where the ambient temperature 
will not exceed 140°F. Also, avoid direct 
sunlight which accelerates discoloration of 
the clear plas tic cover. Sensing I ines my be 
run any necessary distance. Long tubing 
lengths will not affect accuracy but will in­
crease response time slightly. Do not re­
strict lines. If pulsating pressures or vibra­
tion cause excessive pointer oscillation, 
consult the factory for ways to provide ad­
ditional damping. 

2. Al I standard Magnehelic gages are cali­
brated with the diaphragm vertical and 
should be used in that position for maxi­
mum accuracy. If gages are to be used in 
other than vertical position, this should be 
specified on the order. Many higher range 
gages will perform within tolerance in other 
positions with only rezeroing. Low range 
Model 2000-00 and metric equivalents 
must be used in the vertical position only. 

3. Surf ace Mounting 

Locate mounting holes, 120° apart on a 4-
1/8" dia. circle. Use No. 6-32 machine 
screws of appropriate length. 

4. Flush Mounting 

Provide a 4-9/ 16" dia. opening in panel. 
Inse1t gage and secure in place with No. 6-
32 machine screws of appropriate length, 
with adapters, firmly secured in place. To 
mount gage on 1- 1/4"-2" pipe, order op­
tional A-610 pipe mounting kit. 

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

Operation 
Positive Pressure:Connect tubing from 
source of pressure to either of the t\vo high 
pressure po1ts. Plug the port not used. Vent 
one or both low pressure ports to atmos­
phere. 

Negative Pressure: Connect tubing from 
source of vacuum or negative pressure to 
either of the two low pressure ports . Plug 
the port not used. Vent one or both high 
pressure ports to atmosphere. 

Differential Press ure: Connect tubing 
from the greater of two pressure sources to 
either high pressure port and the lower to 
either low pressure port. Plug both unused 
ports . 

When one side of the gage is vented in 
dirty, dusty atmosphere, we suggest an A-
331 Filter Vent Plug be ins talled in the open 
port to keep inside of gage clean. 

A. For portable use of temporary installa­
tion use 1/8" pipe thread to rubber tubing 
adapter and connect to source of pressure 
with rubber or Tygon tubing. 

B. For permanent installation, 1/4" O.D., or 
larger, copper or aluminum tubing is rec­
ommended. See accessory bulletin S-10 I 
for fittings. 

Ordering Instructions: 
When corresponding with the factory re­
garding Magnehelic® gage problems, be 
sure to include model number, pressure 
range, and any special options. Field repair 
is not recommended; contact the factory 
for repair service. 

CBeears
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MAINTENANCE 
Maintenance: No lubrication or periodic 
servicing is required. Keep case exterior and 
cover clean. Occas ionally disconnect pres­
sure lines to vent both sides of gage to at­
mosphere and re-zero. Optional vent valves, 
(bulletin S-101), should be used in perma­
nent installations. 

Calibration Check: Select a second gage or 
manometer of known accuracy and in an ap­
propriate range. Using short lengths of rub­
ber or vinyl tubing, connect the high pres­
sure side of the Magnehelic gage and the test 
gage to two legs of a tee. Very slowly apply 
pressure through the third leg. Allow a few 
seconds for pressure to equalize, fluid to 
drain, etc., and compare readings. If accu­
racy unacceptable, gage may be returned to 
factory for recalibration. To calibrate in the 
field, use the following procedure. 
Calibration : 
I. With gage case, held firmly, loosen bezel, 
by turning counterclockwise. To avoid dam­
age, a canvas strap wrench or similar tool 
should be used. 
2. Lift out pla stic cover and "O" ring. 
3. Remove scale screws and scale assembly. 
Be careful not to damage pointer. 
4. The calibration is changed by moving the 
clamp. Loosen the clamp screw(s) and move 
slightly toward the helix if gage is reading 
high, and away if reading low. Tighten 
clamp screw and install scale assembly. 
5. Place cover and O-ring in position. Make 
sure the hex shaft on inside of cover is prop­
erly engaged in zero adjust screw. 
6. Secure cover in place by screwing bezel 
down snug. Note that the area under the 
cover is pressurized in operation and there­
fore gage will leak if not properly tightened . 
7. Zero gage and compare to test instrument. 
Make further adjustments as necessary. 

©Copyright 2001 Dwyer Instruments, Inc. 

DWYER INSTRUMENTS, INC. 
P.O. BOX 373 • MICHIGAN CITY, INDIANA 46361 U.S.A. 

Caution: If bezel binds when installing, lu­
bricate threads sparingly with light oil or 
molybdenum disulphide compound. 

Warning: Attempted field repair may void 
your warrenty. Recalibration or repair 
by the user is not recommended. For 
best results, return gage to the factory. 
Ship prepaid to: 

Dwyer Instruments, Inc. 

Attn : Repair Dept. 

102 Indiana Highway 212 

Michigan City, IN 46360 

Trouble Shooting Tips : 

•Gage won't indicate or is sluggish. 

I . Duplicate pressure port not plugged. 

2. Diaphragm ruptured due to overpressure. 

3. Fittings or sensing lines blocked, 
pinched, or leaking. 

4 . Cover loose or "O"ring damaged, miss­
ing. 

5. Pressure sensor, (static tips, Pitot tube, 
etc.) improperly located. 

6 . Ambient temperature too low. For opera­
tion below 20°F, order gage with low tem­
perature, (LT) option. 

•Pointer stuck-gage can't be zeroed. 

l . Scale touching pointer. 

2. Spring/magnet assembly shifted and 
touching helix. 

3. Metallic particles clinging to magnet 
and interfering with helix movement. 

4. Cover zero adjust shaft broken or not 
properly engaged in adjusting screw. 

We generally recommend that gages need­
ing repair be returned to the factory. Parts 
used in various sub-assemblies vary from 
one range of gage to another, and use of in­
correct components may cause improper 
operation . After receipt and inspection, we 
will be happy to quote repair costs before 
proceeding. 

Consult factory for assistance on unusual 
applications or conditions. 

Use with air or compatible gases only. 

Printed in U.S.A. 4/01 FR# 12-440212-00 Rev. 3 

I Phone: 219/879-8000 www.dwyer-inst.com 
Fax: 219/872-9057 e-mail: info@dwyer-inst.com 
Lit-by-Fax: 888/891-4963 

CBeears

CBeears



At Min.
Set Point

0.025
0.04
0.10
0.15
0.3
0.4
0.4

Min. Set Point

0.3 PSI
1.0 PSI
0.9 PSI
0.7 PSI
1.0 PSI

Series 1950 Explosion-Proof Differential Pressure
Switches combine the best features of the Dwyer Series
1900 Pressure Switch with an integral explosion-proof
and weather-proof housing.  Each unit is UL & CSA listed;
FM approved for use in Class I, Groups C & D; Class II,
Groups E, F, & G; and Class III atmospheres (NEMA 7 &
9).  They are totally rain-tight for outdoor installations.
Twelve models allow set-points from .03 to 20 inches w.c.
and from .5 to 50 psi (3.4 to 345 kPa).

Easy access to the SPDT switch for electrical hook-up is
provided by removing the top plate of the three-part alu-
minum housing.  Adjustment to the set point of the switch
can be made without disassembling the housing.  The unit
is very compact, about half the weight and bulk of equiv-
alent conventional explosion-proof switches.

PHYSICAL DATA
Temperature Limits: -40° to 140°F (-40° to 60°C);
1950P-8, -15, -25, -50: 0° to 140°F (-17.8° to 60°C); 1950-
02: - 30° to 130°F (-34.4° to 54.4°C).
Rated Pressure: 1950: 45 in. w.c. (0.1 bar); 1950P:      
35 psi (2.4 bar); 1950P-50 only: 70 psi (4.8 bar).
Maximum Surge Pressure: 1950: 10 psi (0.7 bar); 
1950P: 50 psi (3.4 bar); 1950P-50 only: 90 psi (6.2 bar).
Pressure Connections: 1/8″ NPT(F).
Electrical Rating: 15A, 125, 250, 480 volts, 60 Hz. AC
Resistive 1/8 H.P. @ 125 volts, 1/4 H.P. @ 250 volts, 
60 Hz. AC.  
Wiring Connections: 3-screw type; common, normally
open and normally closed.
Conduit Connections: 1/2″ NPT(F).
Set point adjustment: Screw type on top of housing,
field adjustable.
Housing: Anodized cast aluminum.
Diaphragm: Molded fluorosilicone rubber, 02 model: sili-
cone on Nylon.
Calibration Spring: Stainless Steel
Installation: Mount with diaphragm in vertical position.
Weight: 3 1/4 lbs (1.5 kg), 02 model; 4 lbs, 7 oz. 
(2 kg).  

Series 1950 – Explosion-Proof Differential Pressure Switches
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QED p/n EZ-LOWP - Dwyer p/n 1950-1

UL and CSA Listed, FM Approved For
CL. I GR. C, D - CL. II GR. E, F, G - CL. III

Series 1950 Switches  
Operating ranges and deadbands

To order
specify
Model

Number

1950-02
1950-00
1950-0
1950-1
1950-5
1950-10
1950-20

Model
Number

1950P-2
1950P-8
1950P-15
1950P-25
1950P-50

Operating
Range:
Inches,

W.C.

0.03 to 0.10
0.07 to 0.15
0.15 to 0.5
0.4 to 1.6
1.4 to 5.5

3.0 to 11.0
4.0 to 20.0
Operating
Range: PSI

0.5 to 2.0
1.5 to 8.0

3.0 to 15.0
4.0 to 25.0
15.0 to 50

Approximate
Dead Band

DWYER INSTRUMENTS, INC. Phone: 219/879-8000 www.dwyer-inst.com
P.O. BOX 373 • MICHIGAN CITY, INDIANA 46361, U.S.A. Fax: 219/872-9057 e-mail: info@dwyer-inst.com

Lit-By Fax: 888/891-4963 

CAUTION
For use only with air or compatible gases.  Use of the Model
1950 switch with explosive media connected to the Low
pressure port (including differential pressure applications in
such media) is not recommended.  Switch contact arcing
can cause an explosion inside the switch housing which,
while contained, may render the switch inoperative.  If
switch is being used to sense a single positive pressure rel-
ative to atmosphere, run a line from the low pressure port to
a non-hazardous area free of combustible gases.  This may
increase response time on -0 and -00 models.

NOTE: The last number-letter combination in the model
number identifies the switch’s electrical rating (number) and
diaphragm material (letter).  The 2F combination is standard
as described in the physical data above.  In case of special
models, a number 1 rating is the same as 2; a number 3 or
4 rating is 10A 125, 250, 480 VAC; 1/8 H.P. 125 VAC; 1/4  H.P.
250 VAC; a number 5 or 6 rating is 1A 125 VAC.  Letter B
indicates a Buna-N diaphragm; N = Neoprene; S = Silicone;
and V = Viton®.

RESPONSE TIME: Because of restrictive effect of flame
arrestors, switch response time may be as much as 10-25
seconds where applied pressures are near set point.

At Max.
Set Point

0.05
0.05
0.15
0.20
0.4
0.5
0.6

Max. Set Point

0.3 PSI
1.0 PSI
0.9 PSI
0.7 PSI
1.5 PSI

Approximate Dead Band

Set Point
Adjustment 

Screw

1/2” (12.7)

NPT(F) 
Electrical 
Conduit 

Connection

Q'wy~~------------------------

I 

CBEEARS
Kit Includes Pressure Switch, Fitting, Barb & Tubing



INSTALLATION
1.  Select a location free from excess vibration and corrosive
atmospheres where temperatures will be within the limits
noted under Physical Data on page 1.  Switch may be
installed outdoors or in areas where the hazard of explosion
exists.  See page 1 for specific types of hazardous service.

2.  Mount standard switches with the diaphragm in a verti-
cal plane and with switch lettering and Dwyer nameplate in
an upright position.  Some switches are position sensitive
and may not reset properly unless they are mounted with
the diaphragm vertical.

3.  Connect switch to source of pressure, vacuum or differ-
ential pressure.  Metal tubing with 1/4″ O.D. is recommend-
ed, but any tubing which will not restrict the air flow can be
used.  Connect to the two 1/8″ NPT(F) pressure ports as
noted below:

A. Differential pressures - connect pipes or tubes 
from source of greater pressure to high pressure port 
marked HIGH PRESS, and from source of lower pres-
sure to low pressure port marked LOW PRESS.

B.  Pressure only (above atmospheric pressure) - connect 
tube from source of pressure to high pressure port.  
The low pressure port is left open to atmosphere.

C. Vacuum only (below atmospheric pressure) - connect 
tube from source of vacuum to low pressure port.  The 
high pressure port is left open to atmosphere.

4. To make electrical connections, remove the three hex
head screws from the cover and after loosening the fourth
captive screw, swing the cover aside.  Electrical connec-
tions to the standard single pole, double throw snap switch
are provided by means of terminals marked “COM” (com-
mon), “NO” (norm open), “NC” (norm closed).  The normal-
ly open contacts close and the normally closed contacts
open when pressure increases beyond the set point.

Switch loads for standard models should not exceed the
maximum specified current rating of 15 amps resistive.
Switch capabilities decrease with an increase in ambient
temperature, load inductance, or cycling rate.  Whenever an
application involves one or more of these factors, the user
may find it desirable to limit the switched current to 10 amps
or less in the interest of prolonging switch life.

ADJUSTMENT: To Change the Set point
1.  Remove the plastic cap and turn the slotted Adjust-ment
Screw at the top of the housing clockwise to raise the set
point pressure and counter-clockwise to lower the set point.
After calibration, replace the plastic cap and re-check the
set point.

2.  The recommended procedure for calibrating or checking
calibration is to use a “T” assembly with three rubber tubing
leads, all as short as possible and the entire assembly offer-
ing minimum flow restriction.  Run one lead to the pressure
switch, another to a manometer of known accuracy and
appropriate range, and apply pressure through the third
tube.  Make final approach to the set point very slowly.  Note
that manometer and pressure switch will have different
response times due to different internal volumes, lengths of
tubing, fluid drainage, etc.  Be certain the switch is checked
in the position it will assume in use, i.e. with diaphragm in a
vertical plane and switch lettering and Dwyer nameplate in
an upright position.

3.  For highly critical applications check the set point adjust-
ment and if necessary, reset it as noted in step A.

MAINTENANCE
The moving parts of these switches need no maintenance
or lubrication.  The only adjustment is that of the set point.
Care should be taken to keep the switch reasonably clean.
Periodically the vent drain plug should be rotated, then
returned to its original position.  This will dislodge deposits
which could accumulate in applications where there is
excessive condensation within the switch.

Series 1950 – Explosion-Proof Differential Pressure Switches
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QED p/n EZ-LOWP - Dwyer p/n 1950-1

3-1/2�
[88.9]

3/8�
[9.53]

1-7/16�
[36.5]

1/8 NPT(F)�
PRESSURE�

PORT

1-11/16�
[42.9]

1/8 NPT(F)�
HIGH PRESSURE�

PORT

1/2 NPT(F)�
ELEC. �

CONDUIT�
CONNECTION

RANGE ADJUSTMENT�
SCREW

17/64 [6.75] DIA MTG�
HOLES (2)

4-7/8�
[123.8]

5-7/16�
[138.1]

VENT DRAIN �
PLUG

1950 Switch Outline Dimensions
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P.O. BOX 373 • MICHIGAN CITY, INDIANA 46361, U.S.A. Fax: 219/872-9057 e-mail: info@dwyer-inst.com

Lit-By Fax: 888/891-4963 

1950-02: 7-3/4″ (196.9) dia. x  4-
11/32″ (110.3) depth. For com-
plete dimensions request drawing
28-700175-00 from our Customer
Service Department

I 



Notes:
1.  To Prevent Motor Burnout -  In a
pumpdown application make sure the turn-
off level is at least 2 inches  above the in-
take of the submersible pump.

2.  Securing Tether Points - Make sure lev-
els are correct and that floats are free from
any obstructions  before securing tether
points.

3.  When using Tether Weight - Place the
tension-band over the cord prior to installa-
tion.

TTTTTether Tether Tether Tether Tether Tie-Wie-Wie-Wie-Wie-Wrap (Fig 1)rap (Fig 1)rap (Fig 1)rap (Fig 1)rap (Fig 1)
Attach cord, using a tie-wrap, to a stationary structure. This is known as the tether point, it will determine the pumping range.
The farther the float is placed from the tether point, the greater the pumping range.  The minimum distance that the float should
be placed from the tether point is 3 inches.

TTTTTether-Wether-Wether-Wether-Wether-Weight (Fig 2)eight (Fig 2)eight (Fig 2)eight (Fig 2)eight (Fig 2)
Place tension-brand over the cord before installation.  Place the weight at the desired position and secure with the tension-band.
This position will determine the pumping range.  The farther the float is placed from the tether point, the greater the pumping
range.  The minimum distance that the float should be placed from the tether point is 3 inches.

WWWWWarrickarrickarrickarrickarrick®®®®®

Series M Mechanical TSeries M Mechanical TSeries M Mechanical TSeries M Mechanical TSeries M Mechanical Tilt Float Switchilt Float Switchilt Float Switchilt Float Switchilt Float Switch
Installation and Operation BulletinInstallation and Operation BulletinInstallation and Operation BulletinInstallation and Operation BulletinInstallation and Operation Bulletin

Form 237Form 237Form 237Form 237Form 237
Sheet P/N 7801Sheet P/N 7801Sheet P/N 7801Sheet P/N 7801Sheet P/N 7801165165165165165

RevRevRevRevRev. B. B. B. B. B

SpecificationsSpecificationsSpecificationsSpecificationsSpecifications

Cord

Contact Rating

Contact Design

Temperature Rating

Overall Weight

Tether Method

Approvals

16 gauge, 2 or 3 conductor SJOW, Oil Resistant CPE

13 amp @ 120/240 VAC, 1/2hp

SPST, Normally Open or Normally Closed, Common with N.O. & N.C. (Form C)

32°F to 140°F (0°C to 60°C)

1.0 lbs. (not including weight)

Tie-wrap nylon, weight:  2.5 lbs.

U.L. Recognized, CSA Certified

InstallationInstallationInstallationInstallationInstallation

Determine tether point using charts below as a reference

TTTTTetheretheretheretherether
PointPointPointPointPoint

TTTTTie-Wie-Wie-Wie-Wie-Wrapraprapraprap

TTTTTie-Wie-Wie-Wie-Wie-Wrapraprapraprap PumpingPumpingPumpingPumpingPumping
RangeRangeRangeRangeRange

PumpingPumpingPumpingPumpingPumping
RangeRangeRangeRangeRange

TTTTTetheretheretheretherether
PointPointPointPointPoint

WWWWWeighteighteighteighteight

Figure 1Figure 1Figure 1Figure 1Figure 1 Figure 2Figure 2Figure 2Figure 2Figure 2

TTTTTether Data For Wether Data For Wether Data For Wether Data For Wether Data For Wide ide ide ide ide Angle FloatAngle FloatAngle FloatAngle FloatAngle Float
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TTTTTether Data For Narrow ether Data For Narrow ether Data For Narrow ether Data For Narrow ether Data For Narrow Angle FloatAngle FloatAngle FloatAngle FloatAngle Float
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Notes:Notes:Notes:Notes:Notes:
1.  Narrow angle pumping range is approximately 2 Ft. to 8 Ft.
2.  Wide angle pumping range is approximately 5 Ft. to 18 Ft.

rfn1s 
Sensors 



Contact ConfigurationsContact ConfigurationsContact ConfigurationsContact ConfigurationsContact Configurations

Gems Sensors Inc.
One Cowles Road
Plainville, CT  06062-1198
Tel:   860-793-4579
Fax:  860-793-4580

2-3/8”
(6.03 cm)

3-3/8”
(8.57 cm)

4-5/8”
(11.75 cm)

1/2”  (127 cm)

DimensionsDimensionsDimensionsDimensionsDimensions

White               Black

N.O.

White                Black

N.C.

Red           Black            White

S.P.D.T.

Important Points:Important Points:Important Points:Important Points:Important Points:
• Gems products must be maintained and installed in strict accordance with the National Electrical Code and the applicable
  Gems Product Instruction Bulletin that covers installation, operation and proper maintenance. Failure to observe this
   information may result in serious injury or damages.
•  For hazardous area applications involving such things as, but not limited to,  ignitable mixtures, combustible dust and
   flammable materials, use an appropriate explosionproof enclosure or intrinsically safe interface device.
•  Please adhere to the pressure and temperature limitations shown throughout this catalog for our level and flow sensors.
  These limitations must not be exceeded.  These pressures and temperatures take into consideration possible system surge
   pressures/temperatures and their frequencies.
•  Selection of materials for compatibility with the media is critical to the life and operation of Gems products. Take care in the
   proper selection of materials of construction, testing is required.
•  NSF-approved sensors are made of materials approved for potable water applica tions according to Standard 61.
•  Stainless steel is generally regarded as safe by NSF and FDA.
•  Life expectancy of switch contacts varies with application. Contact Gems if life cycle testing is required.
•  Ambient temperature changes do affect switch set points, since the gravity of a liquid can vary with temperature.
•  Our sensors have been designed to resist shock and vibration. However, shock and vibration should be minimized.
•  Filter liquid media containing particulate and/or debris to ensure the proper operation of our products.
•  Electrical entries and mounting points in an enclosed tank may require liquid/vapor sealing.
•  Our sensors must not be field-repaired.
•  Physical damage sustained by product may render it unserviceable.

Return PolicyReturn PolicyReturn PolicyReturn PolicyReturn Policy
Returns are accepted on stock items up to 30 days from date of order.  You must
contact our Returns Department for a Return Authorization (RA) number.  Return
the goods - freight prepaid - in the original container and include original packing
slip.  C. O. D. returns are not accepted.  Gems reserves the right to apply
restocking charges.

TTTTTel:   860-793-4357el:   860-793-4357el:   860-793-4357el:   860-793-4357el:   860-793-4357
Fax:  860-793-4563Fax:  860-793-4563Fax:  860-793-4563Fax:  860-793-4563Fax:  860-793-4563
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ELECTRIC CONTRACTING AND ELECTRONICS 
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SUBMITrALS FOR SHAW ENVIOm....lME:J',;JTAL 

SI'IE 2 & 12 

BLUE HOSE CABLE 

ABB FREQUENCY DRIVES 

CUTI'LER HAMMER MOIDR PROTECTORS 

GF SIGNEI' 8750 PH TRANSMITIER 

CATAI..OG NO. 

BELDEN 9463 

ABB ACS550 

HMCP070M 

GF-SIGNEI' 8750 



Coaxial and Twinaxial Cables 

MINIATURE COAX CABLES 

8700t 25 7 6 .1 28 (Solid) Poly- .054 1.37 1 bare 32 

I 
66% 148.0 157.5 400 55.0 180.5 

50 15 2 .2 [.32] propylene copper 
6OC 100 30.5 .4 tinned .023 .58 41.5J1/M' 

250 76 2 7 copper 136.2fl/km Black PVC Jacker. 
68.5J1/M' 91% shield 
224.?H/km coverage 

9221 25 7.6 2 30 (7x38) Cellular .097 2.46 1 tinned 75 78% 17.3 56.7 50 5.9 19.4 
100 30 5 1 0 [.30] Poly- copper 100 9.2 30.2 

~= 
U-500 U-152.4 4.0 tinned propylene 8 50/M' 200 15.0 49.2 

500 152.4 3.9 copper 058 1.47 27.9J1/km 400 24.5 80.4 
/375 100.0fl/M' 89% shield 700 36.0 118.1 

6OC 328 Ofl/km coverage Black PVC jacket. 900 44.0 144.4 
1000 48.0 157.5 

8218 100 30.5 1 8 27(7x35) Poly- .150 3 81 1 tinned 75 66% 20.5 67.3 50 3.9 12.8 

~= 
U-500 U-152.4 7 9 [.43] ethylene copper 100 5.7 18.7 

6OC 500 152.4 7 6 bare .100 2.54 6 50/M' 200 8.3 27.2 
U-1000 U-304.8 14.8 copper 21.3J1/km 400 12.1 39.7 

1000 304 8 15 6 covered 93% 700 16.5 54.1 
steel shield Black PVC jacket. 900 19.0 62.3 

112.0fl/M' coverage 1000 20.0 65.6 
367.50/km 

9264t 100 30.5 1 4 24 (7x32) Flame .122 3.10 1 BELDFOIL e 50 62% 34.0 111.5 - - -

~ 
250 76.2 3 0 [,64] Retardant X X & drain 
500 152.4 5 8 Uni- Poly- .. 146 3.71 wire Black PVC jacket. 
1000 304.8 11 9 strand2 ethylene 23.60/M' This is a tear~drop machine strippable coax cable. 

\ i::;·;--; 23.6H/M' .078 I 1.98 77.4J1/km 
3OOV 77 40/km 100% shield 
6OC coverage 

9393 100 30 5 5 30 (Solid) Cellular .100 2.54 1 BELDFOIL 93 78% 14.0 45.9 50 6.4 2LO 
500 152.4 2.9 coated Poly- X X & drain 100 8.8 28.9 

~ 1000 304 8 5.1 copper ethylene .115 2.92 wirB 200 12.4 40.7 
[.25] .064 1.63 55J1/M' 400 17.5 57.4 

i354 114J1/M' Max. Red PVC jacket. 

6OC Max. 180.4fl/km 
372.70/km Max. 

Max. 100% shield 
coverage 

PRODUCT DESCRIPTION: Twmax1al rransm1ss1on /me cables offer low-Joss signal 

TWINAXIAL CABLES 
transm1ss1on which remains unaffected by outside signals or noise fields 
Recommended fur RF applications requmng a cross-talk free balanced operation. 

-~?" 9463t 100 30.5 3 9 2 cond. .243 6.17 1 BELDFOIL 78 66% 19.7 64.6 1 .6 2.0 
U-500 U-152.4 17 8 20 +. 57% 10 2.1 6.9 

' 
'i\l 500 152.4 18.6 (7x28) tinned 20 2.5 8.2 

U-1000 ll-304.8 34.6 (,97} copper 50 3.6 11:8 
2582 1000 304.8 37.6 tinned braid Blue PVC ]f!cket. 100 7.5 24.6 

BOC copper 4.05i11M' 200 11.0 36.1 
9.5il/M' 13 29h/km 400 16.0 52.5 

31.2i11km 100% shield 
coverage 

~

,, .. , 9250t 100 30.5 13.5 2 cond. 2 tinned 95 66% 16 0 52 5 1 .3 98 
500 152 4 64.6 18 copper 10 .9 3.0 

. BOC 1000 304 8 127 3 (?x.0152) .88!l/M' 20 1.3 4.3 
[1.16] 2.9i1/km 50 2.1 6.9 

22B/U TYPE bare 96% Black non-contaminatin 100 3.0 9.8 
copper, shield PVC jacket. 200 4.5 14.8 

one con- coverage 400 6.3 20.7 
ductor has 

tinned center 
strand 

6.550/M' 

' 
21 .5J1/km 

8227t 500 152 4 30 3 20 (7x28) Poly- .330 8.38 1 tinned 100 66% 15.5 50 9 1 .4 1.3 

~_?= 1000 304 8 62 4 ! 971 ethylene copper 10 11 3.6 
2000 609 6 127 3 1 tinned ,240 6.10 2 7!1/M' 20 1.5 4.9 

·•,_,.--,~ copper 8 86f!lkm 50 2.5 8.2 
' ~....::.:~ 

2::.~ ;J:~ I bare 85% 100 4.1 13.5 
3OOV copper shield Black Ive Jackel 200 6.4 21 0 
BOC 946fl•M' coverage 400 10.2 33.5 

31 040 km 

REQUEST QUOTATIONS OF RG U CABLES NOT LISTED - Passes the VW-1 ver1.1caf wire l/ame test 
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ABB ACS550 AC DRIVES 

4IO-Y..R@tlnu 
3,ph~ ;a $\JPPIY• vr;>lt~g~ ~eo, 4Q0, 415i, -440, 460 or 480V • Power ratings 
~r~ ¥fl lie;! ,t flQminill VQlta!ge, 4eOV (4, 5} 

"l;<pe Code 
!)(.. Typ~ l 

Nf:MA 1 (§,?,!I) 

AG$~ so~u i ,03AJ =4 
ACSSSO,Ul,04A1,4 
ACS550-Ul-06A9-4 
ACS.550-Ul-OSAS-4 
ACU50-Ul-012A-4 
ACS~ $0-Ul-0l~A-4 
,ACS~50-Ul-023A-4 

AC$: 50-U \-0;i llh4 
ACSE 50-Ul-038A-4 
ACSB'i0-Ul-Q44A-4 
Acs.~:iso-u 1-059A-4 
ACS~ ;!So-u 1 ~072A•4 
AC$~iSO,V1~07~A-4 
ACS!i50-Ul-096A-4 
AC5!i50-Ul-124A-4 
ACS!iiO·U1-li7A-4 

Normai Duty 
(CT) • 

(HO% I2N) 

l ZN pi'l 
A c~.3) !"IP ca> 

Heavy-duty 
(CF) 

050% lli\d) 

l ,hd Ph<! 
A c~,:n t,,fp ('ii) 

Wall Mount~(:! !)rives 
~.) 1.s i.4 ],. 

4.1 2 3,3 1.5 
6.9 3 5.4 2 
8,8 5 6.9 3 
11.9 7. § 8,8 s 
!5,4 10 u., 7,S 
~~ 15 15,4 10 

J! 2.0 ~~ 15 
38 25 31 20 
44 30 38 25 
5;) 40 44 30 
7':J. ~Q ~9 40 
77 60 ()5 50 
96 75 77 60 
124 100 96 75 
157 12!ii 124 100 

Rl 
Rl 
Rl 
Rt 
Rl 
R.l 
R~ 
R3 

R3 
R4 

R4 
R.4 
R4 
RS 
R6 
R6 

http://www.joliettech.com/abb_aos-550_a,;:;_drive_ 480v .. _ratings.htm 6/16/2006 
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Ratings, types and volta,1es 

Typecodtr 

This is the wugue refetcnce o.wnber that cleady ind..::r. tiJie~ 
the dri'\c"C by mauming c:anf1g,.:imrJon, power rating and 
voltage. Once you have ;ickc.ted the type code. the fn:ne ~ize 
can be used to determiner.he drive~ dimet'.\siom, shcv.n on 

the nc.xt page. 

Voltages_ 

The ACS550 i5 available in three ,,oltagc ranges; 
2 = 208 -24DV 
4 = 380- 480V 
6 = 500 - 600\l 
Notes 

1 I2N: continuous base current ~ith 110% overloitd for f-':''Hni~:--::':'::':f-;:--t-~:;;---t---J-::l".:--+--•...,.;~-+-~::f:--t'~~"1 
1 minute/ 1(l minute~. 

1 
2 I

2
h,1: continuous base current with 150t:/n over.bad fot 1.5 

1 min.ute / 10 minute~. .l 
3 

3 180% Ih,i cont.inll0\1$ base cum,n, !!V~.ilab!c ~or 2 .;e:c(>nd,; 
/ 1 minute. -----~'-,-+-......,-,--....----;a---1------,-1--"=-"==-----

5 
7.15 

4 The rated currenr. oF the:: ACS550 mim be gn::ate than µ,::~~~~~C!-+--~:l---f-~~--t-J~:-..f-~ 10 
31 rn 

or eqll:i.1 to the r~.t,i;:cl motor current. to achieve r.he tatcd 1-':':,S.H.~~~~+--;:,--4-....;;;;...-,+-~-1-~:-+-;.?;,-1 
motor powet gi,,,:m in the taHe. 

38 20 
44 25 

5 All -Ul model~ come with a conduit box and ,1cv;inccd 
59 30 
72, ,-:- ..... 40 

conr.r.ol panel as stiwdard. ·77' 

6 }fom:pnwi;:c is ba~cd on KEMA motor rnting~ for •·no~c l-',l~~~~~~+-~'----1---!-::c:-•4-~-~~~+-:=:~ 

4-pnle motors (1800 r.pm). Check mctot m1mepl:tc cur• 1-":i'ii:=H=l-~~:;~+-·-.Hii-::-+~=--+-:-::::-t--=-:::--+,.;,;;.-f 
rent for compatibility. 

96 

7 AH :230V rmd1-1ct cnn b, op~r~tcd on 230V singl(i-phasc 192 

pow~:r. usi og a de rate of the ,:.iutptit cu.ui;;m of 5C %,.I-1-;:i~~~~~~~~;j:: 
8 All -U2 model~ Wr.:lr.: standard with LiS c;.;t'l::.li:,it op,rn-

inge, top ermy / top exit;, common nmde tilter fo1 drive$ ~~~~~ ,.+;,~ .,:,~~-~;r-++ _--:\:'=~~-.t~~~+,;;.,,,.1,~.:.,.i.......;;:;¥----t...,,.;,:l-!;,,...f 

111.r.gcr thr,.n 200 HP, f1Jst:d dfaconneo: .ind extended en- ~H;~ 

. 4S 

dus1.1re witb advanced cut'Jtrol r~neL 
~ 
3 

El.1 5 
7.5 
10 R2 
15 R2 
20 R3 

3 
R4 

50-ll 1--041 A-6 A:4 
R4 

50 R4 
60 R6 
·7]_ R6 

125 9Q 11)0 RG 
150 . 1 

6 

" 



I 

Technical specification 

Input power connection -llbftaglt1nct 
po\W,l'l'llffP, 

3-,phaae, 208 to Z40 V, +10/a15!i. 0.75 ■ 1001-\> 
. . . 3-pl'IBSe, 380 to 460 V, +101-15,,, 1 • S!OH;, 

' '.: :.-: ~".' •' ' • · 3-plllu111, 500 !Cl ooov, +101-1s,;, t5 • 150!-lp 

~~-;~ty'' :: .- ,-,i:~"i3w~ 
l'ower f;I~ 0.98 

Motor cormcction -II~. , .. , .... ~•.s• •. ~otoUPPl• 

.F~. ··.:;·::i:: .. ~'.I§ ~:fti. ' 
Contln~ l•lnt Rlllt9d i.uti,ufc:urranr I.., 
capablllty 
,-1 ""'1"11 It I lllU O!!IOl-
ilnl _.,,,, ol 40'1') '' . 

Overlolld ~pac:lty' ::~·:· : .,, At normal u.so , . , ( '~-for l minw le 
c111a-.rilanl...,_,,.,. ,.,1:.,. iMIN 10mlnuttK·-
l\lrl!.t'4Clla);·, • • ','.f~\1'~-~ty 11$~ 1:5);;~10r 1 ,i1nute 
• • • , •• 9VIIIY 10 mlnutsa 

~)'& I .8 x 1.n., for 2 ~c:ond, 9'I ary . 
so~ . 

Swltcltlng fn!quMC~ . 

Slandard o,,fault 4 ~H,; 

0.7! • 100Hp 
up to S!OHp 

1 kl'1t, 4 kiiZ, 8 ~H:t, 12 KM! 
1 kl-I.:, 4 kHz 

Acoeiemlon tlimi ' 
~ntlme 

'• ., .. ·0:1 io 1800 8 ' 
!'.'.~ 

0.1 tD 1800 a 

Friviromnental limits 
Ambient templl'lfur& 
•1!1 to 40"C (5 tc 1(1:4"1") .' ,,, No frost 1111owed -
40 to 5otC (10•i'~ 122°F) r_,i. kHz. P.and '1 &!rated lO 90% 

• ~l!----~;-~~~~M~~:'";\~~,l~~'.-•:'· .... _..~:.;. ~~.:,0r.r-~;~,.: 
Output cu~I' ·: ;: . '.-'.: ,Rateci ctJrreot avmlabla 111 O !O 100) m (3300 ft) ··,,;, :.· : ; ::::t::11~::.:;r~:t:~~~ 10_0 m ~r 1Cl~·m.(3!00 n)· 

R111f1Yt lnnnldlty . lOwer Iha~ 95% (Withwt wndenael Ion) 

Prottcaon ciw ~:-;:.'.~,.·:--·-orr~-1 w fa (NEMA 1 or NE;Mt, 12{" 
' ',; • .. " .. .'." " ' " ,,.~, '•' '"''•' ' ,.I ' "'II• '• d .:. • ,- ., •• 

l!nclosvre color :. • NCS 1S02-Y, FIA!. $002, l'l'M$ 420 , ; 

. eontamin~-,~~;':,f,i, :No_~-ilusta11o\wd . ,> , . , ·: .. 
Tran~i:in • ", ,;•::;::;-{.' i (E9EI0.721~~J. • 2C2 (:herncsl ga•J. 

. . •• ·· • ,,. '' Claas' tsz (snild pal'Tie/l!is} 

~ • • • 1ecsrin1.:.:,.z Clsn 1C2 (diemlea SeH), 
Clliae 1 S!! (Balle ~r11Cles/ ,, 

Opa!'aticn. !E!C'$)12;~, Cl.In /!~ (Chemlc:3! gsees~ 
., ~3Sf(solld p3nkf1M1) • •• • • 

,•.:./ :,w.:.;.:.:..,~:- ,,,:_,.~,.•,' .: "• ,,, -,_'.:. • •'·'· 

■ 

Prografllftrabte -oonttol connections 

Two -log i1111utB 
Vello;!9t8/S!'lili 
Ct:mmt signal 
Pot~IIH' ra/erer,,:o ·,alJe 
M,il!Jmum dei!ly 
R§oiUllor. 

~Cl/racy 

'rwo ,n111011 outJ,;1111 
Aeeu,.my 

Auxlllllty vc!Ulgg 

$IX digital !ripLltl • • • 

h?IJ\ il'l'lp!!dMca 

Maximum daisy 

Three relay outpi.,is 
Maximum swltohin;;i Votta;;, 

Maxlmi.r.1 1;Wlldiin91 eurrent 
Ma,omurn continuous r;urro1:1r,t 

Set'lal eommun!eatlon 
RS 4135 

D (2) 10 10 '\J; R,," 31.: kO Singl.i•ended 

O (.d) to 20 mA, R1a .. 100 n si11gil:'•8fl!.led 
1C V :1;2% ma~. 10 m.ll., R ;;; 1(1 krl • 

12 ... ,i2 ms 
O .. ~% 
it1'¼ 

o (4/ to :m mA, io!id " soo n 
±3¾ 

24 V 0C ±10%. ctlliiX. 2:l·iJ 1'1A 

12 V.., ~4 V DC wit'! inlem~I or extema! 
supply, F'NP and NF'N 
2.41<.n 
5 ms± 1•M 

Wl '✓ AC/$0 V DC 
6 A/3G V OC; 1500 V A/230 V AC 
:ZArm~ 

Modbus protoeol 

. . 
Motor Control .. 
SpMdCm,trot 

Swtki Aeeurg,,;y 
Oynamlc Aecuracy 

MctQrContwl 
,orque stiii:, Rill& nmo 
Non•Linat>Jity 

Product eomptiance 

20% of rnol•~f nor1ir,a! slif 
., 1 % sec with HXl% iofqve slap 

,, 10ms ·,vl!h n001bat 1Ql'qlie 

+/- IS% wilt! nom,i,a! torquo 

' < 

:!40V ::rodl.!dll: UL cUL, CSA ani! CE app:ml1lk: 

48CV ~m:i~: U\,. eUL CSA 11"'1 GE :1ppr:rvali 

800V prodi..ieta: UL, cUL, am:' CSA a!')prov:,;I!: 

Q1.1allty !USl.lt'arK:e ll)'!t\l:lm !80 9001 and E:~vlfon ...... ntal t)l!it~rr. ISO 140/J! 

EMC (480V products, accordmg to FN61800-3) 
1" l!ll'Win:mm8iit rentr1,i:lf$(j cl:!1trlb1.itl0n for frame BIZM R3, R4 with 75 m mo!er 
cable., Ind for frame al~o,i, R1. R2, F<:!'i. R6 wfth 100 m motor Gables, 
2nd Gnvlrar.men! urir~tr,cted d!~ibc:tilll'I With 1 OQ m cabi,i, 88 ~t::inderd. 
For longi,r mCJtr,r eabli! i.,\~!hs, eJ<t\!ffl!l1 !::MC liaera are avalla!'.lle on raqLiett. 
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~_hp·..,. to ~9·~~~r-1 ~-·._,f-~~~----~~-,,.~,~~--~I~~ .. ~-f'i~ f·tt~J rc··,)tafoq Login 

F~11'.i :':.-. -1"': ·>ar~~..;:.~:-

Se11n:h by Part ot UP<'. l'Ji,,,.,..,b.c~r in: 
Search Entire Cataloy 
Using KeyWOl'dS: 

Ent}rl;) Cztalog 

Stg;n:,; With 

"l"O~UC! ;:ifO,':'llat,on, ·-n., \U.,:1$ 
.?-id C,"awlngs. 

~ 

Ser,es C Motor Circui; s,,-otector, T)lpe HMCF, F•frame, Low Magnetic, 3 !!>'oles, !!O AMP, COO VAC 
2so voe, so ~ 120 M11g, Trip 

Catalog Number: 
Style _Number: 
UPC Number: 

r-·roduct Code. 

Ora .. r in 111\,Jltiplcs oi: 

U:,w~!!y Ships: 

W®,ght: 
Dimensions; 

Regulatory Cornp1L,nce: 
Warrar:ty !ntlrmat:0°r 
Cfrcl.1 \t. Pt o~ectc~ Ty~)E 
SJzg: 
·;-ype: 

Nunoer of =c:,l""s· 

Ar.1pern ~atlr:g f.Ai\1-1)· 
vortag~ ~.i:i>1g: 

Add Quaritity 

Motor Fuil Loaj Curr<:'lt A rperes ~a nge 
(FL.A); 

Trip Seltir1g !:\MP): 
NEMA St.a,ter Size· 
Opt:o;i$ 

Cate:c !:: N.:,tts 

HMCP050G2 
6001 ~$6G2'i' 
'.:l078 6678 1 ~-OSOO 
J091D 

1-3 Wo1king Day.s 
4.15 :l5 

7,5 ir, x 5 ill x 4,9 in 

:--MCP 
F-Fr, me (3 - 150 AMP\ 
c.cNI Vlagnetic 

:I 

50 

For f.•C appl1caJil:i,.,s, aclwflf tnp :eve;s are sppro:<imate:y 40% h:gJo! 
tt,ar. values show:.. Comes w1m Hne and load steel body termi:ials 
i3T1i)CF3). 

P1;vH,:, Palley I Hi:m CJr1 We lmpr,;ive Tr,,s ?~n,;,? / T~•m~ &. Conditions 
C~pyr;ght ts ,2G~,::, i!:ato~ Coriorat1cnr 

,~•, R.ighti; l'l.<Jseivec 
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29-170H 

S8r1cs C: HMG? Motor Cirnuit Protectors, 3-600 Amperes 

,?,21.:1 
1-::n; 2) 

..25S· P 
(6.JS) 

- Q:e,3:.;er Hanc1l~ 
+-, 

I :?~( 
: 'if..39) 

.~:50 Oi~. 
·6,4-~l 

i.n~cli?mj 

-i.S~* 
;·_,. ~ ►• •1';!.QI,,, 

1.'.:.,;'~ :=-
120.·;P,)/ _~_ 

}-· ' ·~ 
""' 1 JIS Ii-'-- 1.875 

~4.~11 •.J4,9'·) 
1.693 

'42.se., 

.sa1 
114,761 

L :ic~t nr a1 _S')() ( 1 L_ 'T(~/ ~i~. 
i\.!~gger Hch~t:!. 11 Ree:uirec 

Drining f'lar: ! 

---·--7 
C I 

... 3reaker .f.:ndle 
·t 

Loso E11d 

C 0 

L __ ' __ ------
.... ssa .... 
{17.461 

.. 1.315 .. 
'..l4.l1'. 

, io4•3Z !1~, 4 rlOICS 

i. 
.750 {19.041 

1 
~ 

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

Cutler-Hammer 
·._-i..iw:·i::n~~-c~s-:: S t,:tfPr·-1-Jdrnner Pr:JctL:rs 
;;;.,,~ ::,,:-~J,.,.:\'3V Ct::-1t2~ 

.F'.:·>~c':""".:.i) F·,3 1~ -:~-.. -;:a:, a ;_~-~·.,a1,_ -,~2.2] 

;7 
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~-ide View 

ON 

Dimension Sheat 
29-170H 

Series C® 
HMCP 
Motor Circuit 
Protectors 
3 ... 500 Amperes 
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i------- ll~ ----..i 

P!lge 3 

.t~Z 
12(1.e::i: 

.IIZO ~,,,.,., 
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I' ~--~=-,,--~,: I l.il'll I I : , I 111,,41.-1 
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2rr 110H 

Series C MMCP Motor Circuit Protectors, 3·600 Amperes 

J Frame 

O,i!Hno Plans 

1 F~ 
-r-,S,;:,l!j"" 

• --.-l)--t:i::,, 
, \_ ,~c.):1 

;r~i~x1: 
7:i,c, 
41,foi..,· 

Cutler~Hammer 

,1.11a· 

~ 150 
""··-r~ . .!t'il--,,, l -·-- : .. 11!;.~ 

-1 ... :3 4, 

' 
Jb~ 1 

'2%Gi') I 
] .....!..-. -~ _..( __ -~M!'l1('Ll,I 

' I 
I I 

t 

I I 1 

·('7~!-E: 

V\,:'esri:)9ho(JS~ & 2utim-~·hirnrntlr Fr;idui;~,;; 
Five P,!:-~1N:3'i Cc··!t~r 
P/t130,1~gh, c1e~n.:y!\~r,i(l, L,S,A. 152.20 

o,awQlJt ~uppcn1: Ena, ·ks 

,,w -
r3U71 i 
-7 h,r,;1,1 

front Covet Cu1out 

I 

1. i .;" 
~ IIT"i2~, 

00101:ler 1997 

'\] , .... 
,' 1,1 



P.:anei Mount 

Description 
Th" Sigmit 8750 i:,H/ORP rransf'l"itter 
ie deligned for broad appl,c<1t;q;1 i11CI 
a,ue of ntup and uee. The 1.1r.rt a~tc., 
conligure5 for either pH or ORP use 
wt-en cc;nnected to 51gn9t pH er JRP 
ile~dos. Choice of mour,tiflg options 
allow 1,,1=,er, to C1.1$ton'lize their ;"stal­
lation lor particular app(icar."on5. 

! 1L _ !l 1_1 ii.· i 

.. he E:asvCal menu f~at1.;re~ autornatic 
1,uttQe rcccgnition tor mistal.'.~-prvif 
pH or ORP electrode r;aiior&t'On$, 
lriri..tive ecftwe,r~ ~I'd the four bJth:,,, 
l1eypad arrar:gement make :t easy to 
.1ccess imp;,f!SJl"lt information SJJtil as 
,lH cir CiRP, mV 1npu1, tempo11·aturQ, 
,:alibralion, rel11y e~t-i.p lnMLs and 
,nore. 

su,/'l'loriibtt Son~~r 
111•taHatfM1 ----+--------------

~ ••• T.ot<, W• ,1 N• ,~1 P••flt, PIJ•• Tonk, Wm "'°'"" 

l;,·!Ji~Wi !~1:1 pr,lt11,d ., . Ji~ l~. flr"I U,! 

'--------.i---4-----------t ·sc- '/1-l'l l14 
( 2:i ,61 //" 1,,,.t_►_,._'°_'--------1 ti~«' 2n0 w im 

Prv11tnptificr 
:,,,, ..,.,..1,t,J 

-..;:. 
1--------------

S i 9 ~ct i'ittin,~• i•old ,.~~flt!!;) 
ti< ;11$•4mtr ~Utd f111in91 
f~u ind,111d1Hl olaW1ldi iMat, lor "'~"" i)(b i 

108 

,t:. 
i 

!.:': -

fi._w,:u 
, I 
i' (1, 

.:i.ut ..,, .,•~•"""q ........... 111 

t,;~ UP41r~a,,: 
2')',< llil• 
ic,:s 2ni; 
Z-,!O n!:it.. 
2":i, ~,~, 

+GF+ 

• T~mpa.ratul"e t!lsolaf 
,~ -e.~ .... oc 

~ H,;,,ii.4, 6Md ,;,.l"~u\ait:c 
1,.,,,__1.h,.,,_ 

• lt~'.ay 1Jp1i()"1;ii av;; ll-· 
l!ihle 

• 011tp11t seatal!Hity 

• Optionai ti!Jdl Oi.itpu! 

• NEMA 4X/iP6S 
!!IICIO!!!Ure w1th aetf. 
hlfalJng window 

• EuycaL Oj:!l!Ol'l 
avallattt• 

AppUcaticrns 
• Neub111l1ntian 

Systems 
• H•.rvy Metals 

R8C13WIYy 
• Pltti"9 Co11.ttot 
• Scrubller Control 
• Poet a,.C, Spa Contnil 
• lii,vit•l'lM&l'llal 5UlC'! 
~ W;iter Treatment 
• Water IJuaUty 

Mcmlturfag 
• Wast, Tl'llatm11nt 
• Diliinfll!c:tlon 

.. ~ee ~,t11nfiii:, J~dJo,~ f~,· 

ri,vre -nr,:,,..r',"'t1hi..\~ 



13:31 

Dimensions 
3--87'0-):f' l"ln;~l MoullC 

h411d a, ... 1 • l"""'I "'""' I 
!--1l!.i!Mttl6.l:1e1I-

Madel 87t0 
On141ri~a 1111ormilli0n: 
11 Fer P•-181 V~n;i~~. cutout 

,Mould bQ 92 ~ 92 !1'11"11 

l.'.l.62 ~ :J.62 l~.I 
2) To mo,rnt the panel ver­

sion or, a wall, use the 
h2<1vy fluty wall mount 
Cl'~~k~t. 

31 -"' opt1c~•l !Ol~$hproof 
,..,., cc~~, e30 be ordeN!d 
itPirately rf nae dee -
p~r11l mount ·,eroion osly. 

'I Use th,. univerHl mount• 
ing ~it Nil~ th• field 
-r,ovnt instrument,~ 
,-ncunt to a p:pe, ~ol<. Qr 

wail 
51 Order RC Elter k,(~ :o pro­

lQ<I r•iayo frc11 vo'.cage 
sp,kos. 

Plell!le ri:Fer to 
Wiring. l115tallstlorr. 
and Accessories 
&edlol'I&. for more 
information. 

Specifications 
Glln,:,rel 
Accura:y, .!:rlOJ pH, ~2 rnV ORP 
Di~play: 

A,phcrnumeri: 2 x 16 LCD 
Co,,trast: User ~elecrabl,~. 5 ,.,11els 

Metenal 
• Case: PBT 
• P.tin•l c.s, 9;1Gket: Neop,'e!'11! 
• Window: Pol'ILJl"l!,t~ar,e ,cated poly~a.·• 

Ew,lri~i!l lc.intir:ijetJ i 
Reiay outµ .J:• 

+GF+ 

• Me<'.:Ml'l:c2.I Si=>OT ,:on:dcCi: 
Hi, Lo, Dultill, Oil 

• Mmp.:;irrn.1rv-i ;..oltogf: r,:1tin9; 
5 A @ 30 voe, Qi 5 A@ 250 VAC 
resisti,~ load 

• Hy,;teres1:, cJ:x:r-3d 1;;,111:i'.e 
Ma,< 400 p;,.,ibe:s/rnin. 

bcnate Ope.i-coll~c;,or c,,(µ<.iL 'ii, Lo, Pw,se Ott 
• !<eyr~d: Sea ea 4-k~y$i:i;;.,ne rubber 
Eloctric1l 
P~>'/er: 
12 to ~4 VOC 1:I C% regul~ted 
, (-1l2lmAm,ix. 
• 1-21 220 rnA nIax. 
• /.3: 60mA max. 
ei~ ctro de in put range 
• pH Oto 14 p--t 

Tem;i : 3K Ba .en -25°C to l 2D°C 
I- t J•F to 2&8°1") 

• ORP: -200C l•l +2000 !'T'IV, isolated 
[l □Kn l,IJ. resistan~l!! T,-, T-l 

Cwrent output: 
• 4 to 20 mA. is ilated, pa!sive,, fully 1:1dhi51• 

,1ble Md ,e>1e ·sible 
• Nax. (cop im, od.!nc!: 

500 rn<1'-@ 12 V 
:3250 mo.~.@ 16 V 
6COO mn@2/i V 

• Update r!lt!: ).~ seconds 
• Accuracy: ::0.03 rr,A@ 2!'i'C, 2{,. V 

Ordorin lftfo, mmian 

• Oi;;en•collectar. •:ipt11:ally i;o•.atecl. 
5Q rr,A r,-;<J<, sink. :JQ V:JC i'l'a tuli­
~p ilOlta;ie . 

, '-iysteres.i;;• U$~r-~djust,.bl;; 
Mi.;x_ k.00 ::,~ts.e~:m;n 

t,nvlronmMtal 
Encloswre rat,n9, NEMA 4X/iF'65 iror1t 
Op,irating te:'lipcr~ti.ir~: 

-1o•c to 7o•c (14°Ft, 1ss0 n 
Storage temp~r,-iture, 

-15°C to 90°C (5°F b 176°F! 
Relative humi~ify: 

0 to '15%, non-condercsin,i 

Shipping Weight: 0.6 ;.;9 f 1 J .b ! 

Standards ,11\d AJllll'llWl!s 
• CE, UL listed 
• Manulac-tured ur,c~r ISO 9001:~00C 

for Q,ial,iy l!JMei t<.:;O 1l001.20D~ fo,. 
envirorme11tal Manag~ment 

• 

' ---------1 

3-87~0-1 l!i9 DOIJ 063 
3-81~0-1ia 1s~oooa54 
3.a,~0-2 I tS'I oao o'!\!i 

3S7S0-2P 
1-87GO-J 
H75'1-JP 

Cade 
,s, 000 056 
1 ,, o~o OS'1 
1SY ll'JII058 

Actessaries 1111d Replacement Parts 
Mrr. Part No. : ei,,le I De1c-rlptlon 
Ma~nij~q 

1 
3-SOSO l 59 000 184 
:]-8050.392 169 000 640 
3.soso.395 ,sna0 ,u 
3-000C.596 , 15'1000.S.11 
3-s □ oc.s~s / 111a 1140 226 
Llqul(I t,s ht co11nac tors 
3-9000.392 !li9 ODO 366 
),OQ00.392-1 15Y O!lD e;r, 
MQQC.392-2 15, 0[1(1841 
°'her 
3-8C~0.J96 
J .Q'J G0.3~0 

169 fJJO 617 
191861,403 

Univecsal rnc~r,,tir-9 ~it 
f.;odei 200 ,,;n,iil oaapte• 
Splilai1proo'. ,-.a, cover 
H•avy ddyw3i.l '11~Ul'\"l ·~ti!l,;~e·t Prjr pc:•el :"1'10:... it c ..... i·/ 
Surface Mcur.t &1't"¢kel 

i..i~u;d tigi'I! co"riedor"' h;t [¢r' r~c:,r c,;;iv::r [J ccn.-,,ee_~o:::·-'Si1 

1..,j~i.i ,a t,ght conmrctur l<:it, N?T ( '. O:t:.:0J 
Ll~uid t1g~t,onne,icr ~,!. PG',:;_5 I, p.ecE>I 

RC Fitter ~it [to· relay w.sel . .' per ~it 
pH bufier k,t 
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DD I 

Our Experience • Yo1 
Home ■ About Us ■ Products ■ Markets/Applications ■ Literature ■ Order Status ■ Contact Us ■ Customer ~ 

Home > Series 3R / Series 3T Ordering Information 

Series 3R / Series 3T Ordering Information 

How To Order: 
To order this product, simply select from the drop boxes below to construct your product 
code. The pricing and lead time will be displayed on a new page; enter the quantity you 
need and the item will be added to your shopping cart. 

1 - Series* 

2 - Length (Feet) * 

3 - Probe Material * 

4 - Sheathing Heat Shrink * 

5 - Options 

* Selection Required 
Notes: 
1. To maintain maximum rigidity, Gems recommends that Series 3R/3T probes not exceed 5' in length. In these cases 
strongly consider the use of Series 3W or 3Y Wire Suspended probes. 
2. If it is absolutely necessa • 5' probes, shipping / installation issues can be minimized by coupling together two 
shorter prob . en using this approach, or one or more probes threaded at both ends (eg 3R4C0B), one standard probe (eg 
3R4C0) a el one 31655 coupling (P/N 776055 . 
3. Contact • • m engths. 
4. For probe materials other than stainless steel, add one week to lead time. 

~-----~ix~l!lsigtJJti,li!Wi~iBi;;iJ:i 

Home I Contact Us I My Products ! Products I Terms & Conditions I Privacy Policy 

Call Toll Free: 1.800.378.1600 or Email: info@gemssensors.com 

ISO 9001 Certified 
2006© Gems Sensors & Controls. All rights reserved 

http://www.gemssensors.com/SpecTemplatePNB .asp?nProductGroupID=82 
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Our ·ea,e -Yo: 

Home ■ About Us ■ Products ■ Markets/Applications ■ Literature ■ Order Status ■ Contact Us ■ Customer~ 

Home > Add to Order 

Step 1 Of 6 - Add To Order 

• To add this item to your order, enter the quantity required and any special order instructions then select the 
'Add to Order' button. Your cart will be displayed with the new item added. 

• If you do not want to add this item to your cart, select the 'Cancel' button . 

Part Number: 3R3C4B - .//30'' 

Description: Series 3R,,~eet 16 Stainless Steel, PVC, Probe with 1/4"-20NC-2A thread at both 
ends 
................................................ 

Quantity: 1 pieces 
................................... 

List Price: $60.00 

Lead Time: 5 Days 
................... 

Special 
Requirements: 

.. ---- ····-·······-·-····· ......... . ................................ . ...... ... .. . ... . ... 

Home I Contact Us I My Products i Products i Terms & Conditions Privacy Policy 

Call Toll Free: 1.800.378.1600 or Email: info@gemssensors.com 

ISO 9001 Certified 
2006© Gems Sensors & Controls. All rights reserved 

http://www.gemssensors.com/CartAdd.asp?sType=PNB&nProductGroupID=82&sPNBChoiceList ... 



Series 3Rj:3T- General Purpose Probes 

► Metallic Rods 
► Available in Many Materials for Various Requirements 
► Adaptable for Various Fittings 

For general purpose use, Series 3R probes are metallic rods with 
threaded ends that screw into a fitting that extends vertically down into 
the liquid. Available in a variety of materials for different applications. 
3T tapered rods are also available. 

Specifkations 
Style 

Series 3R 
Series 3T 

Material 

Sheathing (optional) 

How to Order 

1W (.64 cm) threaded rod 
1/4" (.64 cm) tapered rod 
Brass, Hastelloy B, Hastelloy C, Monel, 
316 stainless steel, titanium, Carp. 20 
PVC heat shrink (200°F), Teflon® heat shrink (350°F) 

Use the Bold characters from the chart below to 
construct a product code. 

3R X 

Series =-==---=__J T 
3R 3T I 

Length (Feet)--------
1 - 0ne 
2-Two 

.0 3-Three 
• 4- Four 

5- Five 
6-Six 
7-Seven 
8- Eight 

9-Nine 
10-Ten 

F - Hastelloy C 
G-Monel 
H-Titanium 

X X 

Note: Long lengths can be coupled to facilitate shipping and installation. 

Applications 
3R: For use with Series 3E, 3F, 3G, 3B fittings 
3T: For use with Series 3G 

and other custom configurations 

Dlmenslons 

3R 3T 

9/16'REF. 

LENGTH LENGTH 
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                             MATERIAL SAFETY DATA SHEET
   N11A400
   04 00
   
   ===========================================================================
             Section 1 −− PRODUCT AND COMPANY IDENTIFICATION
   −−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
   PRODUCT NUMBER                                           HMIS CODES
                                                         Health            2*
      N11A400                                            Flammability      2
                                                         Reactivity        0
   PRODUCT NAME
      SEAGUARD* 6000 EPOXY Marine Epoxy Coating (Part A), Gray
   MANUFACTURER’S NAME                           EMERGENCY TELEPHONE NO.
      THE SHERWIN−WILLIAMS COMPANY                (216) 566−2917
      101 Prospect Avenue N.W.
      Cleveland, OH 44115
   DATE OF PREPARATION                           INFORMATION TELEPHONE NO.
      21−MAR−06                                   (216) 566−2902
   ===========================================================================
             Section 2 −− COMPOSITION/INFORMATION ON INGREDIENTS
   % by WT       CAS No.  INGREDIENT             UNITS          VAPOR PRESSURE
   −−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
     0.4        100−41−4  Ethylbenzene
                               ACGIH TLV    100  ppm                    7.1 mm
                               ACGIH TLV    125  ppm STEL
                               OSHA  PEL    100  ppm
                               OSHA  PEL    125  ppm STEL
       2       1330−20−7  Xylene
                               ACGIH TLV    100  ppm                    5.9 mm
                               ACGIH TLV    150  ppm STEL
                               OSHA  PEL    100  ppm
                               OSHA  PEL    150  ppm STEL
       3      64742−95−6  Light Aromatic Hydrocarbons
                               ACGIH TLV  Not Available                 3.8 mm
                               OSHA  PEL  Not Available
       4        108−67−8  1,3,5−Trimethylbenzene
                               ACGIH TLV     25  ppm                      2 mm
                               OSHA  PEL     25  ppm
       6         95−63−6  1,2,4−Trimethylbenzene
                               ACGIH TLV     25  ppm                   2.03 mm
                               OSHA  PEL     25  ppm
       3         71−36−3  1−Butanol
                               ACGIH TLV     20  ppm (Skin)             5.5 mm
                               OSHA  PEL     50  ppm (Skin) CEILING
      22     Proprietary  Epoxy Polymer
                               ACGIH TLV  Not Available
                               OSHA  PEL  Not Available
       3     Proprietary  Phenol blocked TDI Polymer
                               ACGIH TLV  Not Available
                               OSHA  PEL  Not Available
      25      14807−96−6  Talc
                               ACGIH TLV      2  mg/m3 as Resp. Dust
                               OSHA  PEL      2  mg/m3 as Resp. Dust
       8      12001−26−2  Mica
                               ACGIH TLV      3  mg/m3 as Resp. Dust
                               OSHA  PEL      3  mg/m3 as Resp. Dust
   
   Continued on page 2
   



        N11A400                                                      page 2
   ===========================================================================
      12      13463−67−7  Titanium Dioxide
                               ACGIH TLV     10  mg/m3 as Dust
                               OSHA  PEL     10  mg/m3 Total Dust
                               OSHA  PEL      5  mg/m3 Respirable Fraction
   ===========================================================================
             Section 3 −− HAZARDS IDENTIFICATION
   −−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
   ROUTES OF EXPOSURE
      INHALATION of vapor or spray mist.
      EYE or SKIN contact with the product, vapor or spray mist.
   EFFECTS OF OVEREXPOSURE
            EYES:  Irritation.
            SKIN:  Prolonged or repeated exposure may cause irritation.
      INHALATION:  Irritation of the upper respiratory system.
      May cause nervous system depression.  Extreme overexposure may result in
   unconsciousness and possibly death.
   SIGNS AND SYMPTOMS OF OVEREXPOSURE
      Headache, dizziness, nausea, and loss of coordination are indications of
   excessive exposure to vapors or spray mists.
      Redness and itching or burning sensation may indicate eye or excessive 
   skin exposure.
   MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE
      May cause allergic skin reaction in susceptible persons or skin 
   sensitization.
   CANCER INFORMATION
     For complete discussion of toxicology data refer to Section 11.
   ===========================================================================
             Section 4 −− FIRST AID MEASURES
   −−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
   
            EYES:  Flush eyes with large amounts of water for 15 minutes.
                   Get medical attention.
            SKIN:  Wash affected area thoroughly with soap and water.
                   If irritation persists or occurs later, get medical
                   attention.
                   Remove contaminated clothing and launder before re−use.
      INHALATION:  If affected, remove from exposure.  Restore breathing.
                   Keep warm and quiet.
       INGESTION:  Do not induce vomiting.
                   Get medical attention immediately.
   ===========================================================================
             Section 5 −− FIRE FIGHTING MEASURES
   −−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
   FLASH POINT                        LEL      UEL
      108 F PMCC                      0.7     11.2
   FLAMMABILITY CLASSIFICATION
      Combustible, Flash above 99 and below 200 F
   EXTINGUISHING MEDIA
      Carbon Dioxide, Dry Chemical, Foam
   UNUSUAL FIRE AND EXPLOSION HAZARDS
      Closed containers may explode when exposed to extreme heat.
      Application to hot surfaces requires special precautions.
      During emergency conditions overexposure to decomposition products may 
   cause a health hazard.  Symptoms may not be immediately apparent.  Obtain 
   medical attention.
   
   
   Continued on page 3
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   ===========================================================================
   SPECIAL FIRE FIGHTING PROCEDURES
      Full protective equipment including self−contained breathing apparatus 
   should be used.
      Water spray may be ineffective.  If water is used, fog nozzles are 
   preferable.  Water may be used to cool closed containers to prevent 
   pressure build−up and possible autoignition or explosion when exposed to 
   extreme heat.
   ===========================================================================
             Section 6 −− ACCIDENTAL RELEASE MEASURES
   −−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
   STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED
      Remove all sources of ignition.  Ventilate the area.
      Remove with inert absorbent.
   ===========================================================================
             Section 7 −− HANDLING AND STORAGE
   −−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
   STORAGE CATEGORY
      DOL Storage Class II
   PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE
      Contents are COMBUSTIBLE.  Keep away from heat and open flame.
      Consult NFPA Code.  Use approved Bonding and Grounding procedures.
      Keep container closed when not in use.  Transfer only to approved 
   containers with complete and appropriate labeling.  Do not take internally.
   Keep out of the reach of children.
   ===========================================================================
             Section 8 −− EXPOSURE CONTROLS/PERSONAL PROTECTION
   −−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
   PRECAUTIONS TO BE TAKEN IN USE
      Use only with adequate ventilation.
      Avoid contact with skin and eyes.  Avoid breathing vapor and spray mist.
      Wash hands after using.
      This coating may contain materials classified as nuisance particulates 
   (listed "as Dust" in Section 2) which may be present at hazardous levels 
   only during sanding or abrading of the dried film.  If no specific dusts 
   are listed in Section 2, the applicable limits for nuisance dusts are ACGIH
   TLV 10 mg/m3 (total dust), 3 mg/m3 (respirable fraction), OSHA PEL 15 mg/m3
   (total dust), 5 mg/m3 (respirable fraction).
   VENTILATION
      Local exhaust preferable.  General exhaust acceptable if the exposure to
   materials in Section 2 is maintained below applicable exposure limits. 
   Refer to OSHA Standards 1910.94, 1910.107, 1910.108.
   RESPIRATORY PROTECTION
      If personal exposure cannot be controlled below applicable limits by 
   ventilation, wear a properly fitted organic vapor/particulate respirator 
   approved by NIOSH/MSHA for protection against materials in Section 2.
      When sanding or abrading the dried film, wear a dust/mist respirator 
   approved by NIOSH/MSHA for dust which may be generated from this product, 
   underlying paint, or the abrasive.
   PROTECTIVE GLOVES
      Wear gloves which are recommended by glove supplier for protection 
   against materials in Section 2.
   EYE PROTECTION
      Wear safety spectacles with unperforated sideshields.
   OTHER PROTECTIVE EQUIPMENT
      Use of barrier cream on exposed skin is recommended.
   
   
   Continued on page 4
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   ===========================================================================
   OTHER PRECAUTIONS
      This product must be mixed with other components before use.  Before 
   opening the packages, READ AND FOLLOW WARNING LABELS ON ALL COMPONENTS.
      Intentional misuse by deliberately concentrating and inhaling the 
   contents can be harmful or fatal.
   ===========================================================================
             Section 9 −− PHYSICAL AND CHEMICAL PROPERTIES
   −−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
   
      PRODUCT WEIGHT              12.14 lb/gal     1454 g/l
      SPECIFIC GRAVITY            1.46
      BOILING POINT               243 − 360 F     117 − 182 C
      MELTING POINT               Not Available
      VOLATILE VOLUME             33  %
      EVAPORATION RATE            Slower than ether
      VAPOR DENSITY               Heavier than air
      SOLUBILITY IN WATER         N.A.
      VOLATILE ORGANIC COMPOUNDS (VOC Theoretical)
         2.40 lb/gal   288 g/l    Less Water and Federally Exempt Solvents
         2.40 lb/gal   288 g/l    Emitted VOC
   ===========================================================================
             Section 10 −− STABILITY AND REACTIVITY
   −−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
   STABILITY −− Stable
   CONDITIONS TO AVOID
      None known.
   INCOMPATIBILITY
      None known.
   HAZARDOUS DECOMPOSITION PRODUCTS
      By fire: Carbon Dioxide, Carbon Monoxide
   HAZARDOUS POLYMERIZATION
      Will not occur
   ===========================================================================
             Section 11 −− TOXICOLOGICAL INFORMATION
   −−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
   CHRONIC HEALTH HAZARDS
      Ethylbenzene is classified by IARC as possibly carcinogenic to humans 
   (2B) based on inadequate evidence in humans and sufficient evidence in 
   laboratory animals.   Lifetime inhalation exposure of rats and mice to high
   ethylbenzene concentrations resulted in increases in certain types of 
   cancer, including kidney tumors in rats and lung and liver tumors in mice. 
   These effects were not observed in animals exposed to lower concentrations.
   There is no evidence that ethylbenzene causes cancer in humans.
      Prolonged overexposure to solvent ingredients in Section 2 may cause 
   adverse effects to the liver, urinary and reproductive systems.
      Rats exposed to titanium dioxide dust at 250 mg./m3 developed lung 
   cancer, however, such exposure levels are not attainable in the workplace.
      Reports have associated repeated and prolonged overexposure to solvents 
   with permanent brain and nervous system damage.
   −−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
   TOXICOLOGY DATA
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        N11A400                                                      page 5
   ===========================================================================
        CAS No.     Ingredient Name
   −−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
       100−41−4     Ethylbenzene
                                 LC50   RAT     4HR    Not Available
                                 LD50   RAT             3500   mg/kg
      1330−20−7     Xylene
                                 LC50   RAT     4HR     5000   ppm
                                 LD50   RAT             4300   mg/kg
     64742−95−6     Light Aromatic Hydrocarbons
                                 LC50   RAT     4HR    Not Available
                                 LD50   RAT            Not Available
       108−67−8     1,3,5−Trimethylbenzene
                                 LC50   RAT     4HR    Not Available
                                 LD50   RAT            Not Available
        95−63−6     1,2,4−Trimethylbenzene
                                 LC50   RAT     4HR    Not Available
                                 LD50   RAT            Not Available
        71−36−3     1−Butanol
                                 LC50   RAT     4HR     8000   ppm
                                 LD50   RAT              790   mg/kg
    Proprietary     Epoxy Polymer
                                 LC50   RAT     4HR    Not Available
                                 LD50   RAT            Not Available
    Proprietary     Phenol blocked TDI Polymer
                                 LC50   RAT     4HR    Not Available
                                 LD50   RAT            Not Available
     14807−96−6     Talc
                                 LC50   RAT     4HR    Not Available
                                 LD50   RAT            Not Available
     12001−26−2     Mica
                                 LC50   RAT     4HR    Not Available
                                 LD50   RAT            Not Available
     13463−67−7     Titanium Dioxide
                                 LC50   RAT     4HR    Not Available
                                 LD50   RAT            Not Available
   ===========================================================================
             Section 12 −− ECOLOGICAL INFORMATION
   −−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
   ECOTOXICOLOGICAL INFORMATION
      No data available.
   
   ===========================================================================
             Section 13 −− DISPOSAL CONSIDERATIONS
   −−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
   WASTE DISPOSAL METHOD
      Waste from this product may be hazardous as defined under the Resource 
   Conservation and Recovery Act (RCRA) 40 CFR 261.
      Waste must be tested for ignitability to determine the applicable EPA 
   hazardous waste numbers.
      Incinerate in approved facility.  Do not incinerate closed container.  
   Dispose of in accordance with Federal, State/Provincial, and Local 
   regulations regarding pollution.
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   ===========================================================================
             Section 14 −− TRANSPORT INFORMATION
   −−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
      No data available.
   
   ===========================================================================
             Section 15 −− REGULATORY INFORMATION
   −−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
   SARA 313 (40 CFR 372.65C) SUPPLIER NOTIFICATION
   
      CAS No.       CHEMICAL/COMPOUND                      % by WT   % Element
   −−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
       100−41−4 Ethylbenzene                                0.4
      1330−20−7 Xylene                                        2
        95−63−6 1,2,4−Trimethylbenzene                        6
        71−36−3 1−Butanol                                     3
   
   CALIFORNIA PROPOSITION 65
      WARNING:  This product contains chemicals known to the State of 
   California to cause cancer and birth defects or other reproductive harm.
   TSCA CERTIFICATION
      All chemicals in this product are listed, or are exempt from listing,   
   on the TSCA Inventory.
   ===========================================================================
             Section 16 −− OTHER INFORMATION
   −−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
      This product has been classified in accordance with the hazard criteria 
   of the Canadian Controlled Products Regulations (CPR) and the MSDS contains
   all of the information required by the CPR.
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
      The above information pertains to this product as currently formulated, 
   and is based on the information available at this time.  Addition of 
   reducers or other additives to this product may substantially alter the 
   composition and hazards of the product.  Since conditions of use are 
   outside our control, we make no warranties, express or implied, and assume 
   no liability in connection with any use of this information.



SeaGuard 
Marine& 
Specialty 
Coatings 

PART A 
N11R400 
N11W400 
PARTB 

9.28 
SEAGUARD® 6000 

N11-400 
RED OXIDE 

OFF WHITE 

N11V400 

MARINE EPOXY 

N11A400 
N11B400 

SERIES COLORS 

GRAY 

BLACK 

HARDENER 

PRODUCT INFORMATION Revised 3/06 

PRODUCT DESCRIPTION 

SeaGuard 6000 Marine Epoxy is a modified epoxy phenalka­
mine, formulated specifically for immersion and atmospheric 
service in marine and industrial environments. SeaGuard 6000 
is a versatile anti-corrosive coating that can be applied at 
temperatures as low as 20°F. 

Self-priming 
Low temperature application 
Surface tolerant - damp surfaces 
Provides salt water and fresh water immersion resistance 

PRODUCT CHARACTERISTICS 

Finish: Low Sheen 

Colors: Red Oxide, Gray, Off-While, Black 
and other colors available as spe­
cial order make-n-ship 

Volume Solids: 

Weight Solids: 

voe (EPA Method 24): 
Unreduced: 
Reduced 10%: 

Mix Ratio: 

67% ± 2%, mixed 

80% ± 2%, mixed 

<340 g/L; 2.80 lb/gal 
<340 g/L; 2.80 lb/gal 

4:1 by volume 

Recommended Spreading Rate per coat: 
Wet mils: 7.5 - 12.0 
Dry mils: 5.0 - 8.0 
Coverage: 134 - 215 sq ft/gal approximate 

NOTE: Brushorrollapplicationmayrequiremultiplecoatstoachievemaximum 
filmthicknessandunifom1ityofappearance. 

Drying Schedule@6.0 mils wet@ 50% RH: 

To touch: 
To handle: 
To recoat: 

minimum: 
maximum 

Cure to setvice: 

Pot Life: 

Sweat-in-time: 

Shelf Life: 

Flash Point: 

Reducer/Clean Up: 

Marine & Specialty 

@40°F @77°F 
3½ hours 2 hours 
12 hours 3½ hours 

12 hours 
6 months 
14 days 

8 hours 

30 minutes 

3½ hours 
6 months 
7 days 

4 hours 

15 minutes 

@120°F 
20 minutes 
40 minutes 

40 minutes 
6 months 
3 days 

1 hour 

5 minutes 

36 months, unopened 
Store indoors at 40°F to 100°F 

116°F Seta Flash 

Reducer R7K104 

9.28 

RECOMMENDED Uses 

For use over properly prepared steel substrates, including: 
Salt water and fresh water immersion resistance 
Ballast tanks 
Offshore and marine structures 
Bilges and wet void areas 
Decks and superstructures 
Underwater hulls 
Fabrication and new construction 
Maintenance and repair 
As an anti-corrosive primer when used as part of an under­
water hull system with anti-fouling coatings 

PERFORMANCE CHARACTERISTICS 

System Tested: (unless otherwise indicated) 
Substrate: Steel 
Surface Preparation: SSPC-SP10 
2 els. SeaGuard 6000 Marine Epoxy @ 6.5 mils dft/ct 

IMMERSION 
(Ambient temperature) 

Salt Water ............................................... Recommended 
Fresh Water ............................................ Recommended 
Ballast Tank Mix ...................................... Recommended 

Epoxy coatings may darken or yellow following application and curing. 

Tested by DET Norske Veritas (DNV). According to DNV Pro­
cedure, testing and classification of ballast tank coatings, REV-
02. Tested to the DNV Procedure over a Pre-rusted and Hy­
dro-Jetted substrate. 

Recieved Highest Obtainable rating B1 

continued on back 
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PRODUCT INFORMATION 
RECOMMENDED SYSTEMS SURFACE PREPARATION 

Steel, atmospheric service: Surface must be clean, dry, and in sound condition. Remove 
1-2 els. SeaGuard 6000 @ 5.0 - 8.0 mils dft/ct all oil, dust, grease, dirt, loose rust, and other foreign material 

1-2 els. Macropoxy 646 @5.0-10.0 mils dftlct to ensure good adhesion. 

Refer to product Application Bulletin for detailed surface prepa-
or ration information. 

1-2 els. SeaGuard 6000 @ 5.0 - 8.0 mils dfl/ct Minimum recommended surface preparation: 

1-2 els Sherthane 2K@ 2.0-4.0 Mils dfl/ct Iron & Steel: 
Atmospheric: SSPC-SP2 or SSPC-SP12/NACE 

No. 5, WJ-3/SC-2 
Steel, immersion service: Immersion: SSPC-SP10/NACE 2, 2 mil profile 
2 els. SeaGuard 6000 @ 5.0 - 8.0 mils dfl/ct or SSPC- SP-12/NACE 

No. 5, WJ-2/SC-2 

Steel, Underwater Hull with Antifouling Galvanized, atmospheric: SSPC-SP1 
2 cts. SeaGuard 6000@ 5.0 - 8.0 mils dfl/ct 
2 els. SeaGuard Anlifouling• . 

TINTING . . .• 

Do not lint. 

APPLICATION CoNDJTIONS 

*Consult your Sherwin-Williams Marine Representative 
Temperature: 20°F minimum, 120°F maximum 

(air and surface) 
for the Appropriate Antifouling coating At least 5°F above dew point 

Material should be at least 40°F for optimal performance. 

Relative humidity: 85% maximum 

Refer to product Application Bulletin for detailed application 
information. 

ORDERING INFORMATION . 

Packaging: 1 and 5 gallon containers 
1 gallon kit: contains Part A and Part B 
5 gallon mix: Part A - 4 gal. in a 5 gal. container 

Part B - 1 gallon 

Weight per gallon: 11.87 ± 0.2 lb, mixed 
mav van, with color 

. 

SAFETY PRECAUTIONS 

Refer to the MSDS sheet before use. 

The systems listed above are representative of the product's Published technical data and instructions are subject to 
change without notice. Contact your Sherwin-Williams repre-

use. Other systems may be appropriate. sentative for additional technical data and instructions. 

DISCLAIMER WARRANTY 

The information and recommendations set forth in this Product Data Sheet are 
The Sherwin-Williams Company warrants our products to be free of manufactur-

based upon tests conducted by or on behalf of The Sherwin-Williams Company. 
ing defects in accord with applicable Sherwin-Williams quality control procedures. 
Liability for products proven defective, if any, is limited to replacement of the 

Such information and recommendations set forth herein are subject to change defective product or the refund of the purchase price paid for the defective 
and pertain to the product offered at the time of publication. Consult your product as determined by Sherwin-Williams. NO OTHER WARRANTY OR GUAR-
Sherwin-Williams representative to obtain lhe most recent Product Data lnfor- ANTEE OF ANY KIND IS MADE BY SHERWIN-WILLIAMS, EXPRESSED OR 
mation and Application Bulletin. IMPLIED, STATUTORY, BY OPERATION OF LAW OR OTHERWISE, INCLUD-

ING MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. 
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APPLICATION BULLETIN Revised 3/06 

SURFACE PREPARATION APPLICATION CONDITIONS 

General Surtace Preparation Temperature: 20°F minimum, 120°F maximum 
(air and surface) Surface must be clean, dry, and in sound condition. Remove 

all oil, dust, grease, dirt, loose rust, and other foreign material 
to ensure good adhesion. 

Iron & Steel, Immersion Service: 
Remove all oil and grease from surface by Solvent Cleaning 
per SSPC-SP1. Minimum surface preparation is Near White 

At least 5°F above dew point 

Material should be at least 40°F for optimal performance. 

Relative humidity: 85% maximum 

Metal Blast Cleaning per SSPC-SP10/NACE 2 or SSPC-SP12/ 1------------------------1 
NACE No. 5. For SSPC-SP10/NACE 2, blast clean all sur- . APPLICATION EQUIPMENT 
faces using a sharp, angular abrasive for optimum surface 1------------------------l 
profile (2 mils). For SSPC-SP12/NACE No. 5, all surfaces to The following is a guide. Changes in pressures and tip sizes 
be coated shall be cleaned in accordance with WJ-2/SC-2 may be needed for proper spray characteristics. Always purge 
standards. Pre-existing profile should be approximately 2 mils. spray equipment before use with listed reducer. Any reduction 
Light rust bloom is allowed. Remove all weld spatter and must be compatible with the existing environmental and ap­
round all sharp edges by grinding. Prime any bare steel the plication conditions. 
same day as it is cleaned. 

Iron & Steel, Atmospheric Service: 
Minimum surface preparation is Hand Tool Clean per SSPC­
SP2 or SSPC-SP12/NACE No. 5. For surfaces prepared by 
SSPC-SP2, first remove all oil and grease from surface by 
Solvent Cleaning per SSPC-SP1. For better performance, use 
Commercial Blast Cleaning per SSPC-SP6/NACE 3, blast 
clean all surfaces using a sharp, angular abrasive for opti­
mum surface profile (2 mils). For surfaces prepared by SSPC­
SP12/NACE No. 5, all surfaces shall be cleaned in accor­
dance with WJ-3/SC-2. Pre-existing profile should be approxi­
mately 2 mils. Prime any bare steel the same day as it is 
cleaned. 

Galvanized Steel: 
Allow to weather a minimum of six months prior to coating. 
Solvent Clean per SSPC-SP1 (recommended solvent is VM&P 
Naphtha). When weathering is not possible, or the surface 
has been treated with chromates or silicates, first Solvent 
Clean per SSPC-SP1 and apply a test patch. Allow paint to dry 
at least one week before testing adhesion. If adhesion is poor, 
brush blasting per SSPC-SP7 is necessary to remove these 
treatments. Rusty galvanizing requires a minimum of Hand 
Tool Cleaning per SSPC-SP2, prime the area the same day 
as cleaned. 

Marine & Specialty A 

Reducer/Clean Up .......... Reducer R7K104 

Airless Spray 
Unit ............................... 30: 1 Pump 
Pressure ...................... 2400 - 2800 psi 
Hose ............................ 1/4" - 3/8" ID 
Tip ................................. 017" - .021" 
Filter ............................. 60 mesh 
Reduction ..................... As needed, up to 10% by volume 

Conventional Spray 
Gun ............................... DeVilbiss MBC-510 
Fluid Tip ....................... E 
Air Nozzle ...................... 704 
Atomization Pressure .. 60-65 psi 
Fluid Pressure ............. 5-15 psi 
Reduction ..................... As needed, up to 10% by volume 

Brush 
Brush ............................ Natural bristle 
Reduction ..................... Not recommended 

Roller 
Cover ............................ 3/8" woven with phenolic core 
Reduction ..................... Not recommended 

If specific application equipment is not listed above, equiva­
lent equipment may be substituted. 

continued on back 
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APPLICATION BULLETIN 
APPLICATION PROCEDURES 

Surface preparation must be completed as indicated. 

Mix contents of each component thoroughly using power agi­
tation. Make certain no pigment remains on the bottom of the 
can. Then combine 4 parts by volume of Part A with 1 part by 
volume of Part B. Thoroughly agitate the mixture with power 
agitation. Allow the material to sweat-in as indicated prior to 
application. Re-stir before using. 

If reducer solvent is used, add only after both components 
have been thoroughly mixed, after sweat-in. 

Apply paint to the recommended film thickness and spread­
ing rate as indicated below: 

Recommended Spreading Rate per coat: 
Wet mils: 7.5 - 12.0 
Dry mils: 5.0 - 8.0 
Coverage: 134 - 215 sq ft/gal approximate 

NOTE Brushorrollapplicationmayrequiremultiplecoatstoachievemaximum 
filmthicknessanduniformityofappearance. 

Drying Schedule@6.0 mils wet@50% RH: 
@40°F @77°F 

To touch: 3½ hours 2 hours 
To handle: 12 hours 3½ hours 
To recoat: 

minimum: 12 hours 3½ hours 
maximum 6 months 6 months 

Cure to service: 14 days 7 days 

Pot Life: 8 hours 4 hours 

Sweat-in-time: 30 minutes 15 minutes 

@120°F 
20 minutes 
40 minutes 

40 minutes 
6 months 
3 days 

1 hour 

5 minutes 

Application of coating above maximum or below minimum 
recommended spreading rate may adversely affect coating 
performance. 

CLEAN UP INSTRUCTIONS 

Clean spills and spatters immediately with Reducer R7K104. 
Clean tools immediately after use with Reducer R7K104. Fol­
low manufacturer's safety recommendations when using any 
solvent. 

DISCLAIMER 

The information and recommendations set forth in this Product Data Sheet are 
based upon tests conducted by or on behalf of The Sherwin-Williams Company. 
Such information and recommendations set forth herein are subject to change 
and pertain to the product offered at the lime of publication. Consult your 
Sherwin-Williams representative lo obtain the most recent Product Data Infor­
mation and Application Bulletin. 

PERFORMANCE TIPS 

Stripe coat crevices, welds, and sharp angles to prevent early 
failure in these areas. 

When using spray application, use a 50% overlap with each 
pass of the gun to avoid holidays, bare areas, and pinholes. If 
necessary, cross spray at a right angle 

Spreading rates are calculated on volume solids and do not 
include an application loss factor due to surface profile, rough­
ness or porosity of the surface, skill and technique of the ap­
plicator, method of application, various surface irregularities, 
material lost during mixing, spillage, overthinning, climatic 
conditions, and excessive film build. 

Excessive reduction of material can affect film build, appear­
ance, and adhesion. 

Do not mix previously catalyzed material with new. 

Do not apply the material beyond recommended pot life. 

In order to avoid blockage of spray equipment, clean equip­
ment before use or before periods of extended downtime with 
Reducer R7K104. 

Aini-slip additives, such as H&C SharkGrip®, may be added to 
the coating to provide some slip resistance. This product 
should not be used in place of a non-skid finish where safety 
is a concern. 

Prior to immersion service, test coating with appropriate holi­
day detection equipment. Set charge in accordance with 
manufacturer's recommendation. 

Refer to Product Information sheet for additional performance 
characteristics and properties. 

SAFETY PRECAUTIONS 

Refer to the MSDS sheet before use. 

Published technical data and instructions are subject to change 
without notice. Contact your Sherwin-\,Villlams representative 
for additional technical data and instructions. 

WARRANTY 

The Sherwin-Williams Company warrants our products to be free of manufactur­
ing defects in accord with applicable Sherwin-Williams quality control procedures. 
liability for products proven defective, if any, is limited to replacement of the 
defective product or the refund of the purchase price paid for the defective 
product as determined by Sher.vin-Williams. NO OTHER WARRANTY OR GUAR­
ANTEE OF ANY KIND IS MADE BY SHERWIN-WILLIAMS, EXPRESSED OR 
IMPLIED, STATUTORY, BY OPERATION OF LAW OR OTHERWISE, INCLUD­
ING MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. 
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Table c.:.35 
Allowable Stress 

For Compression Members of 36-ksi Specified Yield Stress Steel8 

Kl Fa Kl Fa Kl F. Kl F. Kl f. - - - - - a 
r (ksi) r (ksi) r (ksi) r (ksi) ·, (ksi) 
1 21.56 41 19.11 81 15.24 121 10.14 161 5.76 
2 21.52 42 19.03 82 15.13 122 9.99 162 5.69 
3 21.48 43 18.95 83 15.02 123 9.85 163 5.62 
4 21.44 44 18.86 84 14.90 124 9.70 164 5.55 
5 21.39 45 18.78 85 14.79 125 9.55 165 5.49 
6 21.35 46 18.70 86 14.67 126 9.41 166 5.42 
7 21.30 47 18.61 87 • 14.56 127 9.26 167 5.35 
8 21.25 48 18.53 88 14.44 128 9.11 168 5.29 
9 21.21 49 18.44 89 14.32 129 8.97 169 5.23 

10 21.16 50 18.35 90 14.20 130 8.84 170 5.17 
11 21.10 51 18.26 91 14.09 131 8.70 171 • 5.11 
12 21.05 52 18.17 92 13.97 132 8.57 172 5.05 
13 21.00 53 18.08 93 13.84 133 8.44 173 4.99 
14 20.95 54 17.99 94 13.72 134 8.32 174 4.93 
15 20.89 55 17.90 95 13.60 135 8.19 175 4.88 
16 20.83 56 17.81 96 13.48 136 8.07 176 4.82 
17 20.78 57 17.71 97 13.35 137 • 7.96 177 4.77 
18 20.72 58 17.62 98 13.23 138 7.84 178 4.71 
19 20.66 59 17.53 99 13.10 139 7.73 179 4.66 
20 20.60 60 17.43 100 12.98 140 7.62 180 4.61 

21 20.54 61 17.33 101 12.85 141 7.51 181 4.56 
22 20.48 62 17.24 102 12.72 142 7.41 182 4.51 
23 20.41 . 63 17.14 103 12.59 143 7.30 183 4.46 
24 20.35 64 17.04 104 12.47 144 7.20 184 4.41 
25 20.28 65 16.94 105 12.33 145 7.10 185 4.36 

26 20.22 66 16.84 106 12.20 146 7.01 186 4.32 
27 20.15 67 16.74 107 12.07 147 6.91 187 4.27 
28 • 20.QS 68 16.64 108 11.94 148 6.82 188 4.23 
29 20.01 69 16.53 109 11.81 149 6.73 . 189 4.18 
30 19.94 70 16.43 110 11.67 150 6.64 190 4.14 

31 19.87 71 16.33 111 11.54 151 6.55 191 4.09 
32 19.80 72 16.22 112 11.40 152 6.46 192 4.05 
33 19.73 73 16.12 113 11.26 153 6.38 193 4.01 
34 19.65 74 16.01 114 11.13 154 6.30 •. 194 3.97 
35 19.58 75 15.90 115 10.99 155 6.22 195 3.93 

36 19.50 76 15.79 116 10.85 1'56 6.14 196 3.89 
37 19.42 77 15.69 117 10.71 157 6.06 197 ·3.85 
38 19.35 78 15.58 118 10.57 158 5.98 198 3.81 
39 19.27 79 15.47 119 10.43 159 5.91 199 3.77 
40 19.19 80· 15.36 120 10.28 160 5.83 200 3.73 

' 
- i 

•when element width-to-thid<ness ratio exceeds noncompact section limits· of Sect. B5.1. 
see Appendix B5. 
Note: Cc = 126.1 -
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MODEL VS6469PE-3OO0Z-8F VAPOR SCRUB VESSEL 

HOPE MATERIAL, 64" O.D. X 69" 0/A HEIGHT, 50 CU. FT. = 3000 
LB. ZK6 MEDIA BED, 8" FLANGES FOR PROCESS AIR IN &: OUT 

Size Type Sen,ice/Romarko 

8" FlanQe Nr Inlet an lower oideWGII (Allowable external load 50 Ibo.) 

8" FlanQe Nr Outlet ot top (AlloWGble extemal load 50 Ibo.) 

24" Bolt-on Solid manWCI)' cover with gooket & SS hardWGre 

2· f'NPT Drain - Full cplg, with lntemol nlppleo & elbow For 1lphon 
droln (oee detoll an Elevation d"II)- lncludee 2• ext. boll valve. 

4• Flange V.nt - Butterfly leolatlan wive with adjuetoble weighted 
Preaure Relief Valve (■ee detoll & Note 3 an Elevotlon d"I!). 

Non-metomc media bed ■upport groti"II, leg■ & perf. poly-
propylene top ■creen. (Detolle are ■hown an Hporote d"II.) 

(•) Note - One _, will be ■uppllod with fitting■ locotod 01 1hown below. Tho other_, will 
be supplied with a mirror Image of the droln (D) and the Vent (E) connections. The fittings to be 
■uppllod In mirror Image ors markod "D(m)" and "E(m)" below. 

27<r® 

159 

® 

Adj. Weighted Prsaeurs 
Relief Valve rotod 

1500 CFM ot 3 PSI~ 

GENERAL NOTES 

r 
E(m) 

, - ::::-t--,,.._--'I. 

I . . , , I 
_,_ ~- - M-~-

' 

18fl 

90' 

Ooton for 2• 
droln coupll"II 
with external 
boll wive & 
Internal port■ 
for olphon 
droln 

1. ZK8 Modlo (8" poto10tum penna"llanate on zeonte) ehtpped eeporotely packod In 40 lb. palls. 

2. 304 SS Setomtc Reetrotnt ~m not ehown on thl1 drowtng. A Hparote oubmlttol will follow with 
c1eton1 on the Set1mtc Reo\raint s~. 

3. The HOPE material --' to be oupplled can wfthetand 3 PSI of air prsnurs but l1 not a prsnurs 
-1. Shaw E&I will tog the leototfon butterfly valve to remain OPEN (held open by a ploettc wire 
tie If poeoible). Thie valwl le only to be closed when Hr11fclng the PRY. Closing thl■ valwl will 
require a documentod procedure (e.g., lock-out. tag-out). 

FINAL APPROVAL DRAWING FOR SHAW E&I PO #151968-OP. 
FABRICATION CANNOT BEGIN UNTIL DRAWING IS RETURNED 

MARKED "APPROVED" OR "APPROVED AS NOTED". 
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Internal details & notes for media bed bar grating, legs & perforated top screen 

(1) - Molded fiberglass bar grating, 1.5" x 0.25" bearing bars on 1.5" centers. Rated for 218 lb./sq.ft. 
uniform load with 3 ft. bearing bar span. Actual loading is 139 lb./sq.ft. with 17.5" maximum span. 

(2) Polyproypolene perforated top screen, 0.188" thick with 0.094" holes on 0.3125" staggered centers. 

(3) Qty (14) Support legs: 2" PVC Sch. 80 pipe with 2" flanges at top & bottom. 

(4) Bar grating and top screen cut in 21" width sections to fit through 24" vessel manway. 

n 
I I-

@-+l-
1 L_ 
LI 

Note (1) 

n 
II ] 0 -+I-
IL 

CGL Sales Order 
No. 40852 

Shaw E&I PO 
No. 151968 OP 

LI 

~ 
.. •.: 

,• 

. ,I .• • ·, 

. 1· •' . .:. .. . . . 
.. -: .•· 

\. _: 1'·;_ • .... 

. :-· . : . : 
.• :. : I ·:· 

. . 1· .. 

r 21 

I 

___ I __ _ 
l!l!I !I'I! m !I'I! I! l!l 

I 
I 

I 

64 OD 

PROPRIETARY DRAWING 

DRAWING MAY NOT BE USED OR REPRODUCED WITHOUT 
WRITTEN AUTHORIZATION OF CAMERON GREAT LAKES., INC. 

ALL DIMENSIONS IN INCHES. Tl1ERANCE • +/- O. 2S IN. 
C 

17.5 max. 

Note (2) 

Note (3) 

(4) 

r 
20 top of 

screen 

l 

CAMERON GREAT LAKES, INC. 
2395 N1f 211th AVE PORTLAND, OR 117210 
TEL: 800-777--40« FAX: 509-225-0197 

DRAIINo JMB nTLEo MEDIA BED SUPPORT DETAILS --------------------1 
A 02/24/06 JMB ISSUE FOR RECORD Cl£Cl<EI), RAH MODEL VS6469PE-3000Z-8F 

>-_-_-05-/2-3/-00-+-JM_B_OR-IGI_NAI._ISS_U_E _________ N'PAIIVE __ D, _ __, HOPE VAPOR SCRUB VESSEL 

JMB SCAI.Eo N.T.S. DVG ND. VS6469PE.3000Z.8F.INT REV, ~TE BY RDIMKS 



MATERIAL SAFETY DATA SHEET 

I SECTION I- MATERIAL IDENTIFICATION AND INFORMATION 

MANUFACTURER: Cameron/Great Lakes, Inc. 
2335 NW 29th Ave. 
Portland, OR 97210 

EMERGENCIES: (503) 225-0501 

PRODUCT IDENTIFICATION: 
CHEMICAL FORMULA: 

KOR48IZK6 
KMN04 

I SECTION II - DEPARTMENT OF TRANSPORTATION INFORMATION 

Proper Shipping Name: 
ID Number: 

Natural Zeolite, clinoptilolite 
Not regulated by DOT 

Notice: KF600 media contain 1 - 2% manganese compounds ( CAS Reg. No. NI A) as part of the mixture and is 
subject to the reporting requirements of Section 313 of Title III Superfund Amendments and Reauthorization Act of 
1986 and 40CFR Part 372. 

I SECTION III - HAZARDOUS INGREDIENTS 

Material or Component CASNO. * 

Potassium permanganate KmnO4 7722-64-7 

Natural Zeolite ( clinoptilolite) 12173-10-3t 

* Chemical Abstract Service Number. 

6% 

80% 

Hazard Data 

PEL** C**** 5mg Mn 
Per cubic meter of air. 
TLV-TWA*** 5mg Mn 
per cubic meter of air. 

PEL 
TLV-TWA 

NIA 
NIA 

** 
*** 

OSHA Permissible Exposure Limit, manganese compounds (expressed as Mn). 
American Conference of Governmental Hygienist, 198811989, TLV-TWA = the time weighted average 
concentration for a normal 8 hour workday and a 40 hour workweek, to which nearly all workers may be 
repeatedly exposed, day after day, without adverse effect. 

**** 
t 

Ceiling Exposure Limit or maximum exposure concentration not to be exceeded under any circumstances. 
All natural zeolites exempted from tolerance as a solid diluent or carrier under 40 CFR 180.1001. 

I SECTION IV - PHYSICAL I CHEMICAL CHARACTERISTICS 

Boiling Point NI A 
Vapor Pressure 
(mm Hg and Temperature) NI A 
Vapor Density NI A 
(Air= 1) 
Solubility in Water KmnO4 - yes, Zeolite - no 
Appearance and Odor Purple Granules, Odorless 

1 

Specific Gravity 
Melting 
Point 
Evaporation Rate 
(Butyl Acetate= 1) 
Water Reactive 

2.3-2.5 

NIA 

NIA 
NIA 



I SECTION V - FIRE AND EXPLOSION HAZARD DATA 

Flash Point Noncombustible 
(Method used) 

Auto-Ignition NIA 
Temperature 

Extinguisher Media NI A 

Special Fire Fighting Procedures NIA 

Unusual Fire and Explosion Hazards NIA 

I SECTION VI- REACTIVITY HAZARD DATA 

Flammability NIA 
Limits 

STABILITY Conditions to A void 

LEL NIA UEI NIA 

___ Unstable 
--=X,__Stable 

Protect containers against puncture and physical 
damage. Keep in dry area. A void exposure to water. 

Incompatibility 
Material to A void 

Hazardous 
Decomposition Products 

Strong Acids and oxidizable matter 

In contact with hydrochloric acid, toxic chlorine gas will evolve. 

HAZARDOUS POLYMERIZATION Conditions to A void 
NONE ___ May Occur ~X~_Will Not Occur 

!SECTION VII-HEALTH HAZARD DATA 

Inhalation __ Ingestion CARCINOGEN __ NTP __ OSHA PRIMARY ROUTES 
OF ENTRY __ Skin Absorption_K.__Not Hazardous LISTED IN __ IARC_K.__Not Listed 

HEALTH HAZARDS Acute 
Chronic 

May be irritating to body tissue upon contact 
Prolonged inhalation of manganese compounds above 
threshold limit may cause lung irritation and central nervous 
system disorders. 

Signs and Symptoms May stain body tissue 
of exposure 

Medical Conditions 
Generally Aggravated by Exposure Open wounds, burns, and mucous membranes 

EMERGENCY FIRST AID PROCEDURES - Seek medical assistance for further treatment, 
observation and support if necessary. 

Eye Contact 

Skin Contact 

Inhalation 

Ingestion 

Immediately flush with large amounts of water for 15 minutes. 

Immediately flush with soap and water. 

Leave contaminated area. 

Drink several glasses of water or milk. Seek medical attention. 

2 



I SECTION VIII - CONTROL AND PROTECTIVE MEASURES 

Respiratory Protection: 
(Specify Type) 

Ventilation to be used 

Protective Gloves: 

Eye Protection: 

Other Protective Clothing 
and Equipment 

Hygenic Practices: 

Treat as low level nuisance dust, 
use NOSH/MSA#TC-21C-132 

Mechanical (general) 

Recommended 

Safety glasses 

Regular work clothing. 

Wash hand before eating, wash contaminated clothing. 

I SECTION IX - PRECAUTIONS FOR SAFE HANDLING AND USE/LEAK PROCEDURES 

Steps to be Taken if Material 
is Spilled or Released 

Waste Disposal 
Methods 

Precautions to be taken 
in Handling and Storage 

Sweep up granules, flush floors with water into sewer if 
permitted by Federal, state and local regulations. 

Reduce potassium permanganate with hypo (10% sodium 
thiosulfate) solution and deposit in permitted landfill. 

Protect containers against physical damage. Store in cool dry 
area in closed containers. 

Other Precautions and/or Special Hazards 
A void exposure to water and contaminated air, otherwise the media 
is rendered useless 

3 



Pathfinder Systems, Inc. 
 

6301 Deramus Ave.  ●  Kansas City, MO 64120  ●  (816) 741-0282  ●  FAX: (816) 587-0282 
E-mail: mail@pathfindersystems.net 

Bridging the Gap  
Between Technology and Industry 

Established 1975 
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CAPACITY CHART

We offer our weighted pressure relief valve 2", 3", and 4" sizes
for capacities through 3400 CFM. We couple an elementary
design with a high quality anodized and heat-treated aluminum
construction to offer reliable performance and simple calibration.
Proven design ensures years of reliable service. 

WEIGHTED RELIEF VALVE 

Anodized Aluminum construction for 
years of trouble-free service; 
2", 3", and 4" models have standard 
MPT connections; 
Valves available from 1 PSIG through 
29 PSIG with a calibrated ½ PSIG 
increment per removable disc; 
Simple operation. Line pressure 
naturally displaces the weighted cap 
upwards and off the valve seat. As the 
pressure increases, the valve exposes 
more vent area for higher flow; 
High flow-through capacity; 
Valve automatically seats itself when 
the pressure is removed; 
All operating surfaces are machined 
and the entire valve is heat treated and 
anodized for the highest quality; 
No maintenance required; 
Simple method of opening and closing 
insures that the valve is virtually 
chatter-free; 
Retainer ring ensure valve settings 
are not tampered with. 

• 

• 

• 

• 

• 
• 

• 

• 
• 

• 

Features Include: 

 



CAMERON GREAT LAKES, INC. 
ACTIVATED CARBON & FILTRATION MEDIA - WATER & GAS TREATMENT EQUIPMENT & SYSTEMS 

Corporate Office: 2335 NW 29th Ave., Portland, OR 97210 Tel: 800-777-4044 (Fax 503-225-0137) 
Eastern Regional Office: 104 W. Fairview Ave., Langhorne, PA 19047 Tel: 215-752-2246 (Fax 2247) 
For additional information on CGL products & services, please visit our website: camerongreatlakes.com 

February 23, 2006 

Ron Hayashi, Project Engineer 
ShawE&I 
4005 Port Chicago Highway 
Concord, CA 94520 

Ref. No. 60223-SE&I-Ft. Ord 
Via FedEx Next Day Air- Page 1 of 1 

FedEx Air Bill No. 851779589471 

Tel. 925-288-2142 

Re: Shaw PO No. 151968 OP - CGL Sales Order No. 40852 - HDPE Material Vapor Units 

Ron: 

This letter follows up on our telephone conversation this afternoon. Enclosed is a set of the State of 

California PE stamped calculations for seismic zone 4 restraint clips for the HDPE material vapor 

treatment vessels to be provided on this order. After final order entry engineering, we were able to 

determine that separate cab les over the top of the tanks were not required to meet the desired seismic 

restraint condition. Please review these calculations at your earliest convenience as they are an integral 

part of the drawing approval process as noted in your recent email.. 

I will forward the revised CGL vessel drawing to you via email on 02-24-06. The revised drawing will 

reflect the changes requested in your drawing review email dated 01-30-06. 

Please call if you have any questions or need additional information. 

Regards, 

Joseph M. Battaglia, VP, Engineering 
Cameron Great Lakes, Inc. 
Eastern Regional Office 

Enclosure-PE Calculation Package 

Copy to: CGL, Portland, OR 



LANE ENGINEERS, INC. 
979 N. Blackstone 
Tulare, CA 9327 4 

Phone: (559) 688-5263 
FAX: (559) 688-8893 

UPRIGHT TANK LATERAL RESTRAINTS 

Customer: Former Fort Ord No. 4 
Installation Location: All Pro Lane; Marina, CA 
Tank Manufacturer: Poly Processing Company 

By: L. J. Simonetti Date: February l 4lh, 2006 Job No.: 06050 
****************************************************************************** 

CALCULATIONS: 
Governing Code: 
Site Location: 
Design Parameters: 

INDEX 

1997 Uniform Building Code 
Zone 4; Greater than 2km from a "Source Type B" fault. 
Zone 4; Assumes tank is located closer than 2km from a "Source Type B" 
fault or greater than 5km from a "Source Type A:' fault. 

Calculations for Model 41000755 (755 Gal. Upright Closed-top) ....................... CT-19.5 
Indoor Calculation Package ................................................................................ I-1 ➔ 1-4 
Capacity Calculations for A C-11 Base Clip . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11-1 ➔ 11-4 

DRAWINGS: 

DRAWINGNO. 
Pl3.l ........................................................................ , .................... . 

DATE 
09/01/98 

S#i/-tU Po. )/(). /S/965- O? 
CG{_ S ,f-lLS Ot!i:13/L i./0, 4-0 Jl 5 2-., 

Joseph M. Battaglia, VP, Engr'g 
CAMERON GREAT LAKES, INC. 

Eastern Office - 104 W. Fairview Ave. 
Langhorne, PA 19020 

Tel 215-752-2246 (fax 2247) 



POLY PROCESSING COMPANY 
LATERAL RESTRAINT SYSTEM FOR UPRIGHT TANKS 

1997 UNIFORM BUILDING CODE 
LANE ENGINEERS, INC. 
P.O. Box 1059, Tulare, CA 93275 
PH: (559) 688-5263- FAX: (559) 688-8893 

Sheet: 
Date: 

By: 

TANK No. 41000755 (755 Gal.} WEIGHTS IS. G. = 1.9! 

Max. Capacity = 756 Gal. Empty = ✓--r-

Diameter = 5.333 ft. Contents = 1 
Height = Total Weight = 1 

CT-19.5 
2/14/2006 

OKA 

? 
" 

T (U.B.C.) = 
5.416 ft. / 

0.0710 seconds (Method A) #Cables = 4 (4 through 12) 
T (API 650) = 1.3394 seconds (First Sloshing Mode) 

WIND LOADING (100 MPH. Expos. D. Cg= 0.80. I= 1.15; Tank Empty): 
Pressure 1 = 32.74 psf (0'<height<=15') 

Pw 
OTM 

= 
= 

946 lbs. 
2,561 ft.-lbs. 

# Base Clips = (4, 6, 8,10,12) 

RM 
RM/OTM 

= 
= 

3,841 ft.-lbs. (Includes surcharge due to cable tension) 
1.5 

SEISMIC LOADING (p = 1.0, R = 2.9, I= 1.25, Soil Tvpe Sd; Tank Full): 

Seismic Zone = 4 (1, 2A, 2B, 3 or 4) 
EQ Source = B (A, B or C: Applies to Seismic Zone 4) 
Dist. to Source = 2 km (2, 5, 10 or 15: Applies to Zone 4) 
E = p--V = /5,297 lbs. (U.B.C. Equ. 34-3 Governs) 

Ca= 0.484/ 
c~~ 
~_j_j_@ __ _) ~ 
Nv = 1.600 

(Zone 4) 
(Zone 4) 

E / 1.4 = 3,784 lbs. (ASD, U.B.C. Section 1612.3.2, Equ. 12-13) 
OTM = 10,246 ft.-lbs. 
RM = 27,200 ft.-lbs. (Includes 0.85 factor for vertical EQ considerations) 
RM/OTM = 2.6548 • 

REQUIRED BASE CUP RESTRAINTS (F'c = 2500 PSI): 

CASE 1: TANK EMPTY+ WIND 

CASE2: 

Maximum Cable Tension 
Maximum Shear per Clip 
Anchor Bolt Shear 
Anchor Bolt Tension 

TANK FULL+ SEISMIC 
Kinetic Friction Factor 
Maximum Shear per Clip 
Anchor Bolt Shear 
Anchor Bolt Tension 

356 lbs. 
946 lbs. 
473 lbs. 
617 lbs. 

0.27 
543 lbs. 
272 lbs. 
252 lbs. 

BASE CUP STRESS: 
Bend. Stress = 8,624 psi -- O.K. 

CONCRETE BEARING STRESS: 
Br:1ar. Stress= 267 psi -- O.K. 

ANCHORS: 
For 'HIL Tl' 5/8"dia. 'Kwik Bolt II' w/ 4" Embed : 

Allow. V = 3,229 lbs. 
Allow. T = 1,020 lbs. 

Comb. Stress= 0.4728 -- O.K. 



Sheet I-1 of 4 
Date: 8-01-98 

Indoor Calculation Package "I" 

Manufacturer: 

Poly Processing Company 
8055 South Ash Street 
French Camp, CA 95231 
PH: (209) 982-4904 

Design Criteria, Unless Noted Otherwise: 

Engineer: 

Lane Engineers, Inc. 
979 North Blackstone Ave 
Tulare, CA 93277 
PH: (559) 688-5263 

Uniform Building Code (Published by I.C.B.O.) ............................ 1997 Edition 
Wmd Loading ............................................... : ................................ Not Applicable --Indoors 
Seismic Loading ............ : ................................................................ Zone 4, Source B, wfm 2 Km 

(See Note No. 3 below) 
Tank Contents ................................................................................ Hazardous 
Specific Gravity of Tank Contents .................................................. 1.90 

Carbon Structural Steel.................................................................. ASTM i\3.6 
Stainless Structural Steel.. ........... ; ........... , ...................................... ASTM A276, Type 304 

·NOTES: 

1. The purchaser shall be responsible for verifying local building code requirements and/or 
project specifications. Additional engineering assistance may be required to comply with 
local codes or individual project specifications. 

2. Design of the tank foundation is beyond the scope of these calculations. 
3. The calculation data sheet attached herewith reflects the design loading on the tank when 

it is located in Seismic Zone 4 within 2 kilometers of a fault classified as "Seismic Source 
B". Special engineering assistance is required if the tank is located in Seismic Zone 4. 
within 5 kilometers of a fault classified as "Seismic Source A ". Location and layout of 
•actively-known faults in the State of California is shown in the I.C.B.O. publication "Maps 
of Known Active Fault Near-Source Zones in California & Ad;acent Portions of 
Nevcula". 



LANE ENGINEERS" INC. 
Post Office Box 1059 • Tulare, California 93275 • (209) 688-5263 

FAX- (209) 688.8893 

PROJECT 

CLIENT 

BY 

1997 U.B.C. LATERAL RESTRAINT SYSTEM SHEET -----------------
POLY PROCESSING COMPANY JOB NO. 

OKA CHKDBY OKA 

1. Wmd Loading (Chapter 16, Division ill): 
a) Not applicable - Indoor installation. 

b) The tank must be located within a structure that has 
been designed to withstand applicable wind forces per 
the 1997 Uniform Building Code. 

2. Seismic Loading (Chapter 16, Division IV): 
"Non-Building.Structure", flexible [§1634.4 & 1634.5]. 
Design parameters are noted on the cover page. Determine 
the period of the tank, comparing U.B.C. Method A with the 

DATE 

N 
'-.. 
:r: 

1-2 

Vb 

OF 

98098 

August 1, 1998 

D 

..,.. 

'".First Sloshing Mode" period as derived from Standard 651 by the American Petroleum Institute: 

U.B.C. Method A [§1630.2.2.1]: 
T = Ct (H)314 

Fir.st Sloshing Mode [AP.I. 650, §E3.3.2 &.Figure E-4]: 
T = k (D)112 • 

,/' 

4 

Typical parameters: p = 1.0 [§1634.1.2], R=2:9 [Table 16-P], Soil profile Sn [§1629.3], Max. Na= 1.1 
[§1629.4.2], I= 1.2?_1Table 16-K] & Z ==J:40 [Table 16-I]. 

Base shear equations: 
<D Vb= (Cv*I*W)/R*T), where Cv= 0.64*Nv: Standard equation [U.B.C. Eq. 30-4]. . 

:r: 

® Vb= (2.5*Ca*I*W) JR, where Ca= 0.44*Na: Need not exceed this value [U.B.C. Eq. 30-5]. 
@ Vb= 0.56*Ca*I*W: Must be greater than this value [U.B.C. Eq. 34-2]. .,,--
® Vb= (1.6*Z*Nv*I*W) / R For seismic zone 4, must also be greater than this value [U.B.C. Eq. 34-3]. ./ 

From Section 1630.1.1: E = p*Eh + Ev 
For allowable stress design, Ev= 0 and Eh= Vb (see above) 

b) Stability: 
Mot=Vb * H/2 

::-;-;;,:~esistil)g DL to account for vertical seismic effects perUB.C. §1633 .1. 
• C( 

f 



LANE ENGINEERS. INC. 
Post Office Box 1059 • Tulare, California 93275 • (209) 688-5263 

PROJECT 

CLIENT 

BY 

FAX -(209) 688-8893 

1997 U.B.C. LATERAL RESTRAINT SYSTEM 

POLY PROCESSING COMPANY 

OKA CHKDBY DKA 

3. Shear Loading to Base Clips: 
a) Net lateral force resisted by base clips= P: 

SHEET 

JOB NO. 

DATE 

1-3 OF 

98098 

August 1, 1998 

4 

For seismic loading, the net seismic force to the base clips= Total seismic - Frictional resistance. 
:. P = Vb- µ(k) * W [µ(k) = "kinetic friction factor", detennined by laboratory testing] 

b) For 4 - clip system: 
Vc=P 

c) For 6 - clip system: 
P = 2*Vc*sin(60°) = 1.7321 *Ve 

- Ve= 0.57735*P 

d) For 8 - clip system: 

Ve 

P =Ve+ [2*Vc*sin(45")] = (1 + l.4142)*Vc 
.... Ve= 0.4142*P 

e) For 10 - clip system: 

4 Base Clip System 

P = 2*Vc*sin(36°) + 2*Vc*sin(72°)] 
= (1.1756 + 1.902l)*Vc 

Ve 

.... Ve= 0.3249*P 

p 

6 Bas!? Clip System 

p 

p 

f) For 12 - clip system: 8 Bose Clip System 1 o Bose Clip System 

P =Ve+ [2*Vc*sin(30°)] + (2*Vc*sin(60°)] 
= (1 + 1 + 1.732) * Ve= 3.732*Vc 

-·vc = 0.2679*P 

4. Example: Load Calculation for PPC Model No. SP707-U (Closed-top): 
a) Capacity= 16,400 lbs Weight of Contents: 

p 

D = 14'-0" We= S.G.*Cap.* pg(wtr)*(lcf / 7.48 gal.) 
H = 16'-0" 

12 Bose Clip Sysle~ 

Empty Weight =4,200 lbs We= l.90*16,400gal*62.4pcf = 259,944 lbs 
7.48gal/cf 

b) Seismic Loading & Reactions (Zone 4, within 2 kilometers of"Seismic Source B" fault): 
Total Weight= W = 259,944 + 4,200 = 264,144 lbs 
Period of Tank [U.B.C. Method A]= 0.02*(16')314 = 0.16 seconds. 
Period of First Sloshing Mode [A.P.I. 650] = 0.58*(141)112 = 2.171 seconds. 

Base shear equations: 
<D Vb [U.B.C.] = (Cv*I*W) /R*T) = (0.64*1.6*1.25)/(2.9*0.16)*W = 2.759*W 

p 



LANE ENGINEERS, INC. 
Post Office Box 1059 • Tulare, California 93275 • (209) 688-5263 

FAX - (209) 688-8893 

PROJECT 

CLIENT 

BY 

1997 U.B.C. LATERAL RESTRAINT SYSTEM 

POLY PROCESSING COMPANY 

OKA CHKDBY OKA 

<D Vb [AP.I.]= (0.64*1.6*1.25)/(2.9*2.171)*W = 0.2033*W 
@ Vb= (2.5*Ca*I*W) / R = 0.5216*W ("Need not exceed ... ") 
@ Vb= 0.56*Ca*I*W = 0.3388*W ("Minimum ... ") 

SHEET 

JOB NO. 

DATE 

1-4 OF 4 

. 98098 

August 1, 1998 

® Vb= (1.6*Z*Nv*I*W) / R = 0.4414*W (":tvfinimum for Zone 4 ... ") ➔ Governs all load cases. 

Seismic force per allowable stress design= (0.4414/1.4)*W = 0.3153*264,144 lbs= 83,273 lbs 

Overturning Moment = 83;273 lbs *(16'/2) = 666,184 ft-lbs 
Resisting Moment= 264,144 lbs *(14'/2)*0.85 = 1,571,657 ft-lbs -+ Tank is stable against overturning. 

For a kinetic friction factor of 0.27 (polyethylene to concrete, flat surface, 8 - clips): 
Ve= 0.4142 *[83,273 lbs - 0.27*264, 144 lbs]= 4,952 lbs 

For anchor bolt analysis, refer to base clip calculations. 



Sheet 11-1 of 4 
Date: 8-01-98 

Calculation Package "ACll" 
for 

A C-11 Base Clips 

Manufacturer: 

Poly Processing Company 
805 5 South Ash Street 
French Camp, CA 95231 
PH: (209) 982-4904 

Design Criteria. Unless Noted Otherwise: 

Engineer: 

Lane Engineers, Inc. 
979 North Blackstone Ave 
Tulare, CA 93277 
PH: (559) 688-5263 

Uniform Building Code (Published by I.C.B.O.) ............................ 1997 Edition 
Wind Loading................................................................................ 100 MPH Basic, 

ExposureD 
Seismic Loading ............................................................................. Zone 4, Source B, w/in 2 Km 

(See Note No. 3 below) 

Carbon Structural Steel.. ............................................................... ~ ASTM A36 
Stainless Structural Steel.. ........................................... : .................. ASTM A276, Type 304 

NOTES: 

1. The purchaser shall be responsible for verifying local building code requirements and/ or 
project specifications. Additional engineering assistance may be required to comply with 
local codes or individual project specifications. 

2. Design of the tank foundation is beyond the scope of these calculations. 
3. The calculation data sheet attached herewith reflects the design loading on the tank wpen 

it is located in Seismic Zone 4 within 2 kilometers of a fault classified as "Seismic Source 
B". Special engineering assistance is required if the tank is located in Seismic Zone 4 
within 5 kilometers of a fault classifiedas "Seismic Source A". Location and layout of 
actively-known faults in the State of California is shown in the I.C.B.O. publication "Maps 
of Known Active Fault Near-Source Zones in California & Ad;acent Portions of 
Nevada". 



LANE ENGINEERS, INC. 
Post Office Box 1059 • Tulare, California 93275 • (209) 688-5263 

FAX - (209) 688-8893 

1997 U.B.C. LATERAL RESTRAINT SYSTEM SHEET 11-2 ------------------ ---
POLY PROCESSING COMPANY JOB NO. 

OF 4 

98098 

PROJECT 

CLIENT 

BY OKA CHKDBY OKA DATE August 1, 1998 

• 1997 U.B.C .. 

1. Parameters: 
a) For outdoor installations, the base clips resist loads imposed by wind or seismic forces. 
b) •• Cables will be attached to the base clips to resist tank overturning due to wind loading. 
c) The combination of applicable forces will be transferred to the anchor bolts (2 at each base clip) 

by a combination of the sliding and overturning action of the base clips. 

2. Base Clip AC-11 (L4x3x5/16 x 8" long): 
Vertical leg = 3" 
Horizontal leg = 4" 
Length= 8" 

Lateral load is applied at 1 ½" up from the concrete surface ( dimension "h"). 
Anchor bolts are located at 2" from the vertical face ( dimension a = 2 "). 

Assume 3,300 lbs lateral load: 
:. Ve= 3,300 lbs 

M _ Vc*(h-t) _ 3,300*(1.5-0.3125) _ 490 . lb;· C - ---'----"- - ---'----'------'- - Ill- S 1Il 
L 8 • 

t (req'd) = = 6*490 = 0.3130" ~ 0.3125", o.k. 
o.75 *30,000* 1.33 

Therefore, L4x3x5/16 x 8" long can resist a 3,300 lb. lateral load. 

3. Anchor Bolt Forces: 
REF: "Design in Structural Steef'; Lothers, 3rd Edition. 

n=Es/Ec 29xJ0
6 

= 10.175 
57xJ0 3 *✓2soo 

For AC-11 & 2 - 'IIlLTI' %" dia. anchors: 
As= 2*0.3068 = 0:6136 in2 (2 anchors at each base clip) 
B=8" 

Ve 

0 

Bx2 + (2*n* As)x - (2*n* As*a) = 0 
fs=T/As~ 

~fc•n 
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LANE ENGINEERS, INC. 
Post Office Box 1059 • Tulare, California 93275 • (209) 688-5263 

FAX - (209) 688-8893 

1997 U.B.C. LATERAL RESTRAINT SYSTEM SHEET -----------------
POLY PROCESSING COMPANY JOB NO. 

DKA CHKDBY OKA DATE 

8x2 + (2*10.18*0.6136)x - (2*10.18*0.6136*2) = 0 
- x= 1.151" 

Vc*h Vc*l.50 T (total) =--+Tc= ----+Tc= 0 . .9280*Vc + Tc 
a-!.. 2.0- 1.151 

3 3 

Anchor bolt tension= Tb= T/2 = 0.4640*Vc + Tc/2 
Maximum concrete bearing $tress= C = (fc*B*x)/2 = T- Tc 

fc= 2 *1.4*(T-Tc) =0.304l*(T-Tc) 
B*X 

Maximum shear per bolt = Vb = V c/2 

4. Allowable Anchor Bolt Forces: 
Anchor Type I: 'IDLTI' Kwik Bolt II Expansion Anchor w/ 4" Embedment 

11-3 OF 

98098 

August 1, 1998 

Allowable Forces per I.C.B.O: Report No. 4627 (stainless steel, without spec. insp.): 
Spacing requiredformaximum load= 8" [Mult. Factor= 1.0] 
Spacing required for minimum load= 4" [Mult. Factor= 0. 70 for tension and shear] 
For 5" anchor bolt spacing, mult. faqtor = 0.775. 

Try Ve= 2,000 lbs & Tc= 0 (Actual data sheets compare wind & seismic w/ allowables): 
Tb = O .464 *2, 000 lbs = 928 lbs •. 
Vb= 2,000 lbs/2 = 1,000 lbs 
T (allow)= 988 lbs* 1.33 * 0.775 =J,020 lbs. 
V (allow)= 3,125 lbs* 1.33 * 0.775,; 3,229 lbs. 

4 

• 928 lbs 513 1 000 lbs 513 
Combined Stress Ratio= (---) + ( ' ) = 1.00, o.k. [Equ'n per ICBO report, 

l,020/bs 3,229/bs Paragraph 2.5.2] . 

Anchor Type 2: 'IDLTI' HV A Chemical Anchor w/ HVU Resin 
For Ve= 3,300 lbs & Tc= 0 (Actual data sheets compare wind & seismic w/ allowables): 
Tb= 0.464*3,300 = 1,532 lbs. 
Vb= 3,300 lbs/2 = 1,650 lbs. 
Allowable Forces per I.C.B.O. Report No. 5369 (stainless steel, with spec. insp.): 

Spacing required for maximum load= 2*5" = 10" [Factor= 1.0] 
Spacing required for minimum load= 0.50*5" = 2½" [Factor= 0.70 for tension and shear] 
For 5" anchor bolt spacing, multiplication factor = 0 .. 80. 
For a temperature of 105°F, multiplication factor= 0.86 [Figure 2] 
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LANE ENGINEERS, INC. 
Post Office Box 1059 • Tulare, California 93275 • (209) 688-5263 

FAX • {209) 688-8893 

1997 U.B.C. LATERAL RESTRAINT SYSTEM SHEET 

JOB NO. 

DATE 

POLY PROCESSING COMPANY 

DKA CHKDBY OKA 

T (allow)= 4,289 lbs* 1.33 * 0.80 * 0.86 = 3,934 lbs. 
V (allow)= 3,025 lbs* 1.33 * 0.80 * 0.86 = 2,775 lbs. 

Combined Stress Ratio= l,SJZ/bs + 1,6SOlbs = 0.984, o.k. 
3,934/bs 2,775lbs 

5. Verify Concrete Bearing: 
F'c = 0.70*0.85*2,500 psi= 1,488 psi [U.B.C. Section 1910.17.1] 

.i:: = 2*1.4*3,064/bs = 721 • <F' k J.C ------ psl C, 0 .. 
8*1.151 

AC-:-11 BASE CLIP: L4x3x5/l6 x 8" i()rig, LLH. Stainlesf 6t carbon. steel. 

11-4 OF 4 

98098 
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ANCHOR BOLTS: 
2,000 lb. Capacity: 2 ~ %" -dia. 'HIL TI' K wik B~lt TI expansion anchors (std .or stainless}with /: 

4" embedment into concrete: Install per 1.CB.O: Report No. 4627. Sp¢c.fa.( 
inspection is not required. -- ·, • 

3,300 lb. Capacity: 2 - %" .dia. 'HILTI' HV A c~emical anchors with HAS rods (std or 
stainless) and HVP resin witµ. _5?' en:1bedment intq concrete. Install per 
I.C.B.O. Report Nb. 5369: Special lllSpection is required. • : • i•,_;<_. 
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KEY NOTES 

POLYETHYLENE TANK 

AC-11 BASE CLIP ( 4-TOTAL): 
EQUALLY SPACED 

L4a3xft"x0'-8" (LLH) 

GPDIIPIG ~O~ IIIF9 T' ~ll<S r.J/A 
CONCRETE SLAB/FOOTING 
DESIGNED BY OTHERS. 

& REINFORCEMENT 

i"• 'HILT!' KWIK BOLT II EXPANSION TYPE ASTM A510 
ANCHOR WrfH 4• MINIMUM ElilBEDMENT INTO CONCRETE. 
ASTM 1':2.76, TYPE 304 OR 316 STAINLESS STEEL MAY BE 
SUBSTITUTED FOR ASTM A510. INSTALL PER I.C.8.0. REPORT 
No. 4627. SPECIAL INSPECTION IS NOT REQUIRED. (S-TOTAL) 

HousMfJit~RP~~~J\~sYJ:k~~ ~X&1J1~~HORAGE 
OF BASE CLIPS· SHALL BE AS FOLLOWS: 

CASE A: PAD PLACED MONOLITHICALLY WITH FOOTING. 

TANK 
WALL 

ANCHOR LENGTH SHALL BE AS SPECIFIED IN 
KEY NOTE © 

CASE B·. PAD PLACrn SEPARATE FROM FOOTING 
(;.e. COLD JOINT BETWEEN PAD & FOOTING). 
ANCHOR LENGTH :SPECIFIED IN KEYNOTE © 
SHALL BE INCREA_SED BY 'h'. 

I 

~ 
----""---"'----~ EDGE OF 

CONCRETE 

GENERAi. NOTES 
1, THE CONTRACTOR SHALL BE RESPONSIBLE FOR COORDINATING THE 

WORK OF ALL TRADES ANO SHALL VER IF'Y ALL O I MENS JONS, 
CONDITIONS, AND UTILITY LOCATIONS PRIOR TO STARTING WORK. 

2. NOTE5: AND DCTAILS ON THESE DRAWINGS SHALL TAKE PRECEDENCE 
OVER THESC GENERAL NOTES. 

.3. THE CONTRACTOR SHALL USE ADEQUATE NUW.SERS OF SKILLED WORKMEN 
WHO ARE: COMPLITEL'I' FAMILIAR WITH THE SPECIF1£0 Rf:QUIREMENTS 
ANO METHODS NEEDED F'OR PROPER PERfORW.NCE Of THE WJRt:. 

'i. C'ONCR£TE SHA.LL HAVE A 25 DAY COMPRtSSIVE STRENGTH (F'c) OF 
2500 PSJ MINIMUM. 

5. DESIGN CRITERIA: 

GOVERNING CODE: UNIFORM BUILDING CODE, 1997 EDITION. 
SEISMIC: ZONE 4 W/lN 2 1(1,! Of ·so:.iRCE s· fAULT, 1"'1 .2!.. 
WIND: N.A. - INDOOR INSTALLATION 
SPC:Clf!C CRAVIT't' Of CONTENTS,,.1 .9 

6. TH£ PURCHASER SHALL St RESPONSIBLE F'OR VERIFYING LOCAL 
BU! LDING CODE REO:.J IREMENTS ANO/OR PROJECT SPECLF" I CAT IONS. 
ENCINEER:tNG t.SSISTAN::E MAY BE fi:W.JIRED TC Cow>LY WITH LOCAL 
CODES OR INOIVIOUA.L PROJECT SPECIF"ICATIONS. 

7. f"OR INDOOR INSTALLATIONS, THE BUILOING SH.ALL BE flJl~LY 
ENCLOSu) ANO DESIGNED TO RESIST 'tl'lNO LOA.OS AS SPEC1tlED IN 
CHAPTER 18, DIVISION 111 • 1iifi7 UNIFORM SUILOJNG ::oor.. 

STRUCT1.JRAI. STEEL NOTES 
I. ALL STRUCTURAL AND MISCELLANEOUS SHAPES AND PLATES SHALL BE 

FJ.BR1c,;n:c IN ACCOROANC[ ¥,'!TH AlSC "SPECif"lCATION fOJ;. TnL 
OES1GU, FABRrCAT10N AND ER£Cl10r, Of STRUCTURh~ !::TEEL 1-"0l~ 
BUJLl)INCS". LAftSl CD/ l 101, CAf.;~Uf'< STE£~ ~MAP[.~ 6: PLA1E~ 
SHAL!. CONf"ORM TC, ASTM A.3G OR A572 (~E KSI IJJNJMUM YIELD STR!:NGTH). 

2. ALL 11'£L01NG SHALL BE DONE BY OUALIFIEO WELDERS USING A PRE­
APPROVED PROCESS .. ALL wtLOS SHALL BE UNIFORM 1N sm: AND 
APPEARANCE ANC i:-RE:E OF' PIW·t)l.C.S, POROSITY, UfiD.c::RCUTTtNC OR 
OTHER DEFECTS, 

3. ALL WELOI NG SHALL CONFORM TO AWS 01 , 1-98 OF' THE STRUCTURAL 
WELDING CODE. JOINT DETAILS SHALL COMPLY WITH AVIS REQUIREMENTS 
fOR ,JOINTS ACCEPTED WITHOUT OVAllfJCATION TESTS. 

4. W£LD i.iETAL SHALL KAVE A N!)l.:INAL !(NSILE $TR!:NCTH CF 70,COO 
PS! MINIMUM. 

5. UNLESS NOTED OTHERWISE, STANDARD FINISH or ALL RESTRAINT SYSTEM 
HARDWARE IS H::>i....OIPPED GALVANIZED IN ACCORDANCE WITH ASTM A15.!. 
CTHER Flt~JSl;IES AVAILAB'..E UPON R'EO'JESi. 

S. STAINLESS STEEL SHAP::S CONFORM.IN~ TO A.5TII. A.::7E, TYPE 30~ OP. 3i6 
(30 KSI MINIM\.h.'. YIELD STRENGTH) M,•\Y BE SUBSTITUTED FOR CARBON 
ST!:£L SHAPES. 

7. SlAINLESS STEEL PLATES CONFORMING TO ASTM A.167, TYPE 304 OR 316 
{30 KS! MINIMUM YIELD STRENGTH) MAY BE SUBSTITUTrn FOR CARBON 
STEEL PLATES. 

AhlCHOR BOLTS 
1. ANCHOR BOLTS SHALL eE fURNlSHED AN:> INSTALLED AS SPECiFIEO 

ON TH IS DRAW I NG. ANCHOR SOL TS ARE NOT F"URN I SHED BY POLY PROCESS I NG 
COMPANY. 

2. THE MINIIAJM DISTANCE SH~ FROM THE EDGE OF THE CONCRETE TO 
THE f"ACE OF THE TANK JS BASED ON JNF"ORMATION FROM Tl-it 1.C.8.0. 
REPORT REF.ERENCEO ON THIS DRAWING. IF" THE ACTUAL DISTANCE IS 
LESS THAN THAT SHOY,N, SPECIAL ENGINEERING ASSISTANCE: IS 
REQUIRED. 

*'~Mlg ~rl1ii XOJgoJ~ck~~ ~AU1t?~mcw. 
ENGINEERING ASSISTANCE IS REQUIRED. REFER TO 
J.C.B.O. PUSUCAl10N •MAPS OF KNOWN ACTIVE FAULT 
NEAR-SOURCE ZONES• 

CONF'lDENTIAL PROPERTY OF 
POLY PROCESSING CO. 

_ LANE ENGINEERS INC. 
CIVll. • STRUCTURAL • StJRVEYmG 
Q79 N. Bllic.k.stone Stree't. 
Tulare,. Ca.lltornia 93274._ NOT FOR REPRINT OR USE WITHOUT 

PERMISSION Of POLY PROCESSING CO. (559) 688-5263 
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12 1 / 4" 

I 

UP TO 

BOTTOM 

UP TO 
48" 

HINGED INLET 
r-- WEATHER Hor-o 

1• 11-H ~;.., 
VY ! LATCHFr;:: 

-.,.; 

NOTES: 

1) STAINLESS STEEL CONSTRUCTION 

2) STANDARD CONSTRUCTION INCLUDES 
HINGED WEATHER HOODS, 1 / 4" GAUGE 
CONNECTION, SILENCING/PROTECTION 
CORE, AND REMOVABLE LEGS 

3) CONNECTION IS 12" FLAT FACE PLATE 
FLANGE WITH BOLT HOLES MATCHING 
ANSI 150# PATTERN 

4) ELEMENT NO. SPP076 (1 REQUIRED) 
WITH 32.5 SQUARE FEET OF MEDIA PER 
ELEMENT 

5) SPP076 MEDIA IS MULTI-LAYERED 
WIRE MESH PROVIDING 100 MICRON 
RETENTION AT 95% EFFICIENCY 

6) HOUSING INCLUDES SUPPORT LEGS 
WITH OVERALL HEIGHT UP TO 48" 

APPROVED BY: ____ _ 
PROCEED WITH FABRICATION 
DATE: 

UNAUTHORIZED USE, MANUFACTURE OR REPRODUCTION IN 
WHOLE OR IN PART IS PROHIBITED. DRAWING DESIGNS AND 
OTHER DISCLOSURES ARE PROPERTY OF IFM, INC. 

m=-1inDU5TriaL FiLTer 
unrumanuFacrurers 

10244 HEDDEN ROAD • EVANSVILLE, INDIANA 47711 • (812) 867-4730 

TOLERANCE UNLESS NOTED SHEET: 1 OF 1 
FRACTIONS: ±1/4" 1-D_RA_W_N_B_Y_: ____ S_,-L--1J 

DECIMALS: ±0.01'' i..=D.:....:.AT;...::E.:.....: ___ _____::c3,_/9'--'-/....:.0..:.--t6 
ANGLES: ±2" SCALE: NTS 

HOUSING NO. AFP121-1SMSS 
ELEMENT NO. SPP076 (1 REQUIRED) . 

ONE STAGE APPR. BY: IFM 
AIR INTAKE FILTER/SILENCER DWG. NO: AFP121-1SMSS-C 
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4) BLO\V-OUT SCREEI"' TO BE 4 X 4 
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DESI~N SPECIFICATIONS: 
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MICRONS 
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PRESSURE BLOWER AND 
TYPE HP PRESSURE BLOWER SILENCERS 

nqb The 

Pressure Blower 

The New York Blower Company offers a wide variety of 
silencer solutions for its fans and blowers. 

The silencers shown in this supplement have been designed 
specifically for nyb's Pressure Blower and Type HP Pressure 
Blower products. They have been rated for acoustical atten­
uation with air flowing through them. The term "Dynamic 
Insertion Loss" is used to express attenuation when silencers 
are rated by this method, which has come to be recognized 
as the most accurate method for rating equipment that must 
handle air as well as attenuate sound. 

The "Effective Flow Resistance" of a Pressure Blower 
Silencer is the result of the aerodynamic design of the 
silencer. The "Effective Flow Resistance" shown in Chart I 
provides a means of correcting for this resistance. However, 
note that in terms of fan static pressure, this correction 
becomes insignificant for most applications. 

FEATURES 

Versatile Design - While nyb Pressure 
Blower/Type HP Pressure Blower Silencers 
were designed specifically for mounting on 
the inlet or outlet of the fan, they may also 
be used elsewhere in the duct. 

Type HP 
Pressure Blower 

Ease of Installation - Silencers can be 
equipped with flanged or slip type connec­
tions to fit a variety of mounting arrange­
ments. A venturi inlet with guard is also 
available for use on the inlet side of the 
silencer when no duct will be used. 

Quality Construction - Heavy welded 
steel construction ... casing filled with high 
density acoustical absorption material. 

Temperature Capability - Silencers operate efficiently at 
temperatures up to 600°F. 

Accurately Rated - The ratings in this supplement provide 
accurate values of sound power attentuation which can be 
used to calculate the sound power levels of the fan and 
silencer combination. All data is based on tests conducted in 
New York Blower's AMCA Certified laboratory using AMCA 
prescribed test methods. 

New York Blower 
Company® 

7660 QUINCY STREET-WILLOWBROOK, ILLINOIS60527-5530 
TEL: [630] 794-5700•F AX:1630)794-5 776•WEB: http://www.nyb.com • E-MAI L:nyb@nyb.com 

CS-853 
2002 
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$ NOT AVAi LiABLE ON SIZE 4. 

VENTURI 

FAN SILENCERS ARE OF HEAVY WELDED STEEL 
CONSTRUCTJON FILLED WITH HIGH DENSITY 
ACOUTSICAL ABSORPTION lv1ATERIAL. 

MAXIMUM TEMPERATURE: 800'F 
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DRAWING I H-4J 
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Feb 01 OS 10:48a 

Short Form for 
Sound Calculations 

NESSCO 650-692-3323 p.5 

NOTE 
This form is to be used for the approximate sound pressure level calculation of a tan, assuming that the listener's posi­
tion is in the dominant free field. In most cases this can be considered no more than 5 feet in an enclosed room, or an 
outside installation free from reflecting surfaces. 

1 2 3 4 5 6 7 8 
63 125 250 500 1000 2000 4000 i 8000 

2. 
3. Fan Sound Pow 
4. Correction for I 
5. 
6. 
7. 
8. Conversion to Sound 
9. Sound Pressure @ __ _ 

'!2. 7 
The estimated dBA value is __ -6'=-.::.J-=---@ --t!l-- Ft. (Chart II) 

CHART I CHART II 

DIRECTIVITY/DISTANCE REDUCTION SOUND PRESSURE TO DBA CONVERSION 

2 3 5 7 10 23 57ioo 23 

DISTANCE (ltl 
[Given directivity and distance, Sound Power is converted to Sound 
Pressure] 

Q-1 UNIFORM SPHERICAL RADIATION with no re­
flecting surface. Example: Stack disharge. 

Q-2 UNIFORM HEMISPHERICAL RADIATION with one 
reflecting surface. Example: Fan mounted on floor. 

Q-4 UNIFORM RADIATION over ¼ SPHERE with two 
reflecting surfaces. Example: Fan mounted on floor 
near interior wall. 
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20L------":..,_____:,;;_....L,. _ _;r__;::___c____._ _ __.___, 

Center freq Hz 63 125 250 500 1000 2000 4000 8000 

Band number l 2 3 4 5 6 7 8 

Chart Ill End Reflection Values (Decibels) 

The 

~~ f ii t·j New York Blower JI!, !! :, :( .al(tllii,. 

___ ---·······--·--· _company __ 
7660QUINCY STREET -WILLOWBROOK, ILLINOIS 60521 

Form 286 JPA 10M ABP 
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Pipe Clamps 

'H' 

Bolts and Nuts Included 2 Holes 

Figure 1133148 Offset Pipe Clamp 

(20) 21/2" (63.5) 3/8"·16 X 1112" (185.7) 7h6" 

(25) 25/8" (66.7) 3/a"-16 X 1112" 79h6" (192.1) 7h6" 

(32) 213h6" (71.4) 3/8"•16 X 11/2" 7113" (ZOO.OJ 7h6" 

(40) 215h6" (74.6) 3/s"-16 X 11/2" 31/4" (209.5) 7h6" 

(50) 3 3/16" {81.0) 3/s"-16 X 13/4" 911s• (231.8) 7h6" 

831¢2112 2112" (65) 37/16" (873) 3/8"·16 X 13/4" 10112" (266.7) 7'16" 

133!,Wtt, ,311 (80) 33/4" {95.2} 3/8"·16 X 13/4" 111/8" (282.6) 7/16" 

4" (100) 41/4" (107.9) 1/i"-13 X 2" 121/i" (317.5) 9'16" 

s· (125) 43/4" (120.6) 112"-13 x21/4" 133/4" (349.2) 9h6" 

6" (150) 55116" (134.9) 1/i"-13 X 21/4" 161h" (419.1) 9'16" 

8' (200) 65/16 8 (1603) 1/2"-13 x21/2" 185/8" (473.1) 9h6" 

10" (250) 73/4" (196.8) 3/4"·10 X 3" 23" (584.2) 13/16" 

12" (300) 33140 (222.2) 3/4"·10 X 3" 25" (635.0) 13/16" 

~. 

Bolts and Nuts Included 'C' 

Figure B3149 Marine Han~ 

1· (25) 12" (304.8) 411/16" 

(32) 12" (304.8) 3/s"-16 X 11/2" 5" 

(40} 12" {304.8} 3/8"c16 X 11/2" 5 1/4" 

2" (50) 12" (304.8) 1t.z"-13 X 13/4" 6" 

(65} 12" (304.8) 1/2°·13 X2" 7 1/4" 

3" (80) 12" (304.8) 1t.z"-13 x2" 71Js" 

4" (100) 12" (304.8) 1/2"-13 x2" 9 1/4" 

5" (125) 12" (304.8) 1/2"-13 x2" 101h" 

B3149~ 6" (150) 12" (304.8) 5/s"-11 X 21/2" 121/;z" 

B3149-3 8" (200) 12" (304.8) 518"-11 x21h" 145/a" 

Material: Steel (Stainless steel available) 

Standard Finish: Plain or Electro-Plated 

Service: Designed for supporting vertical or 
horizontal pipe runs at a fixed distance from a 
wall or structure. 

Ordering: Specify part number and finish. 

Note: Ductile and cast iron sizes are available. 

(11.1) 7 Ga. X 11/4" (4.6x31.7) 190 (.84) 112 (50.8) 

(11.1) 7 Ga. X 11/4" (4.6 X 31.7) 190 (.84) 123 (55.8) 

(11.1) 7 Ga. X 11/4" (4.6 x31.7) 190 (.84) 133 (60,3) 

(11.1) 7 Ga. x 11/4" (4.6 X 31.7) 190 (.84) 140 (63.5) 

(11.1) 1/4" X 11/4" (6.3x31.7) 420 0.87) 195 (88.4) 

(11.1) 1/4" X 11/4" (6.3 X 31.7) 420 (1.87) 226 (102.5) 

(11.1) 1/4" X 11/4" (6.3 X 31.7) 420 (1.87) 244 (110.7) 
------·----· 

(14.3) 1/4" X 11/2" (6.3 X 38.1) 610 (2.71) 358 (162.4) 

(14.3) 1/4" X 11/2" (6.3x38.1} 610 (2.11) 415 (188.2) 

(14.3) 3/8" X 11h" (9.5 X 38.1) 870 (3.87) 685 (310.7) 

(14.3) 3/s"x11h" (9.5 x38.1} 870 (3.87) 815 (369.7) 

(20.6) l/s"x3" (9.5 X 76.2) 870 (3.87) 2142 (971.6) 

{20.6) 3/8" X 3" (9.5 x76.2} 870 {3.87) 2337 (1060.0) 

Material: Steel (Stainless steel available) 

Standard Finish: Plain or Electro-Plated 

Service: Designed for suspending or supporting 
pipe runs where exact distance from structure to 
pipe cannot be determined until installation. 
Field modify legs to suit conditions. 

Ordering: Specify part number and finish. 

(119.1) 7 Ga. x1¼• (4.6x31.7) 230 (104.3) 

(127.0) 7 Ga. X 1 1/4" (4.6 X 31.7) 239 (108.4) 

(133.3) 7 Ga. X 1 1/4" (4.6 x31.7) 244 (110.7) 

(152.4) 7 Ga. x 1 1h" (4.6 x38.1) 319 (144.7) 
---~--- -~------- ~--~ 

(184.1) 1/4" X 11/2" (6.3 x38.1) 434 (196.8) 

(200.0) 1/4" x 11h" (6.3 x38.1) 454 (205.9) 

(234.9) 1/4" X 11/2" (6.3 x38.1) 493 (223.6) 

(266.7) 1/4" X 1 1h" (6.3 X 38.1) 530 (240.4) 

(317.5) 3/s" x2" (9.5 x50.8) 1142 (518.0) 

(371.5) 3/s" X 2" (9.5 X 50.8) 1273 (577.4) 

All dimensions in charts and on drawings are in inches. Dimensions shown in --parentheses are in millimeters unless otherwise specified. COOPER 8-Line 



• Stainless steel self tapping fasteners are designed 
for attaching metal to metal and metal to wood. 

• Stainless tappers are used in high corrosive environments 
or where corrosions free performance is required to meet 
the design life of the project 

-
---'----'""' _A..!...p.Lpl:--ic_a-:t-:io-::-11-:-:----:--:-----_-_-_-_-_-=~-= ______ -__:;-----~=======----

#14 Type A 304 Stainless ' f ( 3/8' AF 304 Stainless Hex Head J 
Metal to metal Thread Major Dia: .254- .248 

Thread Minor Dia: .185- .178 
Attachment thickness: _044- .075 Strength (lbs ult.}: 
Metal thickness Drill bit size Tensile: 3370 
.021 - . 026 1/8 (.125) Torsional: 125 in-lbs 
.027 - . 050 3/16 (.187) Shear: 1520 
.051 - . 075 #8 (.199) Pull-out (tbs ult.) 
The hole size determines installation 14 ga (.o75): 1232 

16 ga (.0601: lllO 
performance and pullout strength. Pull-over (lbs ult): 

Thickness is based on normal, 22 ga {.030): 1237 
single thickness purlin/girt or 24 ga (.024): 790 
multiple material thickness 26 ga {.018): 647 
combined for total: 
Min projection: 3/8" of threads 
below substrate 

Type AB and B 304 
Stainless 
Metal to metal f 

3/8" AF304 Stainless Hex Head 
Thread Major Dia: .246- .240 
Thread Minor Dia: .192-.185 
Strength (lbs ult.}: 

Attachment thickness: .044- .500 
Metal thickness 
AB .021 - .026 
AB .027 - .050 
AB .051 - .075 
AB .075 - .104 
B .065- .085 
B .085-.115 
B .115-.375 
B .375- .500 

Drill bit size 
1/8 (.125) 
5/32 (.156) 
#8 (.199) 
#7 (.201) 
#8 (.199) 
#7 (.201) 
#1 (.228) 
15/64 (.231) 

Thickness is based on normal, 
single thickness purlin/girt or 
multiple material thickness 
combined for total. 
Min projection: 3/8" of threads 
below substrate 

#17 Type AB 304 Stainless 
Strip out repair Type A or AB 
Metal to metal 
Min projection: 3/8" of threads 
below substrate 

Notes 

' 

Tensile: 3800 
Torsional: 142 in-lbs 
Shear: 2350 
Pull-out (lbs ult.}: 
12 ga (.105): 2310 
14 ga (.0751: 1394 
16 ga (.060): 1250 
Pull-over (lbs ult.): 
22 ga (.0301: 1237 
24 ga (.0241: 790 
26 ga (.0181: 647 

3/8' 304 Stainless AF Hex Head 
Thread Major Dia: .295 - .285 
Thread Minor Dia: .220- .214 

Dimensions are nominal inches unless noted. Pull-out values (pounds ultimate} are based on 50,000 psi hot rolled steel sheet material. Ultimate values listed are the result 
of laboratoiy testing. The specific job conditions should be conSidered and appropriate safety factors applied when specifying the proper fasteners. 

Continued on following page 
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Selection 
Part No. Part No. Part No. 

Length #14 A Bond Seal 1/4 AB & #17 AB Bond Seal 1/4 B Bond Seal 
3/4" E0500-HP E1240-HP E0860-HP 

--( 1" E0600-HP ) E1300-HP E0880-HP 

1-1/4" E0640-HP E1310-HP 

1-1/2" E0660-HP E1320-HP E1000-HP 
Z' E0700-HP E1060-HP 
2-1/2" E0720-HP E1080-HP 
3" E0740-HP E1100-HP 

3-1/2" E0760-HP E1120-HP 
4" E0780-HP E1140-HP 

5" E0820-HP E1180-HP 

6" E0840-HP E1200-HP 

7" E0850-HP E1210-HP 
8" E0855-HP E1215-HP 

#17 X 3/4" E1960-KP 
#17x 1" E1980-KP 

#17 X 1-1/2" E2000-KP 

Installation 
Tools: 0-600 rpm screwdriver equipped with depth sensing nosepiece. 

Options 
Painted 

[J] 

SFS intec, Jnc. l Weather Gard" Product Group I 1-800-234-4533 ©2004 SFS in tee, Inc. 



A Division of Protech Products, Inc. 

Pipe Boot Express 

511 Central Park Drive, Sanford, Florida 32771-6653 
407.328.5300    800.334.9815    407.328.5250 (fax) 

Flasher's® Size 1 2 3 4 5 6 7 8 9 

Outside Pipe Diameter 
(inch) 

1/4" to 2" 1 3/4" to 3 
1/4" 1/4" to 5" 3" to 6 1/4" 4 1/4" to 7 

1/2" 5" to 9" 6" to 11" 7" to 13" 10" to 19" 

Base O.D. Diameter 4 3/4" 6 1/4" 7 3/4" 9 1/4 10 3/4" 12 1/4" 14 1/4" 16 1/2" 25 1/2" 

Top Diameter Closed 1 3/8" Closed 2 1/4" 3 1/2" 4" 4 1/2" 5 1/2" 7 3/4" 

Carton Quantity 10 10 10 5 5 5 5 5 2 

SIZE CHART 

Test Type EPDM Silicone 

Advance ozone resistance test @500 pphm 70 Hours 70 Hours 

High Temperature: 
Intermittent- 
Continuous- 

 
+275 degrees F 
+212 degrees F 

 
+500 degrees F 
+437 degrees F 

Low Temperature: 
Resistance tested to- 

Tensile Strenth- 

 
-65 degrees F 

1,450 psi 

 
-100 degrees F 

700 psi 

MATERIAL SPECIFICATIONS 

Installation 
Procedure 

1. Cut to pipe 
diameter marked on 
Flashers® (this is 

approximately 20% 
smaller than the 
diameter of the 

pipe). 

2.  Slide the Flashers® 
down the pipe, using 
water to lubricate if 

necessary. 

3.  Form & bend the 
aluminum base of the 
Flashers® to fit the 
surface of the roof. 

4.  Seal the Flashers® 
by applying urethane/

silicone sealant 
between the flasher & 
the roof.  Use a large 
slot screwdriver to 

press the base down 
tightly 

5. Fasten the 
Flashers® with 

weather-resistant 
fasteners to complete 

the seal. 

Technical Data 
Flasher® Pipe Flashing 




