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Acronyms and Abbreviations

acfm
bls

CCI
CTO

DOT

EPA

OF
FAC

H,0
Hg

1D
J.A. Jones
MW

NAS
NAVFAC

O&M
PPE
psi
pPVC

scfm

SVE

actual cubic feet per minute
below land surface

CH2M HILL Constructors, Inc.
Contract Task Order

Department of Transportation

U.S. Environmental Protection Agency

degrees Fahrenheit
Florida Administrative Code

water
mercury

inside diameter
J.A. Jones Environmental Services
Monitoring Well

Naval Air Station
Naval Facilities Engineering Command

Operation and Maintenance
personal protective equipment
pounds per square inch
polyvinyl chloride

standard cubic feet per minute

soil vapor extraction
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1.0 Introduction

CH2M HILL Constructors, Inc. (CCI) with J.A. Jones Environmental Services (J.A. Jones) has
been contracted by the Department of the Navy, Southern Division Naval Facilities
Engineering Command (NAVFAC), to provide operation and maintenance (O&M) services
at 103d Street and A Avenue, former Naval Air Station (NAS) Cecil Field, Jacksonville,
Florida, under Response Action Contract No. N62467-98-D-0995, Contract Task Order
(CTO) No. 0029.

1.1 Objective

The objective of the remedial action at 103rd Street and A Avenue is to reduce the
concentrations of petroleum-related contaminants in the groundwater and unsaturated soils
to target levels specified by Florida Administrative Code (FAC) 62-777. Air sparging/soil
vapor extraction (AS/SVE) is the technology being utilized to achieve this objective.

1.2 Site History

The 103rd Street and A Avenue Jet Fuel Transfer Pipeline site is located approximately
Ya-mile east of the A Avenue gate to NAS Cecil Field. The 8-inch diameter, steel jet fuel
transfer pipeline was completed in 1952 to transfer jet fuel from NAS Jacksonville to

NAS Cecil Field. A small leak (1/8-inch diameter) was discovered in July 1997 in the
pipeline located beneath the eastbound lane of 103rd Street. In July 1997, Bechtel
Environmental, Inc. removed approximately 900 cubic yards of petroleum-contaminated
soil resulting from the leak. The pipeline is currently de-fueled and inactive. The AS/SVE
was constructed by CCI/J.A. Jones from March 2000 to May 2000 and start-up was
performed on May 25, 2000. The system was operated and maintained by CCI/J.A. Jones
under Response Action Contract No. N62467-98-D-0995, CTO No. 0029 for the first year of
operation, and is currently being operated and maintained by CCI/J.A. Jones under
Response Action Contract No. N62467-98-D-0995, CTO No. 0062.
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2.0 General Process Description

The AS/SVE technology utilizes the injection of compressed air into the groundwater to
volatilize and promote biodegradation of dissolved organic compounds. The system was
installed at the 1034 and A Street site to recover the undissolved portion of the injected air.

A site map showing the locations of the AS/ wells and the remediation system is provided
on Figure 1 in Appendix A. The Piping and Instrumentation Diagrams, included on
Figures 2 and 3 in Appendix A, illustrate the configuration of the integrated systems.

2.1 Air Sparge System

The air sparge system consists of 20 injection wells, a rotary screw-type compressor, a
receiver tank, an oil coalescing filter, a solenoid valve, a pressure regulator, a particulate
filter, and associated piping and instrumentation. The air sparge system is designed for each
AS well to operate at an airflow rate of 10 to 12 actual cubic feet per minute (acfm) and at a
wellhead pressure of 9 pounds per square inch (psi). Based upon actual measurements
recorded during air sparge system operation, normal operating parameters include:

Wellhead flowrate = not measured

Wellhead pressure = 10 psi

Combined flowrate = not measured

Combined pressure =17 psi

Autodrain - discharge for 5 seconds every 10 minutes

2.2 Soil Vapor Extraction System

The SVE consists of 21 vapor extraction wells, a positive displacement vacuum blower, a
moisture separator equipped with a centrifugal transfer pump and storage tank, and
associated piping and instrumentation. The SVE was initially equipped with two
1,000-pound granular activated carbon units (installed in series), which were removed after
the first 30 days of operation based upon the concentrations of the pre-treatment air stream.
The SVE is designed for each vapor extraction well to operate at an airflow rate of 17 acfm
and at a vacuum pressure of 54 inches of water (in H20). Based upon actual measurements
recorded during SVE operation, normal operating parameters include:

e Wellhead flowrate = 34 acfm

e Wellhead vacuum pressure = 29 in H20

e Combined discharge flowrate from blower = 700 acfm
e Pre-moisture separator vacuum = 40 in H20

e Blower discharge temperature = 180 degrees Fahrenheit
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e Blower Voltage - Leg 1 to Leg 2 = 240 volts; Leg 2 to Leg 3 = 240 volts;
Leg 1 to Leg 3 = 240 volts

e Blower Amps @ 0” Mercury Vacuum - Leg 1 = 14.5 amps; Legs 2 = 14.5 amps;
Leg 3 =14.5 amps

e Pump Amps (running dry Hand) - Leg 1 = 3.5 amps; Leg 3 = 3.5 amps

ATL\WP\NAVY RAC\NAS CECIL FIELD\103%° ST O&M\O&M.DOC
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3.0 Air Sparge/Vapor Extraction Well
Description

The remediation system currently utilizes 20 air sparge injection wells that are screened
from 22 to 25 feet below land surface (bls), and 21 vapor extraction wells that are screened
from 5 to 7 feet bls. Each air sparge/vapor extraction well is constructed of 2-inch inside
diameter (ID) Schedule 80 polyvinyl chloride (PVC) flush threaded pipe connected to
0.020-inch slot width Schedule 80 PVC well screens.

3.1 Air Sparge Wells

The boreholes for the air sparge wells were drilled to 25 feet bls using hollow stem augers.
The annular space between the borehole and the well screen was filled with 20/30 silica
sand pack to 2 feet above the top of the screen. The top of the filter pack was then sealed
with 2 feet of bentonite, and the remainder of the borehole was filled with portland
cement/bentonite powder grout.

The air sparge well vaults include a 2-inch Schedule 80 PVC air injection feeder pipe, a
Yo-inch Schedule 80 PVC union to allow for the dismantling of the well head assembly, a
Dwyer RMC-122-BV rotometer, a pressure gauge, and quick connect air hoses and fittings.
The meter valve on the rotometer can be used to regulate the flowrate and close off the well
completely, if required. Flowrate and pressure measurements at the wellhead can be
measured directly from the rotometer and pressure gauge, respectively. A 2-inch threaded
cap on the top of the well allows access to each air sparge well for sampling or water level
measurements, if required. The air sparge wellhead construction details are shown on
Figure 4 in Appendix A. Vendor equipment specifications for the vault appurtenances are
provided in Appendix B.

3.2 Vapor Extraction Wells

The boreholes for the vapor extraction wells were drilled to 7 feet bls using hollow stem
augers. The annular space between the borehole and the well screen was filled with 20/30
silica sand pack, to 6 inches above the top of the screen. The remainder of the borehole was
filled with portland cement/bentonite powder grout.

The vapor extraction well vaults include a 2-inch Schedule 80 PVC extraction feeder pipe, a
2-inch ball valve, a Dwyer DS-300 2-inch pitot tube for flow rate indication, and a vacuum
gauge. The valve can be used to regulate the flowrate and close off the well completely, if
required. Flowrate and vacuum measurements at the wellhead can be measured directly
from the portable 0 to 1 scale Magnehelic gauge provided. A 2-inch expansion cap on the
top of the well allows access to each vapor extraction well for sampling or water level
measurements, if required. Vapor extraction wellhead construction details are shown on
Figure 5 in Appendix A. Vendor equipment specifications for the vault appurtenances are
provided in Appendix C.
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4.0 Piping and Manifold System Description

4.1 Air Sparge System

The piping and manifold system between the air compressor and the air sparge wellheads is
constructed of 2 inch ID Schedule 80 PVC piping (below ground), and a combination of
1'%-inch galvanized piping and 1-inch rubber air hose (above ground). Three piping systems
were constructed to inject air into separate zones. Zone 1 includes air sparge wells 1 through
5; Zone 2 includes air sparge wells 6 through 10; Zone 3 includes air sparge wells 11 through
15; and Zone 4 includes air sparge wells 16 through 20.

The main piping manifold in the remediation system compound is equipped with a 1-inch
solenoid valve (to interface with the SVE system), a 1%2-inch brass ball valve, a particulate
filter, an oil removal filter, a 0-160 psi pressure gauge, and a Y2-inch regulator. Details
concerning piping and instrumentation for the air sparge system are provided on Figure 2 in
Appendix A.

4.2 Soil Vapor Extraction System

The piping and manifold system between the vapor extraction blower and the vapor
extraction wellheads is constructed of 4-inch ID Schedule 80 PVC piping (above and below
ground), and 3-inch Schedule 80 PVC piping (above ground).

The main piping manifold in the remediation system compound is equipped with a low
vacuum switch (to interface with the SVE system), a 3-inch brass ball valve to bleed in
ambient air, an inline particulate filter, a moisture separator equipped with an automatic
transfer pump, a 0 to 30 in mercury (Hg) vacuum gauge (post-moisture separator), a 4-inch
pitot tube for measuring flow and a Y4-inch sample port. Details concerning piping and
instrumentation for the SVE are provided on Figure 3 in Appendix A.
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5.0 Remediation System Description

5.1 Air Sparge System

The air sparge unit consists of the following components:

1.
2.

N S ok W

One 50 horsepower, 230-volt, 3-phase, Curtis RS-50-D rotary screw air compressor

One 240-gallon vertical air receiver tank with integral pressure relief valve, auto drain,
and pressure gauge

One 1'% -inch solenoid valve on the air compressor discharge
One Kaiser KFS-250 particulate filter

One Kaiser KOR-250 oil coalescing filter

One 1 %2-inch Speedaire pressure regulator with pressure gauge

Four Dwyer Model VFC-123 rotometer air flowmeters with 10 to 100 standard cubic feet
per minute (scfm) ranges

Appendix B contains vendor specification sheets, operation and maintenance information,
cut sheets, and performances for the air sparge system components.

5.2 Soil Vapor Extraction System

The SVE unit consists of the following components:

1.

«»

o % N o O
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One 15 horsepower, 230-volt, 3-phase, explosion-proof Roots URAI-47 positive
displacement belt-driven blower

One 60-gallon vertical moisture separator tank

One 1 horsepower, 230-volt, 3-phase Gondas centrifugal pump for pumping water from
the moisture separator

One 4-inch inlet/ outlet Stoddard inlet filter

One 3-inch inlet/outlet Stoddard discharge silencer

One 2-inch Knuckle inlet vacuum relief valve

One 3-inch brass ball valve with 3-inch inlet Stoddard silencer/filter for bleed air
One 550-gallon poly tank

One Dwyer Model F7-MLK high-high, high and low level switch in the moisture
separator site tube to activate and deactivate, respectively, the discharge pump. The
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10.

11.

12.

13.

14.

15.

16.

high-high failsafe switch in the moisture separator deactivates the blower in case of high
water in the moisture separator

One Dwyer Model F6 high-high failsafe switch in the 500-gallon storage tank to
deactivates the blower in case of high water in the storage tank

One Dwyer Model 1950-5 low vacuum switch to close the solenoid valve on the air
compressor should the blower fail and a loss of vacuum occur

One Dwyer Model 1950-15 high-pressure switch to close the solenoid valve on the air
compressor should a high pressure condition occur on the blower discharge

One Mercoid Model 437SS high temperature switch to deactivate the blower in case of
high temperature in the blower discharge

US Gauge 0-30-inches of Hg vacuum gauge on the moisture separator for inlet vacuum
readings

One Dwyer DS-300-4-inch pitot tube on the well inlet header for direct airflow
measurements

One Ys-inch Labcock sample port on the main 4-inch inlet header for air sampling

Appendix C contains vendor specification sheets, operation and maintenance information,
cut sheets, and performances for the SVE system components.
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6.0 Master Control Panel Description

The master control panel consists of a NEMA 4 rated enclosure, hinged front access door,
locking hasps, an aluminum backplate, motor starters with thermal overloads for the blower
and pump, main disconnect switch, manual reset button, red failsafe indicator light, green
normal operation indicator lights, and a run-time hourmeter. The entire control system is
based on relay-controlled logic for the wiring diagram of the panel.

The control panel logic and design are summarized below:

e SVE Control Panel and Controls

e NEMA 4 panel box

e Main Disconnect On/Off switch

e HOA Switch for blower

e HOA Switch for Transfer Pump

e Motor Starters-Contractor, Thermal Overload w/adjustable amp setting
e Green Normal Running Lights for blower and pump

e Red Light - High-High Moisture Separator Level (Interlock requiring manual reset)
e Red Light - High Water Storage Tank (Interlock requiring manual reset)
e Red Light - High Temperature (Interlock requiring manual reset)

e Red Light - Low Vacuum (Interlock requiring manual reset) (Pressure switch to
interlock with air sparge system solenoid valve. A tube connected from the vacuum side
of the SVE blower to the low pressure port on the Dwyer pressure switch. Should the
Dwyer pressure switch sense a loss of vacuum at the SVE system, a solenoid valve shall
close and prohibit air flow to the sparge wells from the compressor.)

e Red Light - High Pressure (Interlock requiring manual reset) (Pressure switch to
interlock with air sparge system solenoid valve. A tube connected from the pressure side
of the SVE blower to the high pressure port on the Dwyer pressure SVE system
discharge, a solenoid valve shall close and prohibit air flow to the sparge wells from the
compressor.)

e Relay logic, 120 Volt switching

With HOA switches to Hand, the blower and/or discharge pump will run and over-ride all
controls. Switches are NOT spring loaded. With HOA switches to Automatic, blower and
pump will run according to controls. Switches are NOT spring loaded. Four interlocking
shutdowns requiring manual restarts are included:
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e High temperature - A manually set point on a temperature switch with the sensor
located in-line on the SVE blower discharge will deactivate the SVE blower system,
illuminate the red High Temperature light, and require a manual reset to restart.

e High Moisture Separator - When the water reaches the high-high level switch in the
moisture separator, the SVE blower will deactivate, the red High moisture Separator
Tank light will illuminate, and a manual reset will be required to restart the SVE system.

e High Storage Tank - When the water reaches the high level switch in the poly gallon
storage tank the SVE blower will deactivate, the red High Storage Tank light will
illuminate, and a manual reset will be required to restart the SVE system.

e High Pressure - When the discharge pressure exceeds 15 psi, the SVE blower will
deactivate, the red High Pressure light will illuminate, and a manual reset will be
required to restart the SVE system.

Note that any one of the four failsafe conditions listed above will also trigger a Low Vacuum
condition that in turn, closes the air sparge solenoid valve.

One automatic shutdown and restart is included. A high level in the moisture separator will
activate the discharge pump and illuminate the green pump running lamp on the front of
the panel. Likewise, a low level in the moisture separator will deactivate the discharge
pump and turn off the green Pump running lamp on the front of the panel.

The air compressor has its own starter box and controls. The sparge system is interlocked to
the SVE system via the low vacuum switch and solenoid valve. Should the SVE blower fail
or deactivate for any reason, a pressure switch shall close a solenoid valve from the
compressor tank to the sparge wells. The solenoid shall open when the condition is
corrected.

Appendix D contains the wiring and panel diagrams for the master control panel.
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7.0 Start-Up/Shut-Down Procedure

The following steps should be followed when starting the system.

o 0 N o g ol »W N

=R
)

—_
N

13.

Verity proper oil and grease in SVE blower per manufacture recommendations.
Turn on the main disconnect switch adjacent to the electrical meter.

Turn on the breakers in the main breaker box.

Turn the control panel disconnect switch to on.

Open the SVE bleed valve 100 percent.

Verity that the moisture separator drain valve is closed.

Verify that that all SVE wells planned to operate are open 100-percent.

Verity that all SVE well caps are sealed closed.

Switch the pump switch to AUTO. Pump should not start.

. Switch the blower switch to AUTO. Blower should start.

. Check amp draw on blower. Unloaded amp readings across all three legs should be 15

amps or less.

. Close the bleed air valve slowly to the desired extraction vacuum on the moisture

separator gauge.

Verify vacuum and flow at all desired extraction wells.

7.1 Air Sparge System

1.

2
3
4
5.
6
7
8

Verify correct oil level start-up in compressor separator

Turn main compressor breaker to ON.

Drain any residual air in the compressor separator to 0 psi using the relief valve.
Switch to UNLOAD.

Switch to CONST.

Close the moisture separator valve.

Close the 1%2 -inch brass ball valve on the receiver tank discharge.

Open the 12 -inch brass ball valve just past the moisture separator prior to the receiver
tank.

Close the main regulator valve.
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10.

11.

12.

13.
14.
15.

16.

Turn the air compressor on according to the procedures in the Curtis manual. Press the
stop button to reset the high temperature red light. Press the start button. Verify
rotation. DO NOT OPERATE IN WRONG ROTATION.

Let run 5 to 15 minutes in the UNLOAD position. Separator pressure should reach
approximately 40 psi; temperature should reach approximately 165°F.

Switch to LOAD. Tank pressure should climb to 100 psi and then go into idle. Check for
air leaks with soapy water.

Slowly open 1%2-inch ball valve on receiver tank discharge.
Slowly increase injection pressure to design value on 1 %2-inch regulator.

Start opening the control valves at each sparge well to the desired injection flowrate and
pressure.

Check amps draws on all operating motors to ensure that they match motor
requirements.

7.2 Air Sparge System Shut-down

The following steps should be followed when shutting the system down:

AL N

Close the 1%2-inch ball valve on the air compressor discharge.

Open the SVE bleed air valve.

Turn all switches to the “Off” position on the main control panel.
Turn the control panel disconnect switch to “Off”.

Turn off the breakers in the main breaker box.

Turn off the main disconnect switch adjacent to the electrical meter.

ATL\WP\NAVY RAC\NAS CECIL FIELD\103%° ST O&M\O&M.DOC 72



8.0 Testing Procedures

The system operates automatically and is controlled by seven different control mechanisms:

High-high moisture separator level switch (failsafe)

High-high storage tank level switch (failsafe)

High SVE discharge temperature (failsafe)

High SVE discharge pressure (failsafe)

Low vacuum switch (failsafe to integrate SVE system with air sparge system)
High moisture separator level switch (normal control)

Low moisture separator level switch (normal control)

The high-high moisture separator switch can be tested by filling the tank with water to the
switch level, removing the switch and manually putting the switch in the high position, or
jumping the terminals 6 and 13 on the control terminal board inside the panel. The blower
should deactivate and the red “High Level” light should illuminate. The system will require
a manual reset to restart.

The high-high storage tank level switch can be tested by filling the poly tank with water to
the switch position, manually triggering the switch to the high position, or jumping
terminals 7 and 14 on the control panel terminal board inside the panel. The blower should
deactivate and the red “High Storage Tank Level” light should illuminate. The system will
require a manual to reset to restart.

The high temperature switch can be tested by manually setting the set point to the actual
temperature, or jumping terminals 4 and 11 on the control panel terminal board inside the
panel. The blower should deactivate and the red “High Temperature” light should
illuminate. The system will require a manual reset to restart.

Dead heading the blower discharge or jumping terminals 5 and 12 on the control panel
terminal board inside the panel can test the high-pressure switch. The blower should
deactivate and the red “High Pressure” light should illuminate. The system will require a
manual reset to restart.

The low vacuum switch can be tested, by temporarily disconnecting, and removing the
Ys-inch tubing, either at the switch or at the blower intake or jumping the terminals 3 and 10
on the control terminal board inside the panel. The solenoid valve on the compressor should
close and the red “Low Vacuum” light should illuminate. The system will require a manual
reset to restart.

The high and low level switches can be tested, by manually removing the two-float rod from
the site tube, and manually moving the switches. Move the low switch to the up position
and hold. Next, move the high switch to the up position. The discharge pump should
activate. Move the high switch to the down position. The pump should continue to run.
Finally, move the low switch to the low position. The pump should deactivate. This
procedure simulates a normal cycle of the tank filling up and being pumped out. This can
also be tested, by jumping terminals 1 and 8 (to close the high switch) and 2 and 9 (to close
the low switch).
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9.0 Trouble-shooting

9.1 Red Indicator Lights

The front of the control panel has five red indicator lights, which are explained below.

9.1.1 Low Vacuum

The following can cause low vacuum conditions:

1. Clogged inlet filter - Manually inspect the condition of the filter element. Replace
element as needed.

2. Blockage in inlet line to blower - If the filter is clean and/or new, inspect piping for a
blockage.

3. Faulty vacuum switch - Trouble-shoot the vacuum switch as described in the above
section. Contact Dwyer instruments for a new switch if switch fails.

4. Blower failure - Verify that the blower if operating correctly. Be sure that the blower
rotation is correct.

9.1.2 High-High Separator Level

A high-high level separator level can be caused by accumulated water in the separator. The
separator has a manual drain valve on the bottom of the tank. The water can be drained on
the ground (if clean) or into drums for offsite disposal (if contaminated). It is the
responsibility of the user to verify the contents of the water.

The following can cause high-high separator levels:

1. Faulty switch - Trouble-shoot the switch as described in the above section. Contact
Dwyer instruments for a new switch if switch fails.

2. Discharge pump failure - Verify that the pump is functioning properly. Check the pump
rotation. Verify that the pump activates when the high switch is triggered and
deactivates when the low switch is released.

9.1.3 High-High Storage Tank Level

A high-high tank level is not a fault condition (i.e., is not caused by a system malfunction).
The system is designed to pump water from the moisture separator to the 500-gallon storage
tank. A high-high level switch in the tank will deactivate the blower, which in turn, will
cause a low vacuum condition, which in turn, closes the sparge solenoid. To correct the
condition, the 500-gallon tank must be emptied by a vacuum truck or tanker service.
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9.1.4 High-Pressure

The following can cause a high-pressure condition:

1. Clogged discharge hoses - Disconnect the hoses from the blower discharge to the carbon
cells.

2. Faulty switch - Trouble-shoot the switch as described in the previous section.

9.1.5 Blower High Temperature

A high temperature switch is located on the blower discharge. The switch has a manual set
point. If the temperature of the blower exhaust reaches the set point, the blower will
deactivate and the high temperature red lamp will illuminate.

High temperatures can be caused by the following;:

1. High Vacuum - A direct relationship exists between blower inlet vacuum and
temperature. At higher inlet vacuums, the blower is working harder and producing
more frictional heat. High vacuums can be caused by blockages in the influent SVE inlet
line such as closed valves at all the SVE wells, debris clogging the blower inlet, or a
clogged inlet filter.

2. High Pressure - A direct relationship exists between blower discharge pressure and
temperature. At higher discharge pressures, the blower is working harder and
producing more frictional heat. High pressures can be caused by blockages in the
discharge SVE line such as clogged carbon cells or debris in the discharge line.

3. Electrical Problems - The blower discharge may be heated by electrical heat caused by
voltage problems, loss of phase problems, or high amp problems. The heat buildup in
the motor can cause higher temperatures in the blower discharge. However, most likely,
the blower overload protection inside the control panel will trip before the high
temperature fault actuates.

4. Faulty switch - Verify that the switch is working properly by checking continuity across
the switch connections.

It is important to understand the above five fault conditions in order to trouble shoot a non-
operating system. A number of operational malfunctions, with recommended trouble
shooting practices are summarized below:

9.2 Blower Will Not Start

If the blower will not start in the Auto mode, attempt the following;:

1. Verify the correct voltage to the control panel. The voltage should be approximately
230 volts between any two of the three hot lines connected to the main disconnect switch
inside the panel. If no voltage, check the breaker box for a tripped breaker or loss of
power from the service.
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11.

12.

13.

Check that the phase is correct. The system should be three phase. Verify that voltage
230 volts across any combination of two of the three hot leads connected to the main
disconnect switch inside the panel.

Check the three hot leads from the motor starter to the blower motor. Tighten the
connector screws if required.

Press the reset button on the blower motor starter to reset, if the thermal overload is
tripped.

Attempt to start the blower in Hand operation. If the blower runs, it is most likely a
problem with the controls that govern automatic operation. Troubleshoot all failsafe
controls.

Verify that a higher separator fault condition is not activated. Check the level of water in
the separator site tube to verify that the level is below the high-high switch position.

Verify that a high storage tank fault condition is not activated. Check the level of water
in the 500-gallon storage tank to verify that the level is below the high-high switch level.

Verity that a low vacuum fault condition is reset. This can be accomplished by running
the blower in hand or pressing the reset button.

Verity that the wire protection fuses inside the panel are good. Each hot lead entering
each starter is fused protected with an individual fuse. Remove all three fuses above the
blower starter and verify continuity across both ends.

Verify that a short is not present. Check for continuity between each hot lead and the
ground. If continuity is present, a short may be present.

Verify that the blower motor is not frozen. Manually rotate the motor and blower to
insure that it spins freely.

Verify that the blower is not burned. Smell for signs of burned rubber or motor
windings. Verify continuity between any two of three leads of the motor.

Refer to Roots for additional troubleshooting and/ or repairs.

9.3 Pump Will Not Start

If the pump will not start in the Auto mode with the low and high level switches in the up
position (i.e., full moisture separator tank), attempt the following:

1.

Verify the correct voltage to the control panel. The voltage should be approximately

230 volts between any two of the three hot lines connected to the main disconnect switch
inside the panel. If no voltage, check the breaker box for a tripped breaker or loss of
power from the service.

Check that the phase is correct. The system should be three phase. Verify that voltage is
230 volts across any combination of two of the three hot leads connected to the main
disconnect switch inside the panel.

ATL\WP\NAVY RAC\NAS CECIL FIELD\103%° ST O&M\O&M.DOC 9-3



10.

11.

12.

13.

Check the three hot leads from the motor starter to the pump motor. Tighten the
connector screws if required.

Press the reset button on the pump motor starter to reset, if the thermal overload is
tripped.

Attempt to start the blower in Hand operation. If the pump runs, it is most likely a
problem with the controls that govern automatic operation. Trouble all four failsafe
controls.

Verify that a high separator fault condition is not activated. Check the level of water in
the separator site tube to verify that the level is below the high-high switch position.

Verify that a high storage tank fault condition is not activated. Check the level of water
in the 500-gallon storage tank to verify that the level is below the high-high switch
position.

Verify that a low vacuum fault condition is reset. This can be accomplished by running
the blower in hand or pressing the reset button.

Verity that the wire protection fuses inside the panel are good. Each hot lead entering
each starter is fused protected with an individual fuse. Remove all three fuses above the
pump starter is fused protected with an individual fuse. Remove all three fuses above
the pump starter and verify continuity across both ends.

Verify that a short is not present. Check for continuity between each hot lead and the
ground. If continuity is present, a short may be present.

Verify that the pump motor is not frozen. Manual rotate the motor to insure that it spins
freely.

Verify that the pump is not burned. Smell for signs of burned rubber or motor windings.
Verify continuity between any two of three leads of the motor.

Take the pump to a motor and pump shop for service.

9.4 Air Compressor Solenoid Valve Will Not Open

1.
2.
3.
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Press the reset button on the control panel.
Verify that the blower is running to prevent a low vacuum condition.

Verify that a failsafe condition is not present (i.e., high moisture separator, high storage
tank, high temperature) that deactivates that blower which in turns causes a low
vacuum condition.

Verify voltage to the solenoid valve is 120 volts.
Dismantle and clean the solenoid valve.

Test the solenoid valve by connecting the two leads directly to a 120-volt source.
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10.0 Safety

The following safety guidelines will be followed during O&M of the AS/SVE system:

Follow lockout/tagout procedures when working inside the control panel. Line voltage
is 230 volts, 3-phase that can cause serious injury and/or death. Control voltage is

120 volts, 1-phase that can cause serious injury and/or death. All wire connections
should be considered live until verified with a working volt meter. Troubleshooting and
repairing electrical components should be performed by a competent person or licensing
electrician. Check with the site healthy and safety specialist before working on electrical.

Avoid rapid depressurization of sparge lines. The air compressor produces pressures in
excess of 100 psi that can cause serious injury and/or death. Depressurize all lines before
dismantling any sparge line of component (i.e., valves, regulators, rotometers, etc.)

Avoid lifting injuries when opening well vaults. Vault lids should be opened by two
person crews.

Avoid traffic when working in vaults. Obtain proper Department of Transportation
(DOT) permits and set up proper traffic control measures prior to working in the right of
ways.

Avoid contact with vapors and/or liquids recovered from the remediation system.

Avoid contact with moving parts such as pulleys, belts, motors, pumps, and blowers.
Avoid loose clothing and hair with moving parts.

Wear proper personal protective equipment (PPE) including, but not limited to, safety
glasses, steel toe boots, hearing protection, and hard hats.

Obtain requisite hot work permit before any welding, torch cutting, or electrical work
involving sparks or arcing electric.

Refer to the site specific health and safety plan and/or contact the designated site safety
officer for more information. This manual does not constitute a site specific health and
safety plan.

Note: this system procedures high voltage, high amperage, and high pressure, all of
which can cause serious injury and/or death. Only competent persons should be allowed
to enter the equipment compound and/or well vaults.
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THIS MAP DOES NOT DETERMINE OR REFLECT OWNERSHIP OF LOCATIONS

CH2MHILL

LEGEND

AR SPARGING WELL ol

o
UNDERGROUND AIR SPARGING LINE

VAPOR EXTRACTION WELL o

36" X 367 CONCRETE WITH A 247 X 24 METAL COVER
38" X 36" CONCRETE WITH A 247 X 247 METAL COVER

UNDERCROUND VAPOR EXTRACTION LINE

FENCE

OVERHEAD UINE

G.A. = GUY ANCHOR

e —

— O ——

Figure 1
Air Sparging/SVE Groundwater Monitoring Well Location Map
103rd Street and A Avenue
Jet Fuel Transfer Pipeline

NAS Cecil Field
Jacksonville, Florida
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Figure 4
SPARGE Well Detail
103rd Street and A Avenue

Jet Fuel Transfer Pipeline
NAS Cecil Field
Jacksonville, Florida
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Appendix B

Vendor Data for Air Sparge System Equipment and
Instrumentation

Air Sparge Compressor: Curtis Toledo RS-50-D; Rotary Screw
Compressor

Solenoid Valve: ASCO 8210 Series

Air sparge Flowmeter: Dwyer VFC 123

Electronic Drain Valve:

Oil Removal Filter: Kaeser KOR 250

Particulate Filter: Kaeser KFS 250

Air sparge Wellhead Flowmeter: Dwyer RMC-122-BV
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ROTARY SCREW AIR COMPRESSORS

CURTIS RIS 150D Air Cooled Direct Drive Compressor

30-200 HP

CURTIS AIR ENDS

Every CURTIS rotary screw compressor air end
is manufactured to ISO 9001 certification using an
advanced rotor design to defiver a maximum volume
of air. This unique design used by CURTIS delivers
maximum efficiency to pressures of 175 PSI.

The R/S-D Series power curve is kept at the correct
RPM for peak efficiency by proper selection of the gear
ratio. The R/S-D Series rotary screw air compressor's
output per energy dollar compares favorably with any
other compressor manufacturer in the world.

RUGGED

The CURTIS R/S-D Series direct drive compressor is
rugged. Every component is designed for long operating
life and minimal service. For example, the R/S-D air/oil
cooler is oversized to dispose of the heat generated by
compressing large volumes of air.

All fittings, controls, valves and electrical compo-
nents have proven themselves under many years of
operation in much larger compressors.

The R/S-D Series drive motor and air end are
mounted on a separate sub-frame that is attached to
he main frame with vibration isolation dampers. This
nethod of installation maintains correct alignment of
the motor and gear drive, and promotes long bearing
life in both the motor and compressor.

CURTIS Rotary Screw Air Compressdfs"ﬁéilé been = -

successfully operating under severe conditions.-For
example, CURTIS is delivering air energy in the high
humidity of oil well drilling platforms in the Caribbean.
That heritage is what makes the R/S-D Series such a
workhorse, ’

SIMPLE

CURTIS engineers keep ease of maintenance in
mind throughout the design process. The R/S Series is
designed with the fewest joints possible that are sealed
to minimize the possibility of a leak. Components requir-
ing regular, periodic servicing are readily accessible.

The R/S-D Series compressor is simple to install,
easy to maintain, and engineered to give the user many
years of trouble-free service.

CLEAN AIR

The R/S-D Series was developed for the production
of a steady supply of high quality, contaminant free air.
Oil carry over is less than 3 parts per million and can be
reduced even further with a coalescing filter.

APPLICATION

The R/S-D Series is ideal for a wide variety of
applications such as auto and production line painting,
machine tool control, air tools, sand blasting, process
air and the operation of plant air systems.
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ROTARY SCREW AIR COMPRESSORS, 50—200 HP.

RS-0 FRONT VIEW

STANDARD EQUIPMENT

* Air End Manufactured to 1ISO 9001 Standards
* Dry Type Inlet Filter/Silencer
* Qil Filter
* Motor/Compressor Drive Coupling
* Drive Guard
: * Muiti-Stage Oil Separator Unit
* ODP Motor, 60 HZ, 1.15 SF Tri-Voitage (Dual Voitage
125-200 HP)
* Safety Vaive
* Pressure Gauge Liquid Filled
* Temperature Gauge

¢ 115 Voit Control Transformer
* Separate fFan Motor and Starter on Air Cooled ModeIs .
* Hour Meter
* High Temperature Shut Down Switch with L:ght
* Oil Level Sight Glass —
* Start-Stop Buttons
* Modulating Control
* Water Temperature Control Valve on Water CooIed Unris
* Minimum Pressure Vaive
* Factory Fill Lubricant
* Thermostatic Oil Valve
* Steel Base with isolated Motor/Compressor Base

* Side-By-Side Air/Oil Cooler * High Separator Pressure—~Switch
* Nema 1 Cont_rol Panel w/Starters * Load/Unload Switch i
SPECIFICATIONS
SR/SDMEA ChRIWTEN CEM/ESTSREERAIR OUT.
EMODELTHAIN A INF S IN SRt 8S U2 8S 1003125 S0 T75 B NPT
R/SS50-AD | 42 | 72 | 44 1955 50 {225 212 | 186 | 172 | 1w"
R/'SS0-D| 54 | 84 | 56 2375 50 | 240 | 219 | 195 | 165 1%
R/S60-D | 54 | 84 | 60 2570 60 | 280 | 275 | 236 | 205 1%
RS75-D | 54 | 84 | 60 3140 75 | 365 | 329 | 305 | 261 2"
R/S100D | 66 | 84 | 60 3400 100 | 465 | 458 | 363 | 308 2"
RS125D | 66 | 84 | 64 5320 125 | 600 | 570 | 516 | 440 2
RS150D | 66 | 84 | 64 5550 150 | 760 | 706 | 583 | 546 P
RS2000 | 70 | %0 | 64 5850 200 960 | 860 | 770 | — | 2w
Copyright © 1997 Curtis-Toledo, Inc. M?dm?fmwﬂﬂmm C or .;"m‘; pying. Form No. RSD197-2 {
Distributed by . =
The Symbol of Quality ¢
e & Expellencs Chnmn 1051

Curtis-Toledo + 1905 Kienlen Ave < St. Louis, Missouri 63133

Curtiscomp@aoi.com
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CURTIS - TOLEDO

Rotary Screw Compressor
Parts & Instruction Manual

Type R/S-D

WARNING: THIS MANUAL CONTAINS
VITAL INFORMATION FOR THE SAFE USE
AND EFFICIENT OPERATION OF THIS AIR
COMPRESSOR.

CAREFULLY READ THE OPERATOR'S
MANUAL BEFORE INSTALLING AND -
STARTING THE UNIT.

FAILURE TO ADHERE TO THESE
INSTRUCTIONS COULD RESULT IN
SERIOUS BODILY INJURY OR
PROPERTY DAMAGE.
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Before you install this air compressor you should take the
time to carefully read ail the instructions contained in this

manual.

Electricity and compressed air have the potential to cause
Severe personal injury or property damage.

Before installing, wiring, starting, operating or making any
adjustments, identify the components of the air compressor

using this manual as a guide.

The operator should use common sense and good working

practices while operating and maintaining this unit. Follow all
codes, pipe adequately, understand the startin
sequence. Check the safety devices following

contained in this manual,

Maintenance should be done by qualified personne|,
adequately equipped with proper tools. Follow the
maintenance schedules as outlined in the manual to insure

problem free operation after start up.

BEFORE PROCEEDI

g and stopping
the procedures

SAFETY AND WARNINGS

follows:

Safety instructions in this manual are bold-faced for
emphasis. The signal words DANGER, WARNING and .
CAUTION are used to indicate hazard seriousness levels as "

A WARNING

A\ CAUTION

wahmhmdn
wwﬂeﬁﬂmmmhjm
MMMMMK&'
waming Is ignored.
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death oc sub ly d: ¥ the
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SAFETY PRECAUTIONS

NG, READ CAREFULLY BEFORE INSTALLING THE

._.COMPRESSOR OR PEREORMING ANY MAINTENANCE

ARNING

COMPRESSED AIR AND
ELECTRICITY ARE DANGEROUS,

- BEFORE DOING ANY WORK ON

- THIS UNIT, BE SURE THE
ELECTRICAL SUPPLY HAS BEEN
CUT OFF, LOCKED & TAGGED AND
THE ENTIRE COMPRESSOR
SYSTEM HAS BEEN VENTED OF
ALL PRESSURE.

1. Do not use plastic pipe, rubber hose, or
lead-tin soldered joints in any of the
compressed air system.

2. Loose electrical connections can cause
damage to the machine and may cause
personal injury. Check and tighten
electrical connections prior to first time
start-up and after major maintenance.

3. Do not remove the covers, loosen or
remove any fittings, connections or devices
when this unit is in operation, Hot liquid and
air under pressure that are contained within
this unit can cause severe injury or death,

’ dangerousvoltageinthem&orslartefand
' “olbox. Allinstaltaions must be in
'daneewimreoognizedelecbiul
5. Before working on the electrical
syswm,bemtoremovevouzgefmmme‘
systembyuseofamanua"dismmect-

switch. Acirwitbreakeforfusesafety
switch must be provided in the electrical
supplylineladingto&\ecompressor.

Those responsible for instaliation of this
equipment must provide suitable grounds,
maintenance clearance and lighthing
arrestors for all electrical components as
stipulated in 0.S.H.A. 1910.308 through
1910.329.

5. Donotopemtemecompressoratl'ﬁgher
discharge pressure than those specified on
the Compressor Nameplate or motor
overload will occur. This condition will result
in motor compressor shutdown,

6. Use only safety solvent for cleaning the
campressor and auxiliary equipment.

7. Install a manual shut off valve (isolation
type) in the discharge line. A safety valve,
with sufficient capacity to relieve fulf
compressor capacity, must be installed
between the compressor and the isolation
valve. :

8. Whenever pressure is released through
the safety valve, it is due to excessive
pressure in the system. The cause for the
excessive pressure should be investigated
immediately.

9. Before doing any mechanical work on
the compressor:

A.). Shut the unit down,

8.) Electricauyisotatamecompmsorby £
use of the manual disconnect switch in the

power fine to the unit. Lockandtagthe -

swiutsothatitwthbeoperated.

C.) B_lowdownhoompfesorandisolahe
the unit from any other source of air,

10. There can be adverse effects i
compressor lubricants are aflowed to enter

* plant air systems.

Air fine Separators, properly selected and
instafled, will minimize any fiquid cafryover.

The use of plastic bowls on fine filters
without metal guards can be hazardous.
Theirsafetyunbeaffectedbyeimer
synthetic lubricants or the additives used in
mineral ofls. From a safety standpoint,
metal bowis should be used on any
pressurized system. Review of your plant
air line system is recommended.

11. When a receiver is installed, it is
recommended that occupational safety and
health standards as covered in the Federal
Register, Volume 36, number 105, part 11,
paragraph 1910.169 be adhered to in the
installation and maintenance of this receiver.

12. Before starting the compressor, its
maintenance instructions should be . Rl
thoroughly read and understood. - J

13. After maintenance functions are
completed, covers and guards must be
replaced. .




NOTE: OPERATING SAFETY WARNINGS ARE
INTERSPERSED THROUGHOUT THIS MANUAL ITis
THE RESPONSIBILITY OF THE OWNER LESSOR

\ND/ OR OPERATOR TO READ AND FOoLLOW
(HESE INSTRUCTIONS

UNIT MUST BE INSTALLED BY A LICENSED
ELECTRICIAN, IN COMPLIANCE WITH ALL
APPROPRIATE CODES

COMPRESSOR MUST BE GROUNDED, ACCORDING

TO CODE USING A MINIMUM SIZE #8 WIRE OR
LARGER

COMPRESSOR MUST BE INSTALLED IN AN AREA
THAT IS PROTECTED FROM THE WEATHER

INITIAL START-UP PROCEDURE FOR ROTARY
SCREW COMPRESSORS

Every Curtis Toledo Rotary Screw Compressor has been
operated and thoroughly tested at the factory prior to
shipment. Before putting the compressor into operation,
preparation for initial start-up should be as follows:

1. VISUAL INSPECTION CHECK -
Inspect the compressor for any visible damage which
may have occurred in shipment. If visible damage is
found at the time of delivery, be sure notation is made on
. the freight bill by the delivering carrier and request a
damage report. However, if the shipment is accepted
and later you find that the compressor unit has been
damaged, this is classified as “concealed damage". If
concealed damage is found, report it within fifteen (15)
1ys from date of delivery to the delivering carrier who
2n must prepare a damage report. itemized supporting
papers are essential for filing a freight claim. (See
Damaged Goods Policy).

2. LOCATION CHECK -

Locate compressor on leveled surface. No special
foundation is required. Allow at least three (3) feet
clearance on all sides of the compressor to facilitate
maintenance as well as free circulation of air. Unit
should be located in a clean, well lighted area that wil
not have an ambient air temperature exceeding 105° F

If located in an enclosed room Provisions must be made

for proper ventilation so that the temperature of the room
will not exceed 105° F

F.

OUTDOOR OPERATION
Unsheltered operations should be avoided. The unit

must be protected against elements such as rain, snow

and freezing temperatures. Failure to do so will void all
warranties.

Any unsheltered installation must have at least:
- NEMA 4 controls
- Weather resistant cabinet
- TEFC motors

- Freeze protection (if applicable)

COLD WEATHER OPERATION
The unit should be installed inside a shelter heated to
temperatures above freezing (32° F).

If installation must be in unheated area all control lines
and drain lines must be heated to avoid freezing. The oil
sump must be heated to maintain proper oil viscosity
during shut downs,

R/S 8000 (synthetic) o0il must be used.

Low temperature kits are available.

ELECTRIC CONNECTION CHECK -

- Make sure that power supply and wiring is performed by

a licensed electrician in accordance with the wiring
diagram, National Eléectric Code, State Code and any
other applicable codes. A wiring diagram is enclosed
with each compressor. A magnetic starter of the proper
size and type must be used.

4. GROUNDING CHECK -

The compressor should be grounded in accordance with
the National Electric Code and any other applicable
codes. ' '

5. ELECTRIC QUALITY CHECK -
Test the quality and consistency of the electric power

Sy ._Low voltage and/or voltage spikes can destroy’

the motor or other electrical components.

6. OIL LEVEL CHECK - :

The receiver s filled at the factory with the comrect
amount of compressor oil. Check oil level gauge. For
recommended lubrication, see Qil Specifications in the -
Recommended Maintenance Schedule. Oil level point is

at mark on sight gauge when unit is off, and sitting for 10
minutes.




7. WATER PIPING CONNECTIONS CHECK -
(Water Cooled Models Only) - Make sure that the supply
is connected and open. Piping supplied by the customer

should be at least equal to the connections provided with
‘*he compressor,

8. AIR INTAKE PIPING: %m
fequired for the Satisfactory operation of your
Compressor. Where alternate sources of intake air are
available, select the source supplying the cleanest air.
The standard air filter with which the compressor is
equipped is of sufficient size and design to meet ail
nommal operating conditions,

When an outside air intake source is used, a flexible
sleeve should be provided to connect the filter inlet to the
inlet piping. The machine should be located as close as
possible to the intake source because a restriction at the
inlet will resutt in a capacity loss for the machine. Do not
remove the filter except for maintenance. With an

outside air installation, the following principles must be
applied:

1) Keep the piping as short and direct as possible.

2.) Piping size must be at least as large as the inlet
opening.

3) MAKE ABSOLUTELY SURE THAT INLET PIPING
IS CLEANED AFTER FABRICATION.

4) Airinlet must be protected from the ingestion of rain
water.

kf\RNING: INLET AIR CONTAINING REACTIVE
_ASES WILL CAUSE FAILURE OF THE LUBRICANT
AND COMPRESSOR. INSURE AN AIR SUPPLY THAT

IS WELL CLEAR OF ANY REACTIVE GAS SOURCE.
‘.—\

9. COMPRESSOR ROTATION CHECK -

TURN POWER ON. CHECK FOR PROPER
ROTATION BY MOMENTARILY STARTING AND
STOPPING THE MOTOR. DIRECTION ARROW IS
SHOWN ON COMPRESSOR DRIVE END.

CAUTION: REVERSE ROTATION OF THE
COMPRESSOR WILL CAUSE AR END DAMAGE.
AFTER ANY CHANGE OR RE-CONNECTION OF
WIRING, CHECK FOR CORRECT ROTATION OF
COMPRESSOR AND FAN. NEVER ALLOW THE
COMPRESSOR TO RUN IN REVERSE ROTATION AS
INJURY OR PROPERTY DAMAGE MAY RESULT.

10. A RECEIVER TANK - should always be used with

base mounted units. The minimum amount of storage
recommended is one qallon per CFM of capacity. This

. should be increased to three gallons per CFM of capacity
- for systems with sharp changes in demand.

INITIAL START UP

T completing the initiaf start-up checks, the machine

ady to start. When starting the unit, turn the unlfioad
>witch to unload. When unit is a full speed, tum to load
position. The minimum pressure valve will allow 60-65

3

PSl to build in the Separator before releasing down
stream.

When the compressor is running, the following
measurements should be watched carefully at the
instrument panel: <

N/

1. Compressor Discharge Tem erature -
Should be in the range of 160° F to 180° F when funning
at full load. (200° F is maximum allowable)

2. Tank Pressure Gauge -
For standard Operating pressure 100 - 125 PSIG.

3. Receiver Pressure -
Shouid not be less than 100 PSIG when running full load.

WITHOUT DAMAGE TO THE WINDINGS. RUN
UNDER MODULATING CONTROL RATHER THAN
RISK DAMAGE DUE TO FREQUENT STARTS WHICH
WILL VOID THE WARRANTY. ‘
\_—*.

All controls are 120V/60HZ

SHUTTING DOWN THE COMPRESSOR
=T LUV THE COMPRESSOR

When shutting down the compressor, tum the switch to
unload and allow the Separator tank time to blow down,

i.e. 45-60 seconds. When Separator tank reads zero ..
pressure, tum off the compressor. Warning: FAILURE : \)
TO FOLLOW THIS PROCEDURE WILL LEAD TO OIL
CARRY OVER.

COMPRESSOR FUNCTION & CONTROL
=== L9 FUNCTION & CONTROL

Standard R/S-D models are base mounted compressors.
with fumished motor starters.

A constant run modulating control valve with low demand
energy saving mode is the standard control fumnished.
This allows the compressor to unioad then graduaily to
meet system air demand.

As demand decreases and air system pressure increases
above the modulating valve low setting, the valve passes
pressure to the inlet piston and the inlet piston closes
enough to match the air system demand. As demand
increases, and air pressure decreases toward the
modulating valve low setting, less pressure is passed to
the inlet piston and the inlet piston opens to match the air
system demand.

When system air demand falls below 20% the low
demand pressure switch de-energizes the 3-way solenoid
valve. This isolates the modulating valve, aclivates the
blow down valve and closes the inlet valve. At this timgm,
the separator blows down. ;




When the system pressure falls the pressure switch
closes, energizing the 3 way solenoid valve, closing the
blow down and allowing the inlet valve to open, thereby
pumping up to system pressure again.

Optional modulating contro! with automatic start-timed
stop has the same features as constant run modulating,
but is best used in applications where air demand varies
widely, or there are periods of no demand. A timer is
added to the system which then stops the unit during
long unload periods and then restarts the unit when
System requires more air.

The modulating valve (RN42612) is adjusted by turning
the screw in the valve dome, clockwise raises the
pressure and counter-clockwise lowers the pressure.
This adjustment should be made slowly The low demand
pressure switch adjustment must be coordinated with (set
slightly LOWER than) the modulating valve. The unit
should begin blow down before the inlet valve is closed
tight. USE A LIGHT TOUCH WHEN ADJUSTING THE
MODULATING VALVE, AS THE METAL DIAPHRAGM
IN THE VALVE CAN BE DAMAGED IF TOO MUCH
PRESSURE IS APPLIED TO THE ADJUSTING STEM.

OPTIONAL AUTOMATIC DUAL CONTROL.
=0 TOMALIC DUAL CONTROL

This is a timed stop, automatic start up system that also
will respond to the compressor air demand controf.

With the switch in constant position the compressor will
operate in its normal state (Modulating or Load/Unioad).

With the switch in the auto position, when the
compressor unloads completely and the separator tank
blows down, a timer is activated which will shut off the
unit after a timed period. (Minimum setting should be 10
minutes). When the system calls for air, the unit will
restart automatically. .

COMPONENTS USED:

1.) 2 Position Switch

2) Timer

3.) Power "ON" Light

4.) Compressor “Stand-by" light.

5.) 2Pole Relay (Units with stop-start push button
control)

NOTE: All R/S-D units havin modulating control
the pressure switch must alwa s be set 2-3 PS|{ lower
than the modulating valve. Minimum timer settin
with dual control must be 10 minutes.

EFFECT OF VARIOUS TEMPERATURE CONDITIONS

A thermostatic mixing valve is Standard Equipment.

LWAYS SUPPLY CLEAN/ COOL AIR TO THE
~OMPRESSOR

ROTARY SCREW COMPRESSORS OF THE R/IS-D
SIZE PRODUCE AS MUCH HEAT AS A HOUSEHOLD
FURNACE. The ambient temperature in a compressor
room must not exceed 105° F. Provide a constant
supply of fresh air to prevent overheating.

In addition, when operating in ambient temperatures
under 32° F/0° C an oil sump heater must be used with
the thermostatic mixing valve, which is standard
equipment. When operating in ambients over

105° F/41° C consistently, water cooled heat exchangers
or synthetic oil should be used. When operating in
extreme dusty dirty ambients, water cooled units should
be used along with extra heavy duty double inlet filtering.

Provision should also be made by the user to keep any
moisture condensate traps from freezing.

INSTRUCTIONS: WATER COOLED COMPRESSORS ‘

COMPRESSOR OIl. COOLER

TR RESSOR Ol COOLER
Adjust the Manual Valve on the Water Outlet from the
Oil Cooler to maintain a discharge temperature of air/oil
from the compressor at 170/200° F.

If an Automatic Water Flow Valve is used, adjust the
Flow Control to maintain the same temperatures as
above. The Valves' Sensing Bulb is located in the Oil

Outlet from the Cooler.

The Qil Inlet Injection Temperature to the compressor
should be a minimum 130° F.

COMPRESSOR AFTERCOOLER
e EREOaUh AT TERCOOLER

Adjust the Manual Valve on the Water Outlet from the
Aftercooler, so the shell of the Cooler is cool to the touch
on the Air Outlet End and warm on the Air inlet End. Too
much water flow can cause damage to the Cooler where
hot air meets extremely cold water.

An Electric Water Shut Off Solenoid may be installed at
the Inlet of water to the unit. This valve must be open at
ail times when the compressor is operating

Do not use water lines smaller than the In and Out
Connections at the unit. :




RECOMMENDED MAINTENANCE SCHEDULE
ey WAINTENANCE SCHEDULE

AIR FILTER
2quency of servicing will depend on the environmenta
~nditions under which the compressor is operating.
Service the air filter element under any of the following
conditions, whichever comes first:

1.) Check air filter element weekly and change if outside
surface of the element appears to be evenly coated
with dirt.

2) Change every two thousand (2000) hours of
operation every six (6) months.

3.) Under unusually dirty ambient conditions, change
filter as required (See 1 above).

The standard air filter with which the compressor is
equipped is of sufficient size and design to meet all
normal operating, conditions.

When an outside air intake source is used, a flexible
sleeve should be provided to connect the filter inlet to the
inlet piping. The machine should be located as close as
possible to the intake source because a restriction at the
inlet will result in a capacity loss for the machine, Itis

not intended that the filter be removed except for
maintenance.

DANGER: DISCHARGE AIR IS NOT INTENDED FOR
"FATHING. USING DISCHARGE AIR FOR

Y

JATHING CAN LEAD TO SERIOUS INJURY OR
LcATH!

AIR/OIL SEPARATOR

Change the separator element under any of the following
conditions, whichever comes first: -

1) Whenever pressure drop between system and
separator exceeds 10 PSI|. This pressure drop
should be checked daily under full load conditions.

2) Once a year. :

3.) Every four thousand hours (4000).

4.) When excessive oil appears in the service line as a

result of a faulty separator (due to pin hole leak),
ruptured, or collapsed separator element.

Wrong lubricants will cause oi carryover

The Air/Oil Separator element never "wears out” but it
Joes lose its effectiveness due to being plugged with dirt.
To obtain long Separator element life, it is important to
shange the air inlet filter and the lubricant filter on a
‘egular schedule.

Moisture in the oil will cause oil carryover.

LUBRICANT FILTER

Change the lubricant filter element(s) under any of the
following conditions, whichever comes first; s
1) After first 100 hours then o
2) Every three (3) months OR.

3) Every one thousand (1000) hours OR

4) Every lubricant change, WHICH EVER IS SOONER.

change the Jubricant filter more often in dirty
environments such as foundries.
THE USE OF SYNTHETIC LUBRICANTS DOES NOT
CHANGE THE FILTER REPLACEMENT INTERVAL.
FAILURE TO KEEP SYNTHETIC LUBRICANTS
CLEAN WILL DESTROY THE AIR ENDHII

LUBRICANT CHANGE

Change the lubricant after the first two thousand (2000
hours of operation to make sure that any initial

contaminants in the system are removed.

DANGER: HOT Oll. UNDER PRESSURE CAN CAUSE
SEVERE INJURY, DEATH OR PROPERTY DAMAGE.
BE SURE COMPRESSOR IS SHUT DOWN AND
RELIEVED OF ALL PRESSURE BEFORE s
ATTEMPTING TO CHANGE OIL, OIL FILTER OR fj
AIR/OIL. SEPARATOR ELEMENT. .

After that, the lubricant should be changed every two

thousand (2000) hours, when using petroleum based

Lubricating Coolant. Change every eight-thousand
(8000) hours when using a recommended Synthetic
Lubricant.

SYNTHETIC LUBRICANTS MUST BE TESTED EVERY
1000 HOURS. SYNTHETIC LUBRICANTS CAN FAIL -
IF CONTAMINATED AND BREAK DOWN WITHOUT
WARNING! FAILURE TO TEST CAN LEAD TO
DESTRUCTION OF COMPRESSOR.

CLEAN SCAVENGER LINE ORIFICE:
When no lubricant flow is visible in the sight glass.




LUBRICANT SPECIFICATIONS

Your unit has been filled and tested with high quality
Rotary Screw Lubricant which can be used for year round
operation to 105° F ambients. Proper maintenance and
attention is a MUST to provide continuous trouble free
operation. Follow the maintenance schedule provided

for Air Filter, Lubricant Filter and Separator Element
changes.

All models furnished with Petroleum Oil

PRODUCT NUMBER R/S 2000

CURTIS PART NUMBER: VO413

BASIC DESCRIPTION: Petroleum 1SO 32
or 46

RECOMMENDED OjL CHANGE: 2000 hours

AVAILABLE IN:

§ gallon container
When ordering specify part number: VO413

For extended life
Available for all modeis

PRODUCT NUMBER R/S 8000

CURTIS PART NUMBER: VO414

BASIC DESCRIPTION: Synthetic ISO 46

RECOMMENDED OIL CHANGE: 8000 hours

AVAILABLE IN: - S gallon container
-- Whea ordering specify part-aumber: VO414

.%ARNING 111 DO NOT MIX LUBRICANTS.
'PROPERTY DAMAGE OR PERSONAL INJURY
COULD OCCURI!!

Always change Filter Element when changing lubricants.
WARNING: Stop unit, relieve air ressure and

disconnect power before checking, adding or changing

lubricants

FAILURE TO FOLLOW THESE PRECAUTIONS CAN
LEAD TO PERSONAL INJURY AND/ OR PROPERTY
DAMAGE.

All components supplied by Curtis - Toledo are
compatible with the above lubricants. Check with your

supplier to insure compatibility of components in your air
supply system. :

DIRECT DRIVE COUPLINGS

CURTIS MANUFACTURER MAX. ALLOW MIS-ALIGNMENT
MODEL  H.P.RATING  PARALLEL ANGULAR

RISS0-D ~ 8OHP. . 0.025 0.128
RIS 60-D 80 H.P. 0.025 0.128
RIS 75-D 100 H.P, 0.032 0.151

. RfS 100D 150 H.P. 0.032 0.151
'S 125-D 150 H.P. 0.032 0.175

/s 150D 200 H.P. 0.032 0.175
/S 200-D 250 H.P. 0.032 0.195

OIL COOLER MAINTENANCE

AIR COOLED MODELS

Qil cooler FIN surfaces MUST be cleaned
periodically. Frequency of cleaning depends on
surrounding environmental conditions. Dirt and dust
buildup on the cooling fins will cause a decrease in
thermal efficiency and cooling capacity. This will

ultimately lead to compressor overheating and
potential compressor failure. '

GENERAL TROUBLE SHOOTING GUIDE
==NERAL IROUBLE SHOOTING GUIDE
FAILURE TO START

Cause: Power not turned on
Correction: Tum power *ON" by connecting main
disconnect switch or circuit breaker.

Cause: Blown main circuit fuse
Correction: Replace fuse

Cause: Blown control circuit fuse

Correction: Replace fuse

Cause: ' - Safety circuit shutdown - high discharge

temperature

Cormrection: Comect situation as per solutions described
under “HIGH DISCHARGE AIR
TEMPERATURE", of this trouble shooting
guide, then press manual reset button at high
discharge temperature switch. Restart
compressor.

Cause: Overloaded motor - Thermal overioad relay

tripped.

Correction: Press motor reset button.

Cause: Low Voltage.
Correction: Test voltage and correct.

Cause: Faulty start switch or connection.
Correction: Check and correct.

Cause: Power failure.
Correction: Check power supply.




UNSCHEDULED SHUTDOWN
=2 NEDULED SHUTDOWN
Cause: High discharge temperature.
“orrection: Correct situation as per solutions described
in “"HIGH DISCHARGE TEMPERATURE" ,
Section in this trouble shooting guide, then
press manual reset button at high discharge
temperature switch., Restart the compressor.
Cause: Overioaded motor - Thermal overioad relay
tripping.
Correction: Press reset button at motor starter.
Cause: Power faifure.
Correction: Check power supply.
LOW RECEIVER PRESSURE
==———===lVER PRESSURE
Cause: Excessive air demand.
Correction: Reevaluate air demand.
Cause: Excessive leaks in service lines.
Correction: Repair service lines.
Cause: Inlet vaive not fully open. .
Correction: Correct Situation as per solutions described
under "MALFUNCTIONS IN THE CAPACITY
CONTROL SYSTEM" - “(A) Inlet Valve Not
Opening or Closing in Relation to Air
—  Demand", sectionof this trouble shooting
guide.
Céhse: Plugged -air cleaner.
* Correction: Clean air filter element or replace with new
: element.
Cause: . Air pressure switch not set correctly
Correction: Readjust air Pressure switch to desired cut-in
and cut out pressures.
Cause:  Faulty receiver pressure gauge.
Correction: Check and if found faulty, replace it.

HIGH DISCHARGE AIR TEMPERATURE
SR RARGE AIR TEMPERATURE

Cause:

Correction:

Cause:

Correclion:

Not enough cooling water flowing through
cooler (water cooled models).

Check water system for possible restriction,
including water regulating valve.

Inadequate circulation of cooling air at cooler
(air-cooled models).

Check location of cooler to make sure that
there is no restriction to free circulation of
cooling air.( SEE PAGE 4 ) Also check fins
at the cooler and if found dust laden, clean
them with air while the machine is not
frunning. If greasy dirt the unit may have to
be power washed as above.

Cause: Low ail level in the reservoir.

Correction: Add oil and bring oil level to recommended
level. Also check oil system for possible
leaks.

-d;

Cause: Clogged oil filter.

Correction: Replace oil filter element(s).

LOW AIR DELIVERY

Cause: Plugged air filter.

Correction: Clean air filter element(s) or replace with
new elementy(s).

Cause: Excessive leaks in service lines.

Correction: Repair service lines.

Cause: Inlet valve not opening fully.

Correction: Correct situation as per solutions described
under “MALFUNCTIONS IN THE CAPACITY
CONTROL SYSTEM" - “(A) inlet Valve Not
Opening or Closing in Relation to Air
Demand". section of this trouble shooting

‘. guide.
SAFETY VALVE BLOWS

Cause; Air pressure switch not set comrectly

Correction: Readjust air pressure switch so that the
compressor unloads at desired pressure.

Cause: inlet valve not closing properly in relation to J
air demand.

Correction: Correct situation as per solutions described
under "MALFUNCTIONS IN THE CAPACITY
CONTROL SYSTEM" - "(A) Inlet Valve Not
Opening or Closing in Relation to Air
Demand", section of this trouble shoating
guide.

Cause: Plugged separator.

Correction: Replace with new air/oii separator.

Cause: Faulty receiver pressure gauge.

Correction: Check gauge for accuracy.

Cause: Faulty safety vaive.

Correction: Check safety valve for cormect pressure

setting. If valve is leaking, replace it.




Cause:
Correction:

Cause:

Correction:

Cause:

Correction:

Cause:
Correction:

Cause:
Correction:

Cause:
Correction:

Cause;
Correction:

- Cause:
- Correction:

Cause:

Correction:

Cause;

Correction:

Cause;

Correction:

Cause;
Cofrrection:

Cause;

Correction:.

Cause:
Correction:

EXCESSIVE OIl. CONSUMPTION
=abaaive OIL CONSUMPTION

Too high oil level in the separator tank_
Bring oil down to recommended level by
draining the separator. Use oil level gauge
as a guide.

Over filling the reservoir. _

Gil level should only be checked after unit

has been of for 5 minutes or longer. Fill only
to guide marker,

Plugged scavenger line.
Clean scavenger line.

Fautty oil filter(s).
Replace_ oil filter element(s).

Qit break down.

Correct situation as per solutions described
under “OIL. BREAK DOWN" section of this
trouble shooting guide.

Wrong kind of oil being used.
Refer to page 5 for type of qil.

Rapid start/stop or load/unioad (short cycle)
Set controls to correct short cycling. (C.
Page 8)

Excessive oil foaming.
Set controls to correct short cycling. (C.
Page 8)

Scavenger line not reaching the bottom of
the separator.

Check scavenger line connections in
separator

Operating pressure too low.

Receiver pressure should not fail below 60
PSIG when running loaded. Leak in system
or air consumption too great.

Faulty or damaged separator. (e.g. - loose
separator assembly, defective primary
element.).

Change air/oil separator

Leak in oil line.
Check for leaks and correct.

Shatt seal failure.
Replace necessary component of the seal or
the complete seal as deemed necessary.

Rapid pressure loss in system.

Look for applications that use large amounts
of air very quickly an air receiver should be
installed in the system.

Cause:

Correction:

Starting the unit before the separator has
been blown down.

Change procedure and instruct operators on
use.

FREQUENT AIR/OIL SEPARATOR CLOGGING
e - SEPARATOR CLOGGING

Cause:

Correction:

Cause:

Faulty air cleaner or inadequate cleaner for
the environment.

If faulty air filter element(s), replace them. |f
air filter is inadequate for environment,
replace it with a heavy duty cleaner,

Wrong kind of oil being used.

Correction: Refer to page 6 for type of ail.

Cause;
Correction:

Cause:
Correction:

Cause:

Correction:

Cause:
Correction;

" Cauyse:
Correction:

WARNING:

OIL. BREAK DOWN

Extreme operating conditions such as high
oil injection and compressor discharge
temperatures, high ambient temperature with
high humidity and high receiver pressure.
Operate compressor at recommended
receiver pressure and oil injection
temperature.

Contaminated oit.

Service air filter element and oil filter
element promptly in accordance with
recommended maintenance schedules.

Negligence in draining condensate from the
separator.

Drain condensate from the separator
periodically. More frequent draining might
be necessary when operating at high
ambient temperature and high humidity
environment.

Mixing of different brands of oil

DO NOT MIX DIFFERENT BRANDS OF
= NO T MIX DIFFERENT BRANDS OF
olL.

Wrong kind of oil being used.
Refer to page 6 for type of ail.

PERSONAL INJURY OR PROPERTY

DAMAGE MAY RESULT FROM MIXING oiLs.

Cause:
Correction:

Use of wrong oil. :
Follow compressor oil specifications as
described in the INSTRUCTION MANUAL
(see page 6) .




MALFUNCTIONS IN THE CAPACITY CONTROL
SYSTEM

A) Inlet Valve Not O ning or Closing in Relation to
ir Demand

Cause: Iimproper setting of air pressure switch or
faulty switch.
Correction: Readjust air pressure switch to proper

settings If fauty, replace switch.

Cause:. Faulty unloader solenoid vatve,
Correction: Replace unloader solenoid valve.

Cause: Jammed inlet valve.
Correction: Check inlet valve assembly

Cause: Pressure regulator set to low.

Correction: Adjust pressure regulator to 60 PS|
minimum,.

(B) Compressor Does not Unload When There Is No
Air Demand

Cause:

Air pressure switch not set correctly
Correction:

Readjust air pressure switch setting.

Faulty solenoid valve. )
Check wiring and solenoid vaive,

Cause:
Carrection:

Won;

s

‘Cause: Leaks in service lines.
Correction: Repair leaks.

Faulty air pressure switch,
Replace air pressure switch,

{C)_Too Rapid Cycling Between Load and Unload

Cause: Too small volume of air in service line.
Correction: Provide sufficient volume, by adding air

receiver. .

Cause: Cut-in and cut out pressures too close at air
pressure switch, =~ -

Correction: Re-adjust cut-in and cut out pressure
settings.

Cause: Using too much air. '

Correction: Add larger Compressor, check system for air
leaks. ‘

Cause: Cycling too often between load and unload,
Correction: Cormrect situation as per solutions described

under "MALFUNCTIONS IN THE CAPACITY

CONTROL SYSTEM" - “(C) Too Rapid
Cycling Between Load and Unload", section
of this trouble shooting guide

o/

Too Frequent Air Cleaner Cloqging

Compressor operating in highly
contaminated area.
Correction: Use remote air intake mounting.

Cause:

Cause: Air cleaner not adequate for the Operating
conditions.

Correction: Use heavy duty air cleaner.,

INSTRUCTIONS FOR ORDERING PARTS

NOTE: When ordering parts
1) List the compressor model and serial number.
2) List the compressor motor horsepower.
3) List the part description.

A BILL OF MATERIALS WITH PART NUMBERS AND
DESCRIPTION FOR YOUR SPECIFIC COMPRESSOR
IS PROVIDED WITH EACH UNIT.

EXAMPLE:

When ordering and inlet filter element for a 75 HP base
mounted unit, please provide:

1) Model Number, Serial Number, and Horsepower i.e.
R/S75-D, S/N 1234 & 75 HP

2) Part Number and Description i.e. RN27526, Air/Oil
separator

3

Qil Coming Out Through Air Cleaner At Shutdown

Cause: Faulty Inlet Valve.
Correction: Inspect check valve. If necessary, replace.

Qif Coming Out Through Blow Down Valve

“ause: Too high oil level in the separator.
mection: Bring oil level to recommended oil leve! by

draining the separator. Use the oil level
gauge as a guide

PART NAME LISTED BY GROUP, REFER TO BILL OF
MATERIAL FOR PART NUMBER.

0L PUNR FPART NUMBER,

CABINET GROUP
Cabinet

Pressure Gauge
Temperature Gauge

AIR GROUP

Air End

Motor ‘

Compressor Coupling and Drive Coupling Element
Steel Base

Safety Valve

Check Valve, Discharge Valve, & Outiet Valve
Pressure, Temperature and Oil Level Gauge
Scavenger Line Sight Glass

Separator Tank and Separator Element

Inlet Valve, Inlet Filter Assembly and Iniet Filer Element
Service Valve

Flex Coupling

Pkl




OIL GROUP

Qil Cooler

Fan Blade, Fan Motor and Fan Guard

Oil Filter Assembly

Oil Drain Valve and Oil Stop Valve (when used

CONTROL AND ELECTRIC GROUP

Pressure Switch

Control Box and Controi Transformer
Unloader/Blow down Solenoid Valve
Pneumatic Blow Down Valve

Control Relay

High Temperature Shutdown Switch & Well
High Temperature Light

Fuse Block-Control & Fuse-Control

Main Motor Magnetic Starter & Fan Motor Starter
Start Push Button & Stop Push Button '
2 position switch

Stop delay relay timer

US GROuUP

Thermal Mixing Valve
Aftercooler (Standard)

Moisture Separator (Standard on base mounted)
Auto Drain (optional)
Modulating valve

SPARE PARTS GROUP

4,000 HOUR KIT (SEE Pgq. 26)
2 Air filter elements

‘4 Oil filter elements
1 Air/Qil separator element

8,000 HOU! SEE Pg. 28

4 Air filter elements
8 Qil filter elements
2 Air/Oil separator elements

12,000 HOUR KIT RECOMMENDED FOR

6 Air filter elements COMPRESSORS EXPORT
12 Qil filter elements  (SEE Pg. 29)

1 Inlet Valve Kit

3 Air/Oil separator elements

1 Thermo mixing vatve kit

1 Coupling Element '

1 Minimum pressure valve kit

LOST or DAMAGED GOODS POLICY
All goods are shipped "F.0.B." factory (Freight on
Board). In essence, this means that the customer owns
the goods once they leave our dock and any lost or
damaged goods are his responsibility. The F.O.B. policy
is consistently used by every manufacturer in the
compressed air industry. Freight allowed or freight
prepaid shipments are stil under the F.O.B. tenms.

This F.O.B. policy is used by all manufacturers for one
reason - it is the only workable policy, for only the
"receiving point” can inspect the arriving shipment and
properly file a claim. It would be impossible for the
"shipper” to inspect equipment hundreds, or sometimes
even thousands of miles away from his location.

10




PROCEDURE FOR HANDLING DAMAGED
= TR HANDLING DAMAGED

SHIPMENTS

“ROCEDURE #1
The "Lost/Damaged Goods Policy", is designed to be a

clear, fair and effective aid in helping the customer file
his claim. .

1) The customer at the receiving point MUST inspect
each shipment for damage,

2) If the shipment is damaged, the customer should so
note it on the freight bill,

with the foliowing information:
a. Freight bill number.

b. Date delivered - shipper's name & address.
¢. Description of item(s) damaged.

d. Description of damage (a polaroid picture if
possible.)

A copy of your invoice for the equipment.

[

4) After inspection, (before the inspector leaves):
a. Get a copy of the inspection report.
b. Request the unit be shipped back “free astray".
- €. Request a credit for the original freight bil.

.Call the factory and:
a. Get a Retumn Material Tag (RMT number).
. Give a purchase order for repair. The purchase
order should refer to the item and trucker claim.

6) We will accept the shipment back and repair (under
normal conditions) and retum it within (7) seven
working days.

7) We will invoice the customer for the repair which will
then become “part” of your claim. The invoice must

be presented to the trucking claim department along
with their claim form.

8) We suggest if the trucker does not pay within 30 days
that you call and / or write the ICC making a formal

complaint of poor service, Also advise Curtis Toledo
in writing for follow-up. :

3

PROCEDURE #2

If damage can be repaired at the receivin
Procedure 1, steps 1 through 4a. Repair the unit and

make out a detailed invoice to the trucker showing labor
hours, labor rate, materials used, and cost of materials,

int, follow




AIR COMPRESSOR OPERATING AND SAFETY
PRECAUTIONS: Because an air compressor is a high-
speed, rotating piece of machinery, the same common
sense safety precautions should be observed as with any
piece of machinery of this type where carelessness in

operation or maintenance can be hazardous to
personnel.

In addition to the many obvious safety rules that
should be followed with this type of machinery, the
following specific precautions and rohibitions ma

prevent personal injury or property damage.

1. Pull main disconnect switch and disconnect any
separate control lines, if used, before attempting to
work on/or perform maintenance on the unit, Use std.
lockout procedure.

2. Do not attempt to remove an compressor parts
without first relieving the entire system of pressure.

3. Do not attempt to service any part white machine is
operating.

4. Do not operate the COmpressor at pressures in excess

of its rating.

S. Do not operate the compressor at speeds in excess of
its rating.

.. Do not remove any guards, shields, or screens while
" the compressor is operating. )

7. Observe terminal pressure gauge daily, to be sure
automatic control system is goveming compressor
operation within proper limits.

8. Periadically check all safety devices for proper
operation.

9. Periodically test all waring lights.

10. Do not play with compresséd air. Pressurized air
can cause serious injury to personnel,

11. Be sure no tools. rags. or ioose parts are left on the
compressor or drive parts.

12. Do_not use flammable solvents for cleaning.

13. Exercise cleanliness during maintenance and when
making repairs. Keep dirt away from parts by
covering parts and exposed openings with clean
cloth or kraft paper.

14. Do not operate the compressor without guards,
shields, and screens in place.

O

- Do not install a check valve between the compressor
discharge and the receiver.

16. Do not operate compressor in areas where there is a
possibility of ingesting flammable or toxic fumes

17. Never disconnect (or jumper) high air tempe ure
switch and operate the machine. Serious inju or

property damage may resuit

18. Know what mode a machine is in before working
around it. The power can be on and a machine may
be in auto restart mode.

19. INSPECT COMPRESSOR FOR OPERATING AND

SAFETY CONDITIONS AT THE START OF
==t L o NDIUIDNS AT THE START OF
EACH SHIFT

Pressure vessels (receivers, aftercoolers, intercoolers)
may require ASME Code stamping to meet local codes.
Investigate code requirements before operation to make
sure all requirements have been met.

The owner, lessor, or operator of the compressor is
hereby notified and forewamned that any failure to
observe these safety precautions may result in
damage or injury.

Curtis Toledo expressly disclaims responsibility or
liability for any injury or damage caused by failure to
observe these specified precautions or by failure to
exercise that ordinary caution and due care required
in operating or handling the unit even though not
expressly specified herein.

12
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Maximum RPM and Allowable Misalignment (inches)

COUPLINGS TYPE S

DRIVE coupLING INSTRUCTIONS
'stallation Instructions b —] \
= S-Flex flanges (hubs) and elastomeric ' .
sleeves come in many sizes and types. P . \—'\
First, determine the size and type of ‘ ) S ‘ |
components being used, Remove all
components from their boxes and loosely 7
assemble the coupling on any convenient
surface. (Do not attempt to install the wire - x|
fing on the two-piece E or N sleeve at this
time.) Also check maximum RPM valyes PARALLEL ANGULAR
in Table 2 against operating speed. Ail the periphery of the coupling. Determine 7 Install coupling guards per OSHA
fubber sleeves (EPDM, and Neoprene) the maximum and minimum dimensions or ASME B15.1 requirements.
have the same ratings for a given size and

may be used interchangeably.

1 Inspect alf coupling components
and remove any protective coatings or
lubricants from bores, mating surfaces,
and fasteners. Remove any existing
burrs, etc. from the shafts.
2 Stide one coupling flange onto
each shatft, using keys where required.

without totaling the coupling. These
measurements must be within the range
of X, and Xmay. If a correction is

fnecessary, be sure to recheck the parallet
alignment.

6 If the coupling employs the two-
piece sleeve with the wire ring, force the
ring into its groove in the center of the
sleeve. It may be necessary to pry the

CAUTION, Coupling sleeves may be
thrown from the couplings assembly with
substantial force when the coupling is
Subjected to a severe shock load or
abuse.

NOTE. Any coupling and connected
equipment Will normally operate longer
and more economically when the coupling
is carefully aligned.

ring into position with a blunt screwdriver.
Keys should fit snugly, With the Mode! 8

flange (with OD bushing) It may be
hecessary to expand the bore of the
bushing by wedging a screwdriver into

Table 1: Fastener Torque Values (Ft. - Lbs.)

- i Type Types Type TyweB TypeB Type SC
?aw Cut Of the bUSh‘ng bore. Cou -] Typed Type d s $&SC SC2SS | 3Hexd Cap 4 Hex Hd Type SCH Type SCHS
; pling 1 23S 3¢ - 2ss sS* a2 80%in Cap Ser— 00 Cap Screw  Cap Scraw Cap Scraw
pOSitiOﬂ the ﬂanges on the Size " Size a0 Size Hub =~ Screw Size Size Flanges { Hut Slze Size
CShatts to approximately achieve the X, 1 7 wmen| - o - [- _ _ - - -
© di i i " T w-20 - - - ]- - - - - -
dimension shown In Table 2 Itis : LA 7w 7 - = - p w-2en1 -
usually best to have an equal length of s 11 SHs-12 13 sMe-1s 13 {3 10-24x1 JA s V42021304 -
: H i 7 — -— n M- 18 3 E 4 10-24x1 JA ] W-20x128 -
. shaft extending mtq egch flange. N ! = = n ok n 3w A - roayin =
Tighten one flange in its final position. . - - 8 w-1 se s ".-0x122 s0 2 VE-16x234  M.1622 14
: i i 1. — -— kL] .13 50 1S M6.-13x2 SK 0 NS -x314 Me-ux212
If possible, slide th e other flange far ul] - - ¢ .13 s 2 M -16x2 SF s V2-13x312  W2-13x23
enough away to install sleeve, if flange |- - B 1213 0 e w1323« € 50 M-11x4  W-11x3102
' slid back, or i “blind" 3] - - 100 sm.qt 0 175 sme-12x3sm F 15 SB-11%434  SH-14x312
cannot be . d back, f “blind “ | - - 106 &% 10 1725 sns-12x3sm ¢ 150 -1x5 -
" assembly, tighten second flange on w ] - 190 w214 - ] sa-sxaz o - - -
shaft and bring equipment together.

Tighten setscrews or bushing cap
screws to the appropriate value shown
in Table 1. With a two-piece sleeve, do
not move the wire ring to its final

* Supplied as wnmmwnwpm-m.n
- Caommuwlodﬂaﬂ-hekwm
haind Uumnmm:mm-lniﬂmlrmm.uu.

Table 2: Maximum RPM and Allowable Misalingnment (Inches)

position. Allow It to hang loose{y In the Steeve Muiman | PUIERERN Erom TypeH Hytred
groove adjacent to the teeth until Sze fPM Pacalel  Aaguiar~ x E - Pardlel  Anguare X
-completing alignment (5) and (6). -
’ 1 9200 a.0io 0035 1182 1.2 - - -

N 4 7600 a.010 L X 2 1.500 150 -—_ -— -
4 Check paralle! alignment by s Teoo 0015 sos¢ 1a38 184 - - yol

i i L €300 a.015 a.ere 2413 2508 a.ote 0.01¢ 2
: placqu a straightedge across the two ; hased pptd bypoid Teu oy b Tezs
coupling flanges and measuring the 3 4s00 0020 Lo 2038 1632 u:; :::: :;:
. . . Py
maximum offset at various points . we |G Gm Ly dm | w30
-around the periphery of the coupling 1 3000 0.0%2 w151 asrs 13 :.:: m; s«::
. : " py Y
‘without rotating the coupling. If the by b by o oo o hpied cose e
‘maximum offset exceeds the figure 1« 2200 aods 0242 7.75% ':.sss‘z‘ e.01s o.060 14u
shown under “Parallel” In Table 2, % 1500 .062 3% 10.250 - -
»realcgn the shafts. NOTE: Values shown abave mlmuww«hmmmhmm
For lescer torque, reduce the above values by 122, . .
Check angular alignment with l‘wlulh.don such as Mg. Wisalignement, batance & types of very high speed
; S {(RPMY Semits, ﬂ-mmul.Wole«m -
!\ -ometer, vemier, or caliper. Refer * X puon emiruss X equals anisalignaent

10 X and Xmay dimensions in Table 2.
Measure from the outside of one flange to
<he outside of the other at intervals around
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/—- SEPARATOR
COOLER SEPARATOR
(oo ey | 8
- :
3 ! ¢
18 . (3]
A OLATED SUB - BASE —\
3=t )
8 COMPRESSOR of~"
COMPRESSOR MOTOR
MOTOR ’
L
COUPLING QUARD L1 S | - 1 N N |
L N ISOLATED SUS - BASE j
R/S - D 1o view R/S - D rronT view
B
Standard Equipment
1. Dry Type iniet Fiiter / Sllencer 14. Hourmeter
2. Oi Fliter 18.  High Temperature Shut Down Switch with Light
3. Motor/Compressor Drive Coupling 18. Oil Level SightGlass
4. Drive Guard 17. Start - Stop Push Suttons
5. Multi Stage Oil Separator Unit 18. - Modulating Control
8. ODP Motor, 80 H2, 1.18 SF 1. Water Temperature Control Valve and on Water
7. Safety Valve Coaled Units
8. Pressure Gauge 20. Minimum Pressure Valve
9. Temperature Gauge 21, Factory Fill Lubricants
10. O Cooler 22. Thermostatic Oil Vaive
11. Nema { Controf 23. LowUnloaded H.P, Blow Down System
12, 118 Voit Control Transformer 24. Steel Base with Isolated Motor / Compressor Base
13.  Separate Fan Motor and Starter on Air Coaled
WT. WT. LESS -
R/S-D A B Cc ENCL ENCL. HP CFM/PpSI AR OUT
MODEL IN. ‘IN. IN. LBS. LBs. - 100 125 150 175 NPT
RIS50 . D 42 72 44 2130 1925 50 240 222 195 165 1112
. RIS60 - D 48 76 60 2570 2170 60 280 278 238 212 112"
R/S7S5 .D 54 84 60 3140 2690 75 3685 329 305 270 2"
RIS100-D 54 84 60 3400 2950 100 465 458 363 340 2"
R/S8125-.D 68 84 84 §320 4520 125 600 5§70 516 440 2"
R/IS150-D 68 84 64 5550 4750 150 760 706 583 546 2"
R/S200 - D 70 90 64 5850 5150 200 960 860 770 680 212"

)

€

SNOISN3IWIQ




CURTIS Air Compressors recommends that the following procedure be used befdre storing any rotary screw compressor.

1)
2)
3)
4)
5)
6)
7
8)
9)

10)

ENGINEERING DATA

CURTIS TOLEDO, INC,

1905 Kienlen Ave.
St. Louis, MO. 63133

RSD | RSD | RSD | RSD R/S-D RSD | RSD
MODEL 80 60 75 100 125 150 200
OIL (GAL) ‘
CAPACITY 8 15 15 15 25 25 40
AIR(IN)
CONNECTION 112 112 2 2 2 2 2112
QL
GPM 20 25 28 32 46 50 55
MOTOR RPM 1750 3500 1750 3500 1750 1750 1750*
BTUM
OIL COOLER 2000 2100 2900 3850 4900 5860 7500
BTUM .
AFTER COOLER 300 400 550 750 915 1100 . 1500
COOLING
FAN - CFM 8000 9500 12500 16000 18000 22500 22500

— SUBJECT-FO CHANGE WITHOUT NOTICE

* MOTOR RPM 3500 ON NON-GEARED MODEL

PROCEDURE FOR LONG TERM STORAGE OF COMPRESSOR

REV - E 08/04/97

Run compressor to achieve normal operating temperature for 10 minutes.

Drain old oil and replace all filters. Moisture may be emuilsified in the old oil.

Reptlace oil with DuBois Chemicals MPO -10 or equivalent polymer oil

Replacé all filters

Run compressor to achieve normal operating temperature for 10 minutes.

- Shutdown and purge air from system.

Disconnect compressor from piping and plug all openings with appropriate NPT plugs, Teflon taped.

Cover air inlet with 6 mil plastic and tape in place.

Pull main power supply and disconnect power from machine.

Cover entire compressor with 6 mil plastic and secure in place.
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CURTIS - TOLEDO

MAINTENANCE SCHEDULE
\
SAILY '
1. Observe oil level - Maintain at 1/3 level in sight tube do not overfill - center is maximum level.
2. Observe oil Scavenger retum line for oil flow.
3. Drain condensate separator.
WEEKLY
1. Inspect air inlet filter element..
2. Check heat exchangers for cleanliness.
3. Check for loose fittings and fasteners.
4, Drain air receiver.
S. Drain condensate from oil sump.

INITIAL - 100 HOURS OR 30 DAYS
/A 1OV HOUURS OR 30 DAYS
1. Change oil filter element.

1000 HOURS OR SIX MONTHS
X VRS UR oIX MONTHS

1. Change oil filter element.

2. Inspect air filter element.

3. Perform daily and weekly maintenance.
4. Take oil sample if applicable.

0 HOURS

Clean oil scavenger line orifice.

LS / §o0d o)L
Clean blow down line orifice.

Observe unit for proper load/unfoad cycle. A V 04| "‘l
Perform daily and weekly maintenance..

Check electrical connection.

Observe overall condition of unit - clean if necessary.

Change oil * -

Change oil filter element.

Change air filter element.

RN AWM

* Oil change interval can be lengthened when using synthetic lubricant to 8900 hours or 1 year. ]
Maintenance schedule should be reduced by haif if operating at 200 F, or in dirty ambients, or with frequent cold starts.

4000 HOURS OR 1 YEAR

1. Change oil/air separator element.
2. Check coupling alignment.
3. Perform daily and weekly maintenance.

25




SPARE PARTS KITS

) 4,000 HOUR KIT
L

R/S 50-D VGCS65 (1) SEPARATOR ELEMENT RN27518
LOT NO. 01- 03 (49 OIL FILTER ELEMENTS RN28204
. (@ AIRFILTER ELEMENTS VA1144
#R/S 50-D VGCS515 (1) SEPARATOR ELEMENT RN27518
LOT NO. 04 - 09 (4) OILFILTER ELEMENTS RN28204
(@ AIRFILTER ELEMENTS RN24040-1
R/S S0-AD VGCS566 (1) SEPARATOR ELEMENT RN27518
LOT NO. 01 - 03 (4) OIL FILTER ELEMENTS RN28201
(@ AIRFILTER ELEMENTS VA1144
R/S S0-AD VGAS95 (1) SEPARATOR ELEMENT RN27518
LOT NO. 04 - 08 (4) OILFILTER ELEMENTS RN28201
: (2 AIRFILTER ELEMENTS VA1144
R/S 60-D VGCS67 (1) SEPARATOR ELEMENT RN27523
LOT NO. 01- 03 (4) OILFILTER ELEMENTS RN28204
(@ AIRFILTER ELEMENTS VA1144
RIS 60-D VGB517 (1) SEPARATOR ELEMENT RN27523
LOT NO. 04 - 07 (4) OIL FILTER ELEMENTS RN28204
- (2) AIRFILTER ELEMENTS RN24040-1
v RIS60-D VGC554 (1) SEPARATOR ELEMENT 'RN27526
i LOTNO. 08 (4) OIL FILTER ELEMENTS RN28204
J (@ AIRFILTER ELEMENTS RN24040-1
| R/S 75-D VGCS68 (1) SEPARATOR ELEMENT RN27523
: LOT NO. 01- 03 (4) OIL FILTER ELEMENTS RN28204
(2) AIR FILTER ELEMENTS RN24040-1
R/S 75-D . VGC569 (1) SEPARATOR ELEMENT RN27523
LOT NO. 04 - 07 (4) OIL FILTER ELEMENTS RN28204
, (@ AIRFILTER ELEMENTS RN24040-1
R/S 75-D VGB518 (1) SEPARATOR ELEMENT RN27530
LOT NO. 08 ' (4) OIL FILTER ELEMENTS RN28204
(@) AIRFILTER ELEMENTS RN24040-1
R/S 75-D VGC555 (1) SEPARATOR ELEMENT RN27526
LOT NO. 09 (4) OIL FILTER ELEMENTS RN28204
_ (2) AIRFILTER ELEMENTS RN24040-1
z
R/S 100-D VGC570 (1) SEPARATOR ELEMENT RN27530
‘ LOT NO. 01-03 (4) OIL FILTER ELEMENTS RN28204
(@ AIRFILTER ELEMENTS RN24040-1
} ) . .
R/S 100-D VGB518 (1) SEPARATOR ELEMENT RN27530
LOT NO. 04 - 08 (4) OIL FILTER ELEMENTS RN28204
(@ AIRFILTER ELEMENTS RN24040-1
_R/S 100-D VGC556 (1) SEPARATOR ELEMENT RN27530
JLOTNO. 09 : (4) OIL FILTER ELEMENTS RN28205
(2 AIRFILTER ELEMENTS RN24040-1

Ny
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4,000 HOUR KIT (CONT'D)

27

'S 100-D VGC557 (1) SEPARATOR ELEMENT RN27526
JTNO. 10 (4) OIL FILTER ELEMENTS RN28205
@ AIRFILTER ELEMENTS RN24040-1
RIS 125-D VGBS520 (1) SEPARATOR ELEMENT RN27530
R/S 150-D (4) OIL FILTER ELEMENTS RN28204
LOT NO. 01 - 03 @) AIRFILTER ELEMENTS RN24050-1
RIS 125-D VGCS5T1 (1) SEPARATOR ELEMENT RN27530
R/S 150-D (4) OIL FILTER ELEMENTS RN28205
LOT NO. 04 - 06 @ AIR FILTER ELEMENTS RN24060-1
RIS 125-D VGC516 (1) SEPARATOR ELEMENT RN27527
R/S 150-D (4) OIL FILTER ELEMENTS RN28205
. LOTNO. 07 - 08 @ AIRFILTER ELEMENTS RN24060-1
RIS 125D VGCS545 (1) SEPARATOR ELEMENT RN27527
R/S 150-D (@) OIL FILTER ELEMENTS RN28205
LOT NO. 09 (2) HD MAIN FILTER ELEMENTS RN24084-1
(STD) (2) HD SAFETY ELEMENTS RN24084-2
RIS 200-D VGC517 (1) SEPARATOR ELEMENT RN27535
LOT NO. 01 - 02 (8) OIL FILTER ELEMENTS RN28205
) AIR FILTER ELEMENTS RN24062-1
RIS 200-D | VGCS4s (1) SEPARATOR ELEMENT RN27535
~T NO. 03 {8 CILFILTER ELEMENTS RN28205
D) @ HD MAIN FILTER ELEMENTS RN24086-1
| (2) HD SAFETY ELEMENTS RN24086-2
4,000 HOUR KIT NITS WITH HEAVY DUTY AIR INLET FILTERS
RIS 50-D VGC542 (1) SEPARATOR ELEMENT RN27518
(4) OIL FILTER ELEMENTS RN28204
(2) HD MAIN FILTER ELEMENTS RN24079-1
(2) HD SAFETY ELEMENTS RN24079-2
RIS 50-AD VGCS540 (1) SEPARATOR ELEMENT RN27518
: (4) OIL FILTER ELEMENTS RN28201
@) HD MAIN FILTER ELEMENTS RN24076-1
(2) HD SAFETY ELEMENTS RN24076-2
RIS 60-D VGC543 (1) SEPARATOR ELEMENT RN27526
R/S 75-D (4) OIL FILTER ELEMENTS RN28204
(2) HD MAIN FILTER ELEMENTS RN24079-1
(2) HD SAFETY ELEMENTS RN24079-2
R/S 100-D VGC544 (1) SEPARATOR ELEMENT RN27526
(4) OILFILTER ELEMENTS RN28205
(2) HD MAIN FILTER ELEMENTS RN24082-1
(2) HD SAFETY ELEMENTS RN24082-2
RIS 125-D VGC545 (1) SEPARATOR ELEMENT RN27527
150-D (4) OIL FILTER ELEMENTS RN28205
NO. 01-08 (2) HD MAIN FILTER ELEMENTS RN24084-1
(OPTIONAL) (@ HD SAFETY ELEMENTS RN24084-2




4.000 HOUR KIT (CONTD

(UNITS WITH HEAVY DUTY AIR INLET FILTERS)

R/S 200-D VGCS546° (1) SEPARATOR ELEMENT RN27535
LOT NO. 01-02 (8) OIL FILTER ELEMENTS RN28205
(OPTIONAL) (2) HD MAIN FILTER ELEMENTS RN24086-1
(2) HD SAFETY ELEMENTS RN24086-2
8.000 HOURKIT -
R/S 50-D VGC518 (2) SEPARATOR ELEMENT RN27518
(8) OIL FILTER ELEMENTS - RN28204
(4) AR FILTER ELEMENTS RN24040-1
R/S 50-AD VGB522 (2) SEPARATOR ELEMENT RN27518
(8) OIL FILTER ELEMENTS RN28201
(4) AIRFILTER ELEMENTS VA1144
R/S 60-D VGBS523 (2) SEPARATOR ELEMENT RN27526
R/S 75-D (8) OIL FILTER ELEMENTS RN28204
(4) AIR FILTER ELEMENTS RN24040-1
R/S 100-D VGBS24 (2) SEPARATOR ELEMENT . RN27526
(8) OIL FILTER ELEMENTS RN28205
(4) AIRFILTER ELEMENTS RN24040-1
R/S 125-D VGBS25 (2) SEPARATOR ELEMENT RN27530
LOT NO. 01 -03 (8) OIL FILTER ELEMENTS RN28204
(4)- AR EILTER ELEMENTS RN24040-1
R/S 150-D VGBS526 (2) SEPARATOR ELEMENT RN27530
LOT NO. 04 - 06 (8) OIL FILTER ELEMENTS - RN28204
(4) AIRFILTER ELEMENTS RN24050-1
RIS 125-D VGC519 (2) SEPARATOR ELEMENT RN27527
R/S 150-D (8) OIL FILTER ELEMENTS RN28205
LOT NO. 07- 08 (4 AIRFILTER ELEMENTS RN24060-1
R/S 125-D VGC591 (1) SEPARATOR ELEMENT RN27527
R/S 150-D (4) OIL FILTER ELEMENTS RN28205
LOT NO. 09 (2) HD MAIN FILTER ELEMENTS RN24084-1
(2 HD SAFETY ELEMENTS RN24084-2
(1) INLET VALVE KIT RN24579-2
R/S 200-D VGC520 (1) SEPARATOR ELEMENT RN27535
LOT NO. 01-02 (16) OIL FILTER ELEMENTS RN28205
(4) AIRFILTER ELEMENTS RN24062-1
R/S 200-D VGC592 (1) SEPARATOR ELEMENT RN27535
LOT NO. 03 (16) OIL FILTER ELEMENTS RN28205
(2) HD MAIN FILTER ELEMENTS RN24086-1

(2) HD SAFETY ELEMENT S

RN24086-2




12,000 HOUR KIT

S 50-D VGC521
R/S 50-AD VGC522
R/S 60-D VGC523
RIS 75-D VGC589
R/S 100-D VGB531

R/S 125-D VGB532
R/S 150-D

LOT NO. 01 - 03

* (AQUAMATIC VALVE)

R/S 125-D VGB533-
R/S 150-D
- LOT NO. 04 - 06

(AIR-CON INLET VALVE)
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(3) SEPARATOR ELEMENTS

(12) OIL FILTER ELEMENTS

(6) AIR FILTER ELEMENTS

(1) INLET VALVE KIT

(1) THERMO MIXING VALVE KIT

(1) MINIMUM PRESSURE VALVE KIT
(1) COUPLING ELEMENT

(3) SEPARATOR ELEMENTS

(12) OIL FILTER ELEMENTS

(6) AIR FILTER ELEMENTS

(1) INLET VALVE KIT

(1) THERMO MIXING VALVE KIT

(1) MINIMUM PRESSURE VALVE KIT
(1) COUPLING ELEMENT

(3) SEPARATOR ELEMENTS
(12) OIL FILTER ELEMENTS

(6) AIRFILTER ELEMENTS

() INLET VALVE KIT

(1) THERMO MIXING VALVE KIT

(1) MINIMUM PRESSURE VALVE KIT

(1) COUPLING ELEMENT

(3) SEPARATOR ELEMENTS

(12) OIL FILTER ELEMENTS

(6) AIRFILTER ELEMENTS

(1) INLET VALVE KIT

(1) THERMO MIXING VALVE KIT

(1) MINIMUM PRESSURE VALVE KIT
(1) COUPLING ELEMENT

(3) SEPARATOR ELEMENTS

(12) OIL FILTER ELEMENTS

(6) AIR FILTER ELEMENTS

(1) INLET VALVE KIT

(1) THERMO MIXING VALVE KIT

(1) MINIMUM PRESSURE VALVE KIT
(1) COUPLING ELEMENT

(3) SEPARATOR ELEMENTS
(12) OIL FILTER ELEMENTS

(6) AIR FILTER ELEMENTS

(1) INLET VALVE KIT

(1) THERMO MIXING VALVE KIT

(1) MINIMUM PRESSURE VALVE KIT

(1) COUPLING ELEMENT

(3) SEPARATOR ELEMENTS

(12) OIL FILTER ELEMENTS

(6) AIR FILTER ELEMENTS

(1) INLET VALVE KIT

(1) THERMO MIXING VALVE KIT

(1) MINIMUM PRESSURE VALVE KIT
(1) COUPLING ELEMENT

RN27518

RN28204

RN24040-1
RN24575-2
RN42400-1
RN42128-1
RN14511-2

RN27518
RN28201
VA1144
RN24570-2
RN42400-1
RN42128-1
RN14511-2

RN27526

RN28204

RN24040-1
RN24575-2
RN42400-1
RN42128-1
RN14511-2

RN27526

RN28204

RN24040-1
RN24575-2
RN42400-1
RN42128-1
RN14512-1

RN27526

RN28205

RN24040-1
RN24575-2
RN42400-1
RN42130-1
RN14512-1

RN27530

RN28204
RN24040-1
RN24560

RN42400-1
RN42130-1
RN14514-1

RN27530
RN28204
RN24050-1
RN24579-2
RN42420-1
RN42130-1

RN14514-1




R/S 125-D
R/S 150-D

LOT NO. 07-08

R/S 125-D
R/S 150-D
LOT NO. 09

R/S 200-D

LOT NO. 01-02

R/S 200-D

LOT NO. 03

VGC524

- VGCS593

VGC525

VGC594

®

SEPARATOR ELEMENTS

(12) OIL FILTER ELEMENTS

©)
(1)
M
)
M

AIR FILTER ELEMENTS

INLET VALVE KIT

THERMO MIXING VALVE KIT
MINIMUM PRESSURE VALVE KIT
COUPLING ELEMENT

SEPARATOR ELEMENTS

() SE
(12) OIL FILTER ELEMENTS

(©)
©)
(1)
M
M
)

&)

HD MAIN FILTER ELEMENTS

HD MAIN FILTER ELEMENTS
INLET VALVE KIT

THERMO MIXING VALVE KIT
MINIMUM PRESSURE VALVE KIT
COUPLING ELEMENT

SEPARATOR ELEMENTS

(24) OIL FILTER ELEMENTS

- (®)

)
M
M
M

®

AIR FILTER ELEMENTS

INLET VALVE KIT

THERMO MIXING VALVE KIT
MINIMUM PRESSURE VALVE KIT
COUPLING ELEMENT

SEPARATOR ELEMENTS

(24) OIL FILTER ELEMENTS

©)
©)
(1)
(1
)
M

HD MAIN FILTER ELEMENTS

HD MAIN FILTER ELEMENTS
INLET VALVE KIT

THERMO MIXING VALVE KIT
MINIMUM PRESSURE VALVE KIT
COUPLING ELEMENT

RN27527

RN28205

RN24060-1
RN24579-2
RN42420-1
RN42130-1
RN14514-1

RN27527

RN28205

RN24084-1
RN24084-2
RN24579-2
RN42420-1
RN42130-1
RN14514-1

RN27535

RN28205

RN24060-1
RN24579-2
RN42420-1
RN42130-1
RN14514-2

RN27535

RN28205

RN24079-1
RN24079-2
RN24579-2
RN42420-1
RN42130-1
RN14518-1
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COMPRESSOR MAINTENANCE LOG

SERIAL NUMBER

REFER TO THE COMPRESSOR INSTRUCTION MANUAL FOR COMP

INFORMATION AND SCHEDULE. THE COMPRESSOR INSTRU
MAINTENANCE OUTLINE ’

MODEL,

LETE MAINTENANCE @
MENT PANEL LISTS A BRIEF

DO NOT REMOVE LOG FROM THIS UNIT

Record date in Date Column and hourmeter reading in the column under each item on which maintenance is performed.
Record pressure differential gauge readings when any other maintenance is performed to provide running record of
approaching oil filter of separator change.

PRESSURE DROP olL

OIL. COOLER CLEANED

. ol HEAT
AIR FILTER ol OoiL FILTER ofL SEPARATOR| RADIATOR |EXCHANGER
DATE CLEANED | CHANGED FILTER | SEPARATOR| CHANGED CHANGED | CHANGED CORE TUBES

.
(@ e: N
>




LURTIS EAST

9 RNS253

1 8USH$

2 €S700

3 70t

4 C5717-1

5 Cs741

6 (5793

7 CY360

8 OFE949

3 0FEIS9

10 OFE960

11 OFE943

12 OFE981

13 0FE9S2

14 OFE983

15 RN10103-5
15 RN10116-6
17 RN10120-8
18 RN10135-3
19 RN10139
20 RN10140
21 RN10222-2
22 RN10340-3
23 RI10456
24 RN10456-1
25 RN10616
25 RN10676~4
27 RN10676-5
28 RN10677-2
29 RN10677-1
30 RN14511-1
31 RN14S19-2
32 RN14519-5
33 RN18104-7
34 RN18104-8
35 RN18104-9
36 RN18116
37 RN1S11S-2
38 RN18136
19 RN18181
40 RN18176
41 RN18210
42 RN18214
43 RN18250
44 RN18339
43 RN18339-1
46 RN18422
47 RN1842S
49 RN18658
49 RN18659
50 RN18683
51 RN18679
52 RN19002°
53 RN19050-21
$4 RN24040
55 RN24575
56 RN24577-1

I3 AALSY:

59 RN28204

/

LIN PaRTR....... ..

BOMLIST RHS2S3 = R/S50C 236 VoLt
{100 PS/
OESCRIPTION....................... .
R7S500

BUSHING-4SHN X 2 1/
COOLER SUPPORT - LEFT 40/50
COOLER SUPPORT - RIGHT 40/50
BRACKET, OIL FILTER R/SS00
CAP-SIGHT GLASS ASSY

THUNB SCREW '

KIT, LABEL R/S50

TUBE SEP TO MIN PSI 40-50
TUBE 3/4* 00

TUBE 3/4* 0D

TUBE SCAV SEP TO SIGHT
TUBE, AIR ENO T0 SEP S0, AD
TUBE MPY TO COOLER 500
TUBE BY-PASS T0 SEP 500
SUB BASE 20X48 R/S500

BASE 42X72 R/S500

FAN MOUNT R/S40-50

HOTOR SHIM R/$500

HOTOR MOUNT R/$500
CROSS-SEP TANK 15-50
TANK-OIL SEP 14 X 30

GUARD COUPLING 100 ROT
GUARD-FAN 24* RO WIRE

FAN COVER 50 S5

FITTING BUCKHEAD 1/4°

FLG 2° NPT €25 W/0-RING GROOVE
0-RING

FLE SAE 16 OIL INJ €25

*0° RING

COUPLING ELEMENT #10 £-SLY
S FLEX 10 FLANGE 2 1/8
$-FLEX 10 FLANGE 4SMM
SWITCH 2-POSITION UNL/L0AD
LABEL UNLOAD/LOAD

SWITCH-2 POSITION CONST/AUTO
SWITCH-START

SWITCH STOP/RESET

SHITCH PRESSURE 30-50 psI
LABEL CONST/AUTO

CORD CONN-TENP SWITCH
LIGHT-RED

LIGHT-GREEN

METER-HOUR 120/60H1
BLOCK-TERMINAL CONTROL

END CLAMP-SHALL CONTROL
VALVE-SOLENOID UNL
VALVE-BLOW 00N 1/2 AC
TEMP SWITCH R/S15-30

TEMP SWITCH R/S15-50

TENP GAUGE

THERMOWELL M14 X 1.5

MOTOR 2 HP 1800 oop

MOTOR SO0HP 1800 1.25SF o0pp
FILTER-4"

VALVE-INLET 4° N0 BYPASS
GASKET. INLET VALVE

alag-GlL Filicx

~ ELEMENT-OIL FILTER

3G HAR 2000 pags ¢
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60 RN32217 COOLER OIL/AIR ASM 40-50 1
61 RN32406 BLADE-FAN 50-60 1
62 RN34120 SEPARATOR-1 1/2° 50,60 1
- 63 RN42105 VALVE-SHUTTLE 1/4° 1
64 RN42110 VALVE,CHECK 1/4° 2
65 RN42111 - VALVE-CHECK 3/8° 1
66 RN42126-4 - VALVE NPV 1 1/4 15-30 1
67 RN42220 VALVE-BALL 1/2° 1
68 RN42225 -~ YALVE-BALL-3/4" 1
69 RN42240 VALVE-BALL 1 1/2° 1
70 RN42403 YALVE-THERM SAE 170* 1
7L RMA2613 . yaLvE-nop wipe DIFF 1
72 RNS2131-2 ORIFICE, SCAV 5/64( .078) 1
73 RNS2139 HALE 0.R.0. ADAPTER 1
74 RNS2141 ADAPTER 90° 3/4 TUBEX! 1/16-12 2
75 ANS2142 ORIFICE-PLUS .040 t
76 RNS2143 ST COMN 3/4 TUBEX1 1/16-12 1
77 RNS2145 FT6 1 172* SAE X 1 1/2* TUBE 90 !
78 RNS2149-1 ORIFICE 80 9764, 1/2 X 1 1/2N1P 1
79 RN52151 SCAV COMPRESSION CONN .255 t
80 RNS2160 MUFFLER, 1/4° 1
81 RNS2170 GLASS-SIGHT SCAV. 1
82 RNS2171 : GLASS-SIGHT ASSY R/S15-200 1
83 RN60064 FT6 1 1/2* TU8E R/$500 1
84 RN60123 HOSE 7/8* 10 R/S40-50-67° A 1
85 RN60137 ELBOW MALE 90° 1 1/4X1 - —_ - — 1
86 RN60161 90* MALE EL 1°00 X 1°NPT 2
87 RN6025S MOUNTS-VIBRATION _ §
88 YA0886 ST. EL 90° 1/4° GALY 1
89 VAA7L7 COMNECTOR MALE 3/4X3/4 1
90 YAAT21 CONNECTOR MALE 1 1/4°X1 1/4° 2
91 VAA722 90 MALE EL 2
92 YAAT23 90° MALE EL 1 1/2X1 1/2 1
93 VAAZ4S AOAPTER 1/8 B8SPPX 1/4 FPT 1
94 VAAZ46 ' WASHER FOR VAA74S 1
95 VAAZS4 HALE EL90’ 1/4X1/4 BLACK NPT 1
96 VAATSS : UNION 1/4X1/4 BLK 1
97 VAA7S6 NUT 1/4° 00 6LX 1
98 YAA7S? SLEEVE 1/4° OF BLK 1
99 VADS1S TEE L 174 X /2 X 1 1/4 1
100 vs618 TIKER SOCKET 1
101 610000 WIRING OIA R/S15-500 1
102 1270009 DECAL-WIRING 15-500 1
103 1330026 TINER 1
104 1330036 RELAY-PLUG IN 2
108 1330037 SOCKET-RELAY 2
196 1330038 SPRING-RELAY 2
107 /N18314-1 FUSE 8LOCK 30aMP 500V 1
108 RN18317-1 FUSE 10AMP MTR 500V 3
109 RN18329 TRANS 200vA FUSED 230/450 !
110 RN18349 FUSE-TRANS-PRI 4 2
111 RN18351 FUSE TRANS-SEC 2 !
112 RN18975 HIR PACKS 1
113 RN18990 0/L HEATER PACK |
114 1330001 SIZE N PANEL OPEN UNIT 1
115 1330040 SIZE N PANEL EMCLOSED UNIT 1
116 RN18133-2 SHITCH-PRESSURE 115-125 !
il3 AN42815 | VALVE-SAFETY 1/2*-150 p3i 1

119 €677 TSUPPORT EIELT DAY O 7esn cn
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121 RN18172
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BOMLEST RHS253 - R/S500

HOLE GROMMETS
HOLE GROMMETS
GAUGE AIR PSI 2 1/2° LIQ FIL
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CURTIS-TOLEDO ne.s: oo misotsors  LIMITED WARRANTY

CURTIS-TOLEDO will, at lts option, repalr, replace, or refund the purchase price of any materials or parts
of any new equipment manufactured by CURTIS-TOLEDO which, within the Applicable Warranty Period spec-
ified on the raverse side of this card, prove, upon examination by CURTIS-TOLEDO, to be defective in mater-

E lal and/or workmanship,. provided that Buyar meets all of the applicable requirements of this Warranty and , ) . e

none of the exclusions apply. - . B ‘
To qualify for warranty service, Buyer must: (1) contact CURTIS-TOLEDO prior to returning mg item and :

g obtain a retuéned material authorization number; and (2) pay all transportation charges to CURTIS-TOLEDO
and back to Buyer.

‘8 This warranty does not apply to and there is expressly EXCLUDED from coverage hereunder; the follow-

; ing: (1) equipment which has been Installed improperly, or which has not been operated and maintained in
accordance with CURTIS-TOLEDO'S ratings and instructions and in accordance with good industry practices:

: (2) equipment which has been damaged In transit or by misuse; naglect, or accident; (3) equipment which has
been repaired or modified without authorization from CURTIS-TOLEDO: {4) the effects of normal wear and tear,

. ? and the effects of corrosion and erosion due to the presence of substances In the environment in which the
equipment is operated and/or in gases passing through the equipment; (5) labor charges incidental to the ser-
vice, adjustment, removal, or repalr of any materlals or parts, or any other expenses incurred by Buyer (all such

! charges and expensas shall be paid by Buyer); and (8) equipment manufactured by others, such as dryers,

. electric motors, gasoline engines, starters, and controls (any claims with regard to such equipment must be

2 | made by the buyer to the original manutacturer of same), “o . .

2 The Warranty provisions contained herein apply ONLY to buyers for purposes of resale and/or to com-

mercial or Industrial users. They do not apply to buyers or users of CURTIS-TOLEDO products for personal, ! . S o

family, or household purpases, for whom there is NO WARRANTY, but to whom the limitations and exclusions CoT e e

3 | shown below nonetheless apply. o . i e L

CURTIS-TOLEDO ASSUMES NO LIABILITY FOR ANY INCIDENTAL OR CONSEQUENTIAL DAMAGES I S . ‘

UNDER ANY WARRANTY, EXPRESS OR IMPLIED AND ALL SUCH LIABILITY IS HEREBY EXPRESSLY j : T

§ EXCLUDED. THE TOTAL LIABILITY OF CURTIS-TOLEDO HEREUNDER FOR ANY AND ALL LOSSES AND T AR

g

2

ALAN BRIAN. INC. 314-432-0126
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PROCEDURE FOR SETTING MODULATION CONTROLS

R/S SERIES

Screw adjusting screw on the regulator all the way in and start the unit.
Set the air pressure switch at the rating of the machine.

With the unit running set the reciever pressure at 10 psig below the air pressure switch
setting.

Open the regulator, by turning the adjusting screw counter-clockwise, until you feel air
venting from the cap orifice. '

Close the reciever valve and let the pressure rise. It should reach the air pressure switch
setting and unload the unit.

If it does not reach the switch setting, turn the adjusting screw clockwise until the air
pressure switch setting is reached.

Relieve the reciever pressure and recheck the modulation setting. The final setting will be
between 7 and 12 psig below the aif pressure switch setting

LV-3532
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CONTROL REGULATOR MODULATION
TROUBLE SHOOTING AND REPAIR

A)  MODULATING REGULATOR IS N01§ENDING SIGNAL
CHECK AIR SUPPLY
ADJUSTING SCREW INTOO FAR

B)  MODULATING REGULATOR SENDING SIGNAL TOO SOON
ADJUSTING SCREW OUT TOO FAR
DEBRIS MAKING SEAT LEAK

ALWAYS LQOSEN ADJUSTING SCREW NUT BEFORE ADJUSTING
HOLD THUMB SCREW SO CAP DOES NOT MOVE AND/OR SETTING DOES NOT CHANGE
DISASSEMBLY:

1) TURN OFF AIR

2) LOOSEN ADJUSTING SCREW

3) TAKE CAP OFF

4) GENTLY REMOVE DIAPHRAM ASSEMBLY

S5) EXAMINE FOR DEBRIS & WIPE OFF DO NOT USE SOLVENTS
6) ALL PARTS SHOULD BE FREE OF KNICKS & PARTICLES

REASSEMBLY:

1) PLACE SEAT CFR AGAINST BODY IN CENTER OF HOUSING
~ ( ASMALL AMOUNT OF GREASE UNDER SEAT MAY BE HELPFUL)
2) CENTER DIAPHRAM ASSEMBLY ON SEAT
3) INSERT SPRING AND GUIDE 4
4) TIGHTEN CAP (90 IN-LBS) (OVER-TORQUEING CAP WILL DAMAGE DIAPHRAM)

5) TIGHEN ADJUSTING SCREW (HAND TIGHT)
~  GUIDE
oL 103

O DIAPHRAM
O ASSEMBLY

OO0

SEAT

1 =
** DISASSEMBLY VIOLATES WA= =~ - -

CA2028



R/S2000 PETROLEUM OIL
Rotaz ComEressor Lubricants |

Product Description
R/$2000 Oil is a premium quality mineral oil based
lubricant developed specifically to meet the unique
lubrication requirements of oil flooded rotary air
compressors. This oil may be used in both rotary
screw and sliding vane type compressors. R/S2000
Oil is reccommended for both static and mobile cora-
pressor units with working temperatures up to 250 F.
R/S2000 Oil is formulated from superior, high perfor-
mance, turbine quality additives which are carefully
selected to p’\}c long service life, excellent oxidation,
stability, enhanced protection from corrosion and
wear, minimal carry over and excecllent anti-foam, air
release and water tolerance properties.

R/S2000 Oil is available in three viscosity
grades, 1SO 32, 46 and 68.

Applications

F 52000 Oil has been specifically developed to provide
¢ :h quality lubricant performance for all designs of oil
1. oded rotary screw and vane type air compressors.
This product is suitable for use over a wide range of

opci-ating conditions and ambient temperatures in
machines of single and multistage design with male
or female drives. ' T

Although developed principally for static
heavy duty industrial compressors, this product is.
cqually applicable to mobile equipment, provided
that the lubrication system is separate from that of
the drive unit.

R/52000 Oil will fully meet the require-
ments of all major rotary screw and vane compressor
manufacturers, including Atlas Copoo, Dresser Rand
Sullair and Compair. R/S2000 Qil also meets the
proposed Lubricant Standard ISO/DP 6521. Cate-
gorics DAH and DAG for rotary screw COTPIessars.

HANDLING & SAFETY INFORMATION

Refer to R/S2000 Material Safety Data
shect (MSDS) and Environmental Data Sheet (EDS)
The MSDS and EDS should be available from your
supplicr or you may call general MSDS assistance
number, 1-800-240-6737.

SOC: 671a-96
(Replaces SOC 671-93)




Typical Properties of R/S2000 Qil

ASTM ISO GRADE
Method 32 46 68
Product Code 67122 67120 67123
Property '
Viscosity: D445
@ 40°C, cSt 32 46 68
@ 100°C, cSe 54 68 88
Viscosity Index : . D2270 101 100 102
Gravity, APl @ 60°F D298 05 297 292
Pour Point, °F - D97 -20 -10 K
Rust Test D6658 Pass Pass Pass
Foam Test, Tendency/Saability 0892
Sequence | 0/0 oo 0/0
Sequencel . _ 20/0 15/0 0/0
Sequence il 10/0 10/0 0/0

NOTE: Product typical properties are current as of the date of publication of this Technical Bulletin.
These properties are determined by averaging actual batch data provided by the manufacturing locations
over 2 period of time. These typical data cannot be guaranteed to be identical to the products pro-
duced at any specific time. The data provided in this publication are presented as a guide to Curtis Lubri-
canc users. Check with your Curtis Representative for the latest information.

CURTIS TOLEDO, INC.
1905 Kienlen Ave,
St. Louis, MO. 63133

1-314-383-1300
Fax 1-314-381-1439




CYTRTIS-TOLEDO, INC. WARRANTY REGISTRATION

KIENLEN AVENUE START-UP CHECKLIST - ROTARY SCREW COMPRESSOR
>.. LOUIS, MO 63133
MO DAY  YEAR
COMPRESSOR MODEL NUMBER _ __ FACTORYSHIPDATE _ __ _ -
SERIALNUMBER _ _ =~ ' START DATE —_—
AIREND MODEL/TYPE CURTIS-TOLEDO ORDER NO. __ —
AIR END SERIAL NO.

— —— —— ——

-——--—----——-_-_-------_------------------———----------—------—-------------_--_------—-------

THIS CHECKLIST DOES NOT REPLACE THE INSTRUCTIONS CONTAINED IN THE CURTIS-TOLEDO SERVICE

MANUAL. ALWAYS REFER TO THE SERVICE MANUAL FOR PROPER PROCEDURES, METHODS, OPERATING )
SPECIFICATIONS, AND SAFETY PRECAUTIONS.

—-------------_---_-------------_---------------—------—-----~_---------_-----------_---------.

PRE-START: SAFETY:
a CHECK ALL PIPING, PIPE COUPLINGS AND HYDRAULIC O _ FAN, COUPLING, BELT DRIVE GUARDS IN
HOSE CONNECTIONS (NOTE: FITTINGS MAY LOOSEN PLACE WITH NO INTERFERENCE.
IN HANDLING AND SHIPPING). .
- a SAFETY RELIEF VALVES UNOBSTRUCTED
3 CHECK MOTOR AND COMPRESSOR MOUNTING BOLTS AND OPERATIONAL.
FOR PROPER TIGHTNESS.

’ ~ 0 SAFETY SHUTDOWN DEVICES FOR PROPER
{CHECK COUPLING AND/OR BELT DRIVE ALIGNMENT FUNCTION AND OPERATION.

(INSPECT V-BELT DRIVE FOR PROPER TENSION).

: a ELECTRICAL CONNECTIONS TO CODE AND
a CHECK OIL LEVEL WHILE THE UNIT IS TURNED OFF PROPERLY WIRED TO CURTIS-TOLEDO
AND OIL HAS SETTLED TO ITS LEVEL: ADD OIL ONLY WIRING REQUIREMENTS.
IF THE OIL GAUGE READS IN THE “ADD OIL” RANGE. .
a CHECK TO MAKE SURE UNIT IS LEVEL AND
1 CHECK AIR END INLET FILTER. INSPECT FOR BOLTED TO FLOOR.
OBSTRUCTIONS AND PROPER MOUNTING.

a READ COMPRESSOR OPERATING AND/OR

0 CHECK MOISTURE SEPARATOR AND AUTO DRAINS INSTRUCTION MANUAL AND UNDERSTAND
FOR INSTALLATION.AND FUNCTION. COMPRESSOR OPERATION AND CONTROLS
PRIOR TO STARTING UNIT.
0  CHECK WATER PIPE CONNECTIONS AND SERVICE
(IF WATER COOLED).
START-UP
. CHECK CORRECT ROTATION OF DRIVE MOTOR. d CHECK FOR UNUSUAL NOISE.

NOTE: MOMENTARILY BUMP START TO CHECK

ROTATION. IF ALLOWED TO RUN IN WRONG ROTATION, O CHECK FOR NORMAL VIBRATION LEVEL.
AIR END DAMAGE WILL OCCUR.

g CHECK UNIT FOR ANY AIR, WATER, AND

7 CHECK CORRECT ROTATION OF AIR/OIL COOLER FAN. OIL LEAKS AND CORRECT AS NECESSARY. .
CHECK OPERATING PRESSURE ON THE UNIT. OBSERVE 33 WITH POWER OFF AND LOCKED OUT,
AND ADJUST CONTROLS FOR PROPER OPERATION OF CHECK ALL MOTOR WIRING AND ALL
THE COMPRESSOR UNIT AND SYSTEM PRESSURE. PANEL TERMINAL CONNECTIONS.

d CHECK WATER SERVICE AND WATER FLOW RATES / 3 CHECK FOR PROPER VENTILATION
TEMPERATURES NOT TO EXCEED 110°F. THROUGH AND AROUND THE UNIT.




OPERATIONAL INFORMATION:

\SURE LINE VOLTAGE LL1. L2 L3. COOLING WATER TEMP. IN of
FORE STARTING) COOLING W TER SURE
) ATER P

MEASURE AT FULL LOAD: RES N _FSIG

LINE VOLTAGE LL L2._ L3. COOLING WATER TEMP. OUT oF

DRIVE MOTOR AMPS - L1. L2, L3. _CO%LIN% })vgmx TYPE:

FAN MOTOR AMPS L1 L2. L3. LING TOWER

_ 0 CITY WATER
AMBIENT ROOM AIR TEMP. oF
0 LAKE/RIVER
AIR/OIL TEMP AS SHOWN ON
STARTER PANEL GAUGE oF STARTESI;E-WYE (?ELTA
—_— TIMER SETTIN

SUMP AIR PRESSURE FULL LOAD PSIG

SUMP AIR PRESSURE UNLOADED PSIG AUTO nggr nogm .

UNIT DISCHARGE AIR PRESSURE

AT FULL LOAD PSIG , gsx}, GSEPARATOR DIFFERENTIAL
- PRESSURE SETTING: LOAD PSIG

—_ APPROXIMATE DUTY CYCLE %
UNLOAD PSIG _
MODULATIONSET ________ PSIG

.-------------------..-----------_------_---------—-_~--

.INSTALLATION INFORMATION:

TNACATION: 0 INDOOR-HEATED 0 INDOOR-NON HEATED O CLEAN 0O DUSTY O ADVERSE
‘E: FREEZE PROTECTION MAY BE REQUIRED TO VALIDATE WARRANTY.

U OUTDOOR LOCATION 0 PROTECTED FROM THE ELEMENTS O CLEAN a DUSTY O ADVERSE

'NOTE: WARRANTY MAY BE VOID IF UNIT IS INSTALLED WITHOUT OUTDOOR AND FREEZE PROTECTION
PACKAGES.

I i b N

{SUMMER AMBIENT TEMPERATURE RANGE °F TO _ °F
WINTER AMBIENT TEMPERATURE RANGE °F TO °F
SYSTEM AIR RECEIVER SIZE GALLONS

T T S S e T R S m s M e r r e r cc e Cer c e, m .- . ——---- -

0 REVIEW WITH OWNER OR DESIGNATED PERSONNEL CORRECT OPERATING PROCEDURES, ROUTINE
MAINTENANCE SCHEDULES AND OIL SAMPLING REQUIREMENTS

a MAKE SURE YOU HAVE SPARE FILTERS AND OIL ON HAND.
O OVERALL CONDITION AND APPEARANCE OF UNIT IS GOOD EXCEPT AS NOTED:

COMPANY NAME

ADDRESS

CITY STATE ' ZIPCODE

ER’S REPRESENTATIVE

CURTIS DISTRIBUTOR

INSTALLED BY:

KEEP QORIGINAL - SEND. COPY TO THE CUSTOMER SERVICE DEPT., CURTIS-TOLEDO, INC.

10085 KTENY BN AVENTIET CT ¥ NITYC RN £33 "T'IY TUTREY R BRTIee o o e e



2 WAY PILOT OPERATED —
- General Service Solenoid Valves 8210

SERIES
Brass or Stainless Steel Bodies « 5" to 2 : NPT SERIE

Specifications Page 11, connins descripions and
Solcnoid Enclosurcs: Vaives listed in this  Ordering infoemation for: Open Frame
series have cither Red-Hat menal solenoid~ Salenoids « Junction Box Enclosures
enclosures or Red-Hat (1 molded cpoxy * Pancl Mount Constructions.
salenoids. Red-Har Il vatves are identificd  Electrical: Standard Volragcs:

by the change {cter “G- in their caralog 24,120, 240, 480 volts, AC, 60 Hz

numbers, c.g. 8210GH, and arc shown (or 110, 220 voles, AC, 50 Hz)
in red. 6, 12, 24, 120, 210 vokts, DC
Standard Enclosurcs: Other voltages are availahlc when
Red-Hat —Type 1 General Purpose required. ' :
Red-Hat | —Types 1, 2, 3, 35, 4 and Coil: Contiauous ducy molded Ctass F Disc Holder — Nylon, as listed -
iX Combination Generl Purposc or H, as listed. . ' Core Tube — 305 ss. !
and Warcrtight. ) Nominal Ambient Temperature Care and Plugnut — 430F ss. :
- : . 7 " Ranges: Red-Hat and Red-Hat 1} Valve’AC  Springs — 302
tional Enclosures: - . “prings 55
gcpd-ltl,;::— ;';pcs :r;imd 9 Combination Construction: A2°F 10 125°F Shading Coil — Copper (brass body);
: ; vl Roiiers N Red-Hat ValvesDC Construction: 32°F 10 Silver (stainless steel body)
Explasionproof and Ruintight, To order, 77°F ( 104°F ional .
add peefix “EF 1o catalog number. S ( - 0ccasionally), Approvals: CSA certificd. .
(Excepe Catalog Numbers 8210857, Red-Hat 1 Valves/DC Construction: 32°E UL fisted as indicatcd. Refer to
A210B58 and 8210859)® to 104°F Engineerlng Section for details. B
Red-Hat [t — Types 3, 38, 4, 4X, 6. 6r 7 Refer to Engineering Scction for detalls. ?fdc,mg lafmgi:m y o i
and 9 Combination Explosionproof and Valve Parts in Contact mportant We must have catalog number, p
Wautcrtight. To ocder, 2dd prefix “EF to with Floids: "’L‘”g"_zﬂg Hgfc‘z eraing P"‘“‘l": i
y se § :
catatog number. Body — Brass or Stainless Scecl, a5 listed ::(em:::i va:;gcs rainers wit :
Additional constructions are available, Seals and Discs — Buna “N” or Teflon®, ’ l,
@‘hc Optioaal Elecirical Features Scctioa, as listed *DuPom Co. tadomart
SPECIFICATIONS '
S1andard Seleooid Enciasures ' wm Ratloy
Rad-Hal-Typo 1 ~ Class of Call
Red-Hat t-Types 1,2.3,98.4 and ax - nsolates - N
. Brast Body 5.S. Body R A
Pipe | Ovifice Ret | . flof. . :
Size | Sts Colslog | Mo | WL | Catalog | we. | WL |
(ns.} | (ins.) : ! 308 $3U | - Gag> | Waler | @ sU Wumber | @ |Usting] Nemder | @ |usiing] ac pe
NORMALLY CLOSED (Closed when de-energized), Buns “N” or Teflon® Seating .
Wl wlisjel ' PpRANCE Bp AG T i 150182106730 | 12 | « [8210G36® | 1 | » S1F [ 1LGF
n L0 3 g1 150 18210G33 - 50 0 — — — | 10.1F | 11.6F
Ys %h 3 51 150 18210GY 60 o — — | — | 6.1F | 11.6F
wlw|3|s| — 821066 0| o — — 1T —
ol the 1 22 1 @] . 150 (8210G1Sq | 2P | o [B2106T7®@ | 2p | | 6.0 | 11.6F
a i 4 0 150 {8210G34 50 (-] -— — | — [ 10./F [ 11.6F
] h 4 0 150 — —{ — | 8210G87 o J17.0F | 118F
‘h Sh 4 51 150 821062 80 [ —_ - — | 8.1F1LEF
e Sh 4 1§54 — | 821067 S0 (] - — — | 1F] -
Wl w| s o] 1501 — 8 T T8210688 | 70 | « [17.0F |1l.6F
Y M 5 5. 150 |8210G9 90 ] — - — | B.1F [ 11.6F
Wl w| s ol 150 | 8210635 80 | o — — = [0 116F
Y W} 8S [ 5. 150 | 8210G3 0] o - — | —.| 61FJ11.8F
Y e § 0y, 77 |821082603( 10P ) ® — - — | 15.4F |30.6M
AV o} 77182108543 | 11D[ ® [8210089 | 150 | @ 15.4/F_|30.8H
— Pt 1| afs ) 190 821064 LD | o | — [ | < [GF|116F
Toroj-1-]13s)0f —’18210827 | :14P. ] o - - | = -
vl ta] 15 [ o 7718210850 | 320 @ — = | = |15.4F]30.6H
LA I LR I O 150 |8210G8 6o o -~ = — V81 eF
Ta | {2250/ 77182108560 | 330 @ — — | — | 15.4F {30.6H
e | | 225§ s 150 821062 | 18D | — | — ] — | aF|neF f
2| W @l 150.]8210G100 | 20p [ o — | =] =] s [ierF]
2n| | 455 180 | 150 [8210GT0T | -21p [« | = [ =T=T1swier]

TOTAL P.B2




BULLETIN F-48

VFC Series Visi-Float® Flowmeter
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Installation and Operating Instructions

SPECIFICATIONS

Meter Body: Acrylic Plastic Metering tube
machined into body

Wetted Metat Parts: Stainiess Steel

Floats: Stainless Steel

Fittings: PVC

Guide Rod Holder: Mineral reinforced nylon

3 bonded in fitting with epoxy

[ ; < {EC models only)
- W Pipe Connections: 1" N.P.T. female, horizontal or .
N is Py { : vertical
. 4. 1y “O" Rings: Buna-N
7 98- 2 Mounting Inserts: 10-32 x %" deep
' Scale: Hot pressed into acrylic body
s Pressure Rating: 100 P.S.1. maximum
T Temperature Rating: 120°F maximum
Back =~ End Accuracy: ' =2% of full scale
Connections Connections
Dwyer Series VFC Visi-Float= flowmeters are available in PIPING

two basic styles, eitherback or end connected with direct
reading scales for air or water. Installation, operation, and
maintenance are simple @nd require only a few common
sense precautions to assure long, accurate, trouble-free
service.

CALIBRATION

s All Dwyer flowmeters are calibrated at the factory and
normally will remain within their accuracy tolerance for
the life of the device. If at any time you wish to re-check
its calibration, do so only with instruments or equipment
of certified accuracy. Do not attempt to check the Dwyer
Visi-Float~ flowmeter with a similar flowmeter as even
minor variations in piping and back pressure can cause
significant differences between the indicated and actual
readings. If in doubt, your Dwyer flowmeter may be
returned to the factory and checked for catibration at no
charge.

LOCATION

Select a location where the flowmeter can be easily read
and where the temperature will not exceed 120°F (49°C).
The mounting surface and piping to the flowmeter should
be free from vibration which could cause fatigue of fit-
tings or mounting inserts. Piping must be carefully
arranged and installed to avoid placing stress on fittings
and/or flowmeter body. Avoid locations or applications
with strong chiorine atmospheres or solvents such as
benzene, acetone, carbon tetrachloride, etc. Damage
due to contact with incompatible gases or liquids is not

' covered by warranty, Compatability should be carefully
determined before placing in service.

©Copyright 1988 Dwyer Instruments, Inc.

INLET PIPING: :

it is good practice to approach the flowmeter inlet with
as few elbows, restrictions and size changes as possible.
Inlet piping should be as close to the flowmeter connec-
tion size as practical to avoid turbulence which can oceur
with drastic size changes. The length of inlet piping has
little effect on normal pressure fed flowmeters.

For vacuum service, the inlet piping should be as short
and open as possible to allow operation at or near atmos-
pheric pressure and maintain the accuracy of the device.
Note that for vacuum service, any flow control valve used
must be installed on the discharge side of the flowmeter.

DISCHARGE PIPING

Piping on the discharge side should be atleast as large as
the flowmeter connection. For pressure fed flowmeters
on air or gas service, the piping should be as short and
open as possible. This allows operation at or near atmos-
pheric pressure and assures the accuracy of the device.
This is less important on water or liquid flowmeters since
the flowing mediumis generaily incompressibleand
back pressure will not affect the calibration of the
instrument. .




BULLETIN F-48

SERIES VFC
Visi-Float® Flowmeters
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DIMENSIONS
POSITION AND MOUNTING MAINTENANCE

All Visi-Float" flowmeters must be installed in a vertical

position with the inlet connection at the bottom and out-
let at the top. :

SURFACE MOUNTING:
Drill three holesin panel using dimensions shown in
‘drawing. Holes should be large enough to accommodate
#10-32 machine.screws. If back connected model, drill
two additional holes for clearance of fittings. Install
mounting screws of appropriate length from rear. Attach
piping using RTV silicone sealantor Teflon * tape on
threads to prevent leakage.

CAUTION: Do not overtighten fittings or piping into
fittings. Maximum recommended torque is 10 ft/bs.
Hand tighten only.

IN LINE MOUNTING:

Both end connected and back connected models may be
installed in-line supported only by the piping. Be sure
that flowmeter is in a vertical position and that piping
does not create excess stress or loading on the flow-
meter fittings.

OPERATION

Once all connections are complete, introduce flow as
slowly as possible to avoid possible damage. With liquids,
make sure all air has been purged before taking readings.
Once the float has stabilized, read flow rate by sighting
across the largest diameter of the fioat to the scale
graduations on the face of the device.

The only maintenance normally required is occasional
cleaning to assure proper operation and good float
visibility.

DISASSEMBLY:

The flowmeter can be completely disassembled by re-
moving the connection fittings and top plug. Whenllifting
out the float guide assembly, be careful not to lose the
short pieces of plastic tubing on each end of the guide
rod which serve as float stops.

CLEANING:

The flowmeter body and all other parts can be cleaned by -
washing in a mild soap and water solution. A soft bristle
bottle brush will simplify cleaning of the flow tube. Avoid
benzene, acetone, carbon tetrachloride, gasoline,
alkaline detergents, caustic soda, liquid soaps, (which
may contain chlorinated solvents), etc., and avoid pro-
fonged immersion.

RE-ASSEMBLY:

Install the lower fitting and then the float and float guide.
Finally install the upper fitting and plug being certain that
both ends of the float guide are properly engaged and the A
float is correctly oriented. A light coating of silicone stop
cock grease or petroleum jelly on the “O"rings will help
maintain a good seal as well as ease assembly.

ADDITIONAL INFORMATION:
- For additional flowmeter application information, con-
version curves, correction factors and other data

covering the entire line of Dwyer flowmeters, write for
bulletin F-41.
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CAUTION LY Fignie !
\Whea using DC (Direct curtent),
the positive pole(+) should be
coanected to connector L.

Tiem | Qty | Description

JA i Gaiket

) | Connedor

2C 1 Washer

28 1 Nut

2A 1 Coil

2 | Sulenwid Valve
{B i Gasket

1A | Scegw

1 1 TEC-22N Timer

Put the protection cap back inlo place and revonnect {he connector to the
timer and tighten the screw.

Setting the limer Set the interval time (12) with the right button.
Set the discharge time (1) with the left button
Serting the times should be done ns folloavs:

.Sct TJ to 2 seconds and T2 10 20 minutes and adjust from these as neccecary.
Service & Vigiotenspnee

The electronic drain vilve is maintenance froe. Howeves, we recommend teplacing weanng
valve purts every (wo yeurs. Y ou can obtain service kits from your dealer.

We alsy rocomnsend you test the chechonic dain valve evesy time the cumpressed vir sysien
ischecked, by pressing the TES Fawitch on the timer.

o DeAIY

Installation & Maintenance
instructif:f@ns for the
Flectronic drain valve




Prodace

Tecbnicat data

Function

An electeonic deain valve, cansisting oft
A solenuid valve, & tinier und & connsctos.

Timer

Interval Tume T2(1)
Discbusge Tune (1(4)
Maunuel T'est Switch
Supply Volge (2)
Cetsent Consurnption
Operating Tempernture
Environmental #frotection
Cluse Materis!
Connection

indicutors

Valve

Type

{00t Porty

Max. Working Pressure
Opesating Tempenture
Madia Temperature
Valve Bxty

Insutstion
Envirosncatsl Prolection
Supply Voluge

Voltage Tolerance
Mousting in any pusition

The function of he electronic druin vulve is to drain condensate from a
condensute seporutors and air filiers, ‘T he cundensete can e
sdjustable time cycles of 0.5 10 45 ininutes. The draining time can be set between 0.5 €0 10

stvonds

0.5 - 45 minules
0.5 - 10 seconds

24V - 240V 10%% 50/60H2
Max. dmA

-10°C 10 +50¢C

1P 65 NEMA &

ABS Plastic FR Grade

DIN 43650A 1SO 4400/6952
Yellow, valve open

Yelow, vaive closed

2/2-\Vuy disect uctiog valve
147, 3/8", 1727 - NPT Feaule
230 sl

24C/55%C anbient

Max. 90C

Forged Beass, Ocifice 177"
Thental group H (2009C)

1P 65

24V . 240V

See coil for the ousroct supply
volnge!

£10%

U compressors, aif dryers,
drained in any interval between the

433

. 110 mm
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Side view

CAUT)ONIWhea installing the eleciranic drain valve inake sure that:

- Compressed air is verted. (2er0 presour)
- Electric power is switched oft'

lagtallation of the glectronic drain valve
VALVE

When instatling the cloctronic drain valve take aute of the direction of the siyow on the valve, The arrow
should comply with the flow disection of the condensatc, The ¢clectrogic drain valve can be mounted in any
pusition. An apropiute reservolr should be instaliod mounted on the outlet side of the valve o collect e
condensate, This can slso be done using a pipe line, Beware when using a hose that no whiplash can ocour

whea (he vulve is open.

TIMER
Remove the screw on the top of the onanector. Remave th
frotn the connector. Connoct the cable as shown in fig 2.

¢ plug Grom the timer. Remave the protection cap
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FEATURES AND BENEFITS

Delta P Slide Indicator
Ensures economical operation
by changing color when filter
alement requires replacement,
Fittad as standard on filters up
to 60 scfm (exclucing KVA).

Colaor Coded Elements
Allows easy identification.
Elements are designed using
the latest media inngvations
and manufacturing technolegy.

internal Automatic Drain
Reliably discharges collected
concensate (exclucing KVA
and KFS 250 & above).

Maintenance Friendly

" New Modular Housings for
Flows up to 780 scfm + Differentiai siice or gauge indicator

arc highly visiole red zone displays

» Manufactured from tcp guality alu-
wren slement(s) requiras replacement

minum, zinc and stee!

* 1,8 wrn bayeret head (¢ bowl con-
nections for easy access (20 tc 170
s¢im)

« Epoxy powder coated (intericr 372
exterior) for added curaoility ang
corrosion resistance

¢+ Threaded connection for 250 scfm

* Wali mounting brackets available
and up

* All filter tyoes Abhsame size housings

TY emme g T T~ N

Deita P Gauge
Large, easy-to-read
dual gauge faces allow
housings to be mounted in

any flow direction,
Fitted as standard on fil-
ters from 100 and up
(except KVA).

Modular Connections

Space-saving design allows
housings to be connected in

series withcut additional piping.

Liquid Level Indicator
Visual monitoring of liquid
level and verification of drain
operation.

Enhanced Performance

+ Latest filter media technoiogy resuits in

higher efficiercies and lower Delta P

+ Additional fitar type for extra cnucal

applications

* 150°F maximum inlet temperature

* 250 psig maximum working pres-

sure (pressure vessels, 225 psig)

R Ko




K73 - Kanser Filered Scpaater
am of Ahercocler (shown)
* Uquid Remavat - 98+% of waler )
* Max. Liquid Loading - 25.000 ppm wiw
= Solid Particte Removal - 3 microns
* il Carry-Over - 5 0pm wiw
* Pressure Drop: Dry-1 psl; Wet-1.5 psl

Level 1:
_l_.ow Grade Shop Alr

-

~

KPF - Kaeser Particutate Filter
O raam of Relrig d Air Dryer (shawn)
Downsiream of Healless Desiccant Dryer
Upstream of KORKOX

* Liquid Remova! - 100% of water

* Max. Uquid Loading - 2.000 ppm wiw

+ Solid Particts Removal - 1 microns

* Qi Carry-Over - 1 ppm wiw

= Pressure D:op: Oey-1 gsi; Wot-2 psi

Levef 2:
General Shop Alr
Air Tools

Sand Blasting

KCOR - Xaeser Qlt Removai Filter
Oownsiream of Refngerated Ai Oryer (shown)
Upstresm of Desiccsnt Cryer

- Liquid Removal - 99.39+% of aif

* Max. Liquid Loading - 1,000 ppm wiw

* Sclid Particle Removal - 0.01 microns

= Qit Carry-Over - 0.01 ppm wiw

¢ Prassure Orop: Dry-1 gsi; Wet-3 psi

Level 3:
Instrument Air
Paiat Spraying
Powdar Coating
Packing Machines

KOX - Kageser Oil Removal eXtra Fine Filter
Downstrear of Refrigeratad Air Oryer (shown)
Upstream of Desiczant Dryer or KVA

* Liquid Remaval - $9.999+% of od

* Max. Liquid Loading - 100 pprm wiw

* Solid Pariicie Removal - 0.01 microns

Level 4:

Food Industry

Pharmaceutical &
Chemical Industries

Laboratories * Oil Carry-Cvar - 0.001 gpm wiw
* Pressure Drop: Dry-2 psi; Wel-8 psi
KYA - Kaeser Yapor Adsarber
Level 5: g?yv;:s((s::::“ ;:l KCRMOX & Desiccant Air
Outd_oqr Pipalines + Lauid Removal - 0%
Braweries + Max Liquid Lsading - 0 ppm wiw
Dairy Industry + Solid Particte Removal - 0.01 microns

* Vapor Carry-QOvar « 3 203 pom w/w

Electronies Indust
i = Pressure Crep: Dry=1 psic Wel-N/A

Pharmaceutical &
Chemical Industries
Laboratories

Level 6:
Breathing Air
(Meets OSHA
grade D)

Breawning &ir System

Note 1: All Kaeser Rotary Scraw Comaressars have buill in aftercoclers. However, for equipment without an afercooier, or where the
discharge tampaeratuce Is 113°F or higher, an aftercooier should be’ pagitioned at the location shown.

KFS/KPF/KOR/KOKX filter elements should be replaced at 10 psid (red area of Deita P gauge) or annvally, whichever occurs first. KVA fil-
tar alaments should be replaced afer 1,000 hours of oparatian or annually, whichever occurs first. Kaeser recommends that all
condensate should be pracessad through the Kaeser Condensate Management System (CMS) which provides 1 safe and economi-
cal means of di@:sing of tha environmentally threatening oil/water mixtura.
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ENGINEERING DATA

F3 - Kaeser Fillered Separalor (removable sleeve)
KPF - Kaeser Particulate Filter (mesh aver white)
KOR - Kaeser Oll Removal Filter (Standard Applications - red element)
KOX - Kaeser Oil Removal eXtra Fine Filter {Critical Applications - blue element)
KVA - Kaeser Qil Vapor Adsorber (green glement)

71 @100 psig
(ctm)

Modular Type Housing .
| (PR 1591 20 20 47 NPTF_| ci' £ ko] 250 | areatu 8
[FiMer. Tybafi- 35 35 't NPTE [ : 250 4% x 111, 8t

Filter Type):- 60 ) HONPTE |- Bt 250 4 x 3'h 8%
(Flitar Type)~ 100 100 1"NPTF | "2 250 S x 15%: -9
(Fittar Type) - 170 170 1°NPTF |- 2 250 S5 x 19, 10
{Filter Type) - 250 250 17" NPTF 4 250 6'/: x 23 10'.
(Filter Type) - 375 378 1"y NPTF 4 2 250 8% x 27'): 11
{Fihar Type) - 485.2 485 2" NPTF S £ 3 250 7. x 31 28
{Filtar Type) - 485.2.5 485 24 NPTE | s sl ae a3 [mizas 250 TLx 31 28
(Filtar Type} - 625 625 2NPTF | s A3 3 [-7- 250 74 x 37 3
{Filter Type) - 780 780 2" NPTF 5 -3 3 7 250 Thx a2 38
Prassure Vessal |

. 2 Y e

Fifet Tuee)i- 1000P 1000 | 3"NPTM 225 16 x 48 91

Fiter Typar.- 1250P 1.250 INPTM | 8 - 225 16 x 48 91
(Miter Tyge)i- 1875P 1,875 FNeT™M | 8 225 16' x 48 120
(Filter Tyge):- 2500F 2,500 4" Flange | 8§ - 225 20 x 52' 179
(Fier Type) - 3125P 3.12% 4" Flange | .8 225 20 x 32", 182
{Filter Typa)'- S000P 5,000 6" Fiange 8 225 24 x 54% 271
{Fiiter Typa) - 6375P 6.37% 6 Fange 8 225 28 x 62", 518
{Fiiter Typa) - 8750P 8,750 6 Fange | 8 225 28 x 62" 527"
[Fiiter Tyce) - 1187SP 11,875 8" Flange ] 225 22 x 69'% 709
(Fiter Type) - 1625CP 18,250 8" Flange 8 K "9 225 39 x 68 918
(Filter Type) - 21250P 21250 | 10°Flange | 8 [ 8% - -9 225 46 x 71 1412

1 - Intarmal Autcnatic Drain, Della P Slide Indicator, Ligu:d Lavel Indicator.

2 - finlamal Autcmatle Drain, Defta P Gauge. Liquid Lave! Incicator.

3 - Intarnal Automatic Orain, Defta ® Gauga.

4 - Manual Drain, Delta P Gauge, Liquid Lavel Indicater {For automaltic draining, optional external drain is available).

5 - Manual Orain, Delta P Gauga {For aulomatic draining, 2ptiona!l extamal drain is availatle).

6 - Manual Drain, liquid Lavel Indicater {Drain trap not raquired).

7 - Manual Drain (Drain trap not requirad). )

3 - Flugged Drain Poa, Delta P Gauge & !nstailation Kit :7o¢ aulomatie draining. optional extemal drain is available).

9 - Pltugged Drain Pon {Instailgtion of 3 manual drain is raccmmended).

R N I 7 Y R T e e
To find the maximum flow for 3 fittar size at pressucas cther than 100 sig, multiply the ratad flow by the Corraction Factor cerre-
Spenaing ¢ the minimum prassura at the iniet of the filter. Do not selact filters by plea siza. Use How rate and operating prassure.
Y ™ 14 r Y

Minimum Inlet 20 | 30! ¢ | s | a0 100 | 120 | 1s0 | 200 | 2se
Pressure (psig) i . i H | !

Corraction Factor 030 | 039 048 . 065 | 082 1.00 117 | 143 1.87 2.31
Ncte: Maximum iniet temgeralyrs is 150°F,

Specifications are sutject la charge without natice.




COMPRESSORS

COMPRESSED AIR FILTERS

Kaeser Gives You the Air
Quality You Require -

Ambient air contains contaminants that
are drawn into the compressor. These

contaminants are concentrated during

compression and find their way into the
compressed air system. A typical com-
pressed air system is contaminated
with abrasive solid particles such as
dirt, rust and pipe scale, compressor
lubricants, condensed water droplets,
and oil and hydrocarben vapors.

Contaminated compressed air sys-
tems increase operating costs by rob-
bing the air system of useful power.
This results in reduced efficiency, dam-
aged air-cperated equipment, higher
maintenance and repair costs, reduced
production caused by downtime, was!-

ed man hours, and increased product
rejections.

The properly .sized and selected
Kaeser filter(s) in conjunction with the
appropnate dryer will remove these
contaminants.This will allow your com-
pressed air system to deliver the qual-
ity of air required for your particular
application--whether it's plant air,
instrument air, or breathing air.

High Performance Fiiters and
Separators

Designed and developed using the lat-
est innovations and manufacturing
techniques, Kaeser offers a new solu-
tion to compressed air filtration. Fiiter
housings are designed with larger flow
areas to ensure low pressure drep and

to provide easier installation, operation
and maintenance. The result is consisg-
tent product quality while minimizing
operating costs.

Kaeser Reduces the Cost of
Compressed Air

Kaeser filters remove more contami-
nants with less pressure drop.
Compare the operating pressure drop
of competitive brand filters and remem-
ber, for avery extra 2 psi of pressure
drop, power requirement increases by

1%.

With a greater selection of application-
specific filter types, sizes, and techni-
cal and servica support, Kaaser offers
a systemized solution for ait of your
compressed air quality requirements -
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Series RM Rate-Master® Flowmetens

Molded of tough Holycarbanate plastic. Used tp indicate g

manually contral air or gas flow frgm 11800 $CRy .
water flows to 10 GPM

"

The Dwyer Rate-Master® line of direct reading precision flowpg, >Knobs :
ters incorporates many unique user features at moderate cost, [“Pressure Ratir
\ These low cost flowmeters are ideal for general use. : [Temperature F |
heouracy
Easy to read design — The direct reading seales eliminate ?""—'— :
troublesome conversions. The scales are brushed aluminum, Wetering Vaiv: |
coated with epoxy and the graduations are on both sides of the |&e
indicating tube. Special integral flow guides stabilize the float [-Top Mounted
throughout the range to keep it from hunting or wandering in the A
bore. The float is highly visible against a white background. Pointer Flag
Construction assures accuracy — AJl Rate-Master® flowmeter
bodies are injection molded of tough, clear, shatter-proof S S
polycarbonate plastic around a Precision tapered pin. Criticy) —[< Model RMA
internal diameter of the variable orifice tube is held withip W—_
%0.0004". The result is accurate and repeatable readings. The “SCFH Air
single piece plastic body is mounted to 5 stainless steel back bone 7055
into which pipe thread inserts are welded to absorb piping torque, L
Precision metering valves of brass or stainless stee] (specify BV or [*22
SSVon order) are available as an optional extra and permit precise i 55
flow adjustments, For vacuum applications, Model RMA units are %g——-—
available with top mounted valves (specify TMV). The small Series S
models are accurate within +4% of full scale reading; Series 10-100
RMB within +3%; large Series RMC within +2%, 15150
20-200
Installation is simple - The RateMastore can be neatly -CC Almin.
\ through — panel mounted to keep flow tube centers in the same ~S0100
plane as the panel surface or surface mounted on the panel by 30240
means of tapped holes in the backbone. When through-panel 50-500
mounted, the beze] automatically positions the instrument at the | _100-1000
correct depth in the panel cutout. Surface mounted units can also | _200-2500
be held in place by the piping. All mounting hardware plus ES_MSL
installation and operating instructions are included. ] ]
225
Cleaning is ©asy — To release the plastic flowmeter body from | 550
the stainless stee] backbone, just remove four screws, Pipe thread | 570
P——— flow connections remain undisturbed. Remove the slide cover and 10100
Model AMC-SSV10"  Model RMB-SSV5"  mogel RMA-SSV 2* the plug ball stop, clean the flow tube with soap and water and L Waterim
A scale, 15%" high scale, 8%" high scale, 4'%" high reassemble. It’s that simple. 10110
_20-300
| Gal.Water/!
Specials — See page 5 for typical ;;l
examples of special ranges, scales, 234
mounting arrangements, etc., avail- Top Mounted Metering Valves — Same 5-50
able on special order, or in OEM precision  construction for vacuum “Accuracy =t
qQuantities. applications,
Easy-to-lnterchange bodies - with-
in a given Series, Rate-Master® ———
flowmeter bodies can be instantly in- Dwyer
terchanged, Simply “unplug” the body provid:
ffom backbone and replace it with an. Adjustable pointer flags - Red fineg ith ai
other. “O” rings provide a tight seal on pointer flags provide quick visual with a
inlet and outlet. Piping remains undis- reference to a required flow leve, Of facton
? J;}gg&ar‘iﬁg“g n's gsefrul clear plastic, they snap into place liquids
. : ges are inside bezel and slide to desiad favel el
imes required at the same loca. Sohat v giveol
tion lgjheiatoratcr;/ or planrt; be use
8F Dwyer Instruments, inc, po, Box 373/Michigan City, Indiana 46361/Phone 219 879-8000/Fax 219 872-9057 « UK. Phone (01494)-461707 - Austratia Phone (02) 9756-5355
a0 PR B i I i B I T
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SPECIFICATIONS
Metar Body, Bezel Polycarbgnate . e
and Tuise : l‘v f > BACK WIOTH
| Wetled Metai Parts Stainiess Steel(except for aptional brass valves) _ ¥
Floats St. Steel, Bik_ Glass, Alum_, K Monel, Tung. Carbide [
Fioat Stops | Polycarbonate @
Pipe Connections Model RMA, % Model RMB, W,
o Model RMC. 1 NPT
“0" Rings Neoprene and Buna N _ N SCFH
I tings tainless Steel brazed to Stajm less Stee! f S AR
backbone plate r\
Rivets Stainless Steel, set into siots — = piw
Scale Brushed Aluminam Cioar Epoxy Coated ] © 3¢
vme- Knobs ABS Plastic T = Fwo
20st. Pressure Rating | _RMA 100 PSJ. RWB 79 PS.1., RMC 35 PS.1 max = I
Temperature Rating To 130° . maximum = fo
uracy ode . 4%; Model 3% - s B of
Model RMC, 2% ‘of full scale =1 rn
nate ' OPTIONS AND ACCESSORIES CODE 3t
um, Metering Vaive Brass BV A K = g%
“the Stainless Steej SSV 8 ¢ = E50
float Top Mounted Vaive Stainless Steel — avaiiabie only on =t
\ the . RMA for air (vacuum applications) ™V o I
Pointer Flag Polycarbonate PF — :w
3 Ex
eter Y E E20
'roof Series RM RATE-MASTER® Models and Ranges : E 3t
tical Model RMA-Z" Scale Mode! RMB-5" Scale | Model AMC -10" Scale @ ] J-w
ithin Range Ordering | Range Ordering] Range Ordering J e | S
b3he SCFH Alr No. | SCFH Air No. | SCFHAIr No. r l I .Ij |
ne .05-5 1 55 49 §-50 101 p——- B ] ! .
que. KK 2 1-10 50 | 10-100 102 0 _J o= R )
Vor 22 3 220 51 20-200 103 f [-._ T —_—
acise 55 4| 550 52 40400 104 .;——L~| A L_ L_,l
s 1-10 5 10-100 53 60-600 05 ' FL open
n 2-20 6 20-200 54 100-1000 06 ——H
:n : 5‘:?00 ; 22-4533 gg :g&:ggg — ;3; \ DIMENSION IN INCHES )
: 5-150 9 60-600 57 SCFM Air Model RMA Model RMB - Mods! RMC
20-200 10 Gal. 'IWIhr 1-10 121 A 4%, 8% 15%
[CCAimin. 1 perhotr
2atly CC Air/min. p 2-20 122 3 P 12%
;ame 3-50 151" | 112 82 [ 330 123 % NPT Cong., % NPT Conn, % NPT Conn.
2l by e }fo 'jg 5 Bal Viat c 1% 3% 8%
= 30-240 4 84 al. Water
Janel 55500 5 10160 55 perhour . 10-32 Thds. %-20 Thds. %-24 Thds.
t the 100-1000 i3 2-20 134 L] % !
. also 200-2500 14 8-90 135 E 1% 1% 9%
plus LPM Air Gal.water F 1% 1% 2%
B .15150 ;? piﬂ:"mm 141 S 4 ! Lk
225 2 222 142 H ! 1% L
from 550 23 44 143 ! 1% 1% b
rread 570 2% 37 144 (OPEN) (BV or SSV MODELS ONLY
~and 10-100 25 1.2-10 145 J % % 2
. and CC waul"mhL K 4%, 8% 15%
50 32 T 1 1% %
10-110 33
20-300 34
— Gal.Water/r How To Order
1-11 42 1. Select series by letter designation, RMA, RMB or RMC.
2-24 43 2. Add ordering number to specify range. Example: RMB-49.
: 4-34 4 | 3. Add suffix BV for brass valve, SSV for stainless steel vaive or TMV
ne 5-50 45 for top mounted vave (RMA only). Example: RMB-49-SSV
m “Accuracy +8%. Add $3 to price. 4. For adjustable pointer flag add -APF (RMA), -BPF (RMB) or -CPF
(RMC). Example: RMB-49-SSv-BpF
CAUTION Prices
’\ - RMA $18.50
Dwyer Rate-Master® flowmeters are designed to RMABY ... ..23.50
Provide satisfactory long term service when used g’w\‘_‘?ﬂém gggg
With air, water, or other compatible media. Refer to PMADOTy Only ........net 13.00  -RK-AMB roguistoy i 67.00 | -
actory for information on questionable gases or "Add to prices above for -150 and RMC.....oooom 54.50
\Quids. Caustic solutions, anti-freeze (ethylene ';g}: Do 8.50 gmgngv gg-gg
i ! " - interflag S8Vt ,
glycol) and aromatic solvents should definitely not -RKA regulator ki ) RMC-body only.....net 32.
€ used. B e 28.00 -CPFpointerfiag ... . 2.00
“Add $8 to price
Dwyer Instruments, Inc. PO. Box 37UMichigan City, Indiana 46361/Phone-219 879. 8000/Fax 219 8729057 - YK Phone (01494)-461 707 - Austrafia Phone {02) 9756-5355 (o] g




Appendix C

Vendor Data for Soil Vapor Extraction System Equipment
and Instrumentation

— Vapor Extraction Blower: Roots RAI47

— Flow Sensor: Dwyer DS-300

— High Temperature Switch: Mercoid FM437

— High Pressure Switch: Dwyer 1950P-15 XP

— Moisture Separator Overflow Tank High Level Switches: Dwyer L6

— Moisture Separator Transfer Pump On/Off Automatic Switches:
Dwyer F7

— Vacuum Relief Valve: 2” Kunkle Valve

— Inline Air Filter: Stoddard Silencers F65-4

— Discharge Silencer: Stoddard Silencers Chamber Silencer D13H
— Bleed Air Inlet Filter: Stoddard Silencers F64-3

— Moisture Separator Transfer Pump: Burks PumpsX3104 G6-2 1/2



nomical

eco

2370 CFM

* vacuums to 16"

‘rﬁ
e,

* flows to

1

* versati

ROOTS
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rdaJOU Can mount the Umversal RAI‘blower upsude
\ ; Zontal

|de W,)\

'Hg and pressures to 15 PSIG. You get .2
-~ a blower that not only fi ts but glves you the best perfor- ~ <
“mance in its class.

'Universal RAI
blower fits your




LOwW cost

The Roots Universal RAI®line of blowers is de-
signed with the latest engineering technology and bui_lt
using the most modem manufacturing processes. This
results in cost savings we can pass along to you. This

genuine Roots blower can actually cost less than ordi-
nary competitive units.

Built-in reliability.

Each Universal RAI blower is precision machined
on the latest CNC equipment, assuring close toler-
ances between the impellers, casing and headplates to
minimize “back-slippage” of air, improving efficiency
and reliability. Roots exclusive “Figure 8" gearbox de-
sign improves oil distribution and lengthens bearing
and gear life. Oversize anti-friction bearings support
the shafts, and, on the drive end, cylindrical roller bear-
ings will resist V-belt pull and extend service life.

Fastdelivery

Thanks to over 45 stocking centers throughout
North America, you'll get on-time delivery. You can
schedule production, reduce your inventory, anticipate
your costs—and meet your deadlines.

Better service

With nearly 100 sales and distribution locations,
only Roots can offer the kind of responsive service and
applications assistance that the industry’s largest ser-
vice network provides.

Iron-clad warranty

Roots is the leader in warranties, too—the first
to introduce an uncontested warranty that guarantees
repair or replacement of any unit that malfunctions for
any reason. We'll protect you or your customer for a full

18 months after installation (not to exceed 24 months
after shipment).

Greater pressure and flow

with prov

1 reliability




YOou get increased pertormance through Roots’

extensive improvement program and life testing.
Here’s how...

1. Exclusive gearbox design 9. Versatile mounting

“Figure 8" gearbox actually improves oil distribu- You can mount the Universal RAI®in multiple posi-
tion for longer gear and bearing life with smoother tions to accommodate your specific needs. With your
operation. choice of 17 frame sizes, there's a Universal RAI that

- . fits right into your OEM or replacement application.

2. Taper mounted timing gears .

Carburized and ground alloy steel gears are preci- 6. Rugged steel mount’ng feet
sion machined and taper fitted to afloy steel shafts, The Universal RAl can be easily changed from
eliminating the need for unreliable timing pins. horizontal flow to vertical flow using the same mount-

« . . . ing feet. They're even interchangeable with the mount-
3. O-ngma) Roots lmpeller d’ESJQD ing holes of competitive Roots-type blowers.
Oynamically balanced Roots impellers are center-

timed to allow either clockwise or counterclockwise
rotation. ‘

4. Long-life anti-friction bearings

Oversize cylindrical roller bearings at the drive shaft

handle V-belt stress; all bearing points are engineered
for long service life.

Pt bl
T Ad

VERTICAL GEAR END  DRIVE SHAFT ON BOTTOM DRIVE SHAFT ONTCP

YIZRTIZAL MCUNTING

(Horizontat air flow)




HORIZONTAL GEAR END

DRIVE SHAFT ON LEFT

HORIZONTAL MOUNTING
(Vertical air flow)

DRIVE SHAFT ON RIGHT

- Operating Principle

i
{
|
i
!

.. POSIMON 1

POSITION 3 POSITION 4

Two “Figure 8" lobe impellers,
mounted on parallel shafts, rotate in
opposite directions. As each impeller
passes the blower inlet, it traps a definite
volume of air and carries it around the
case to the blower outlet, where the air is
discharged. With constant speed opera-
tion, the displaced volume is essentially
the same regardless of pressure, tem-
perature or barometric pressure.

Timing gears control the relative po-
sition of the impellers to each other and
maintain small but definite clearances.
This allows operation without lubrication
being required inside the air casing.




FelivInanve opevinvalivin RDOTS m
Universal RAI* Pressure table
Frame | Speed 1PsI 2Psl 4 pst 6 PSI 7PSI 8 PSI 10PSI | 12PS1 | 15pg
Size RPM  1CFM BHP|CFM BHP|CFM BHP|CEM BHP CFM BHP|CFM BHP|CFM BHP|CFM BHP|CFM BHp
1160 10 02| 7 03| 2 o4
22 3600 49 061 46 08]| 41 13| 38 18] 36 21| 35 23] a 28! 29 33
5275 76 08 73 12| 68 19| 64 27| 63 31! &1 34| s9 42| 56 49
i 1160 24 03| 19 04| 11 o8 ]
24 | 3600 102 08 97 13| 89 23] 83 33; 81 38° :
SIS 1156 12: 150 191 143 34 137 49} 135 56
1160 | 40 04! 34 06, 27 11 21 16! 19 18 17 20 : 5
32 2800 113 10, 108 16; 101 27 95 38 93 43 90 49! 8 60| 82 71 77 87!
3600 149 13 144 20° 137 34: 131 48 129 55 126 621122 77! 118 91 113 112
1160 55 05° 48 08! 39 141 31 21° 28 24 } ' '
33 2800 156 12 149 20140 35 132 50 129 57 126 65. 120 80. 116 95
3600 205 16 199 25 189 45 181 64 178 74 175 83 170 103 165 122
1180 . 95 07. 85 12 72 23° 61 33 57 a8 f
36 2800 - 262 1.7: 253 30° 239 54, 229 79. 224 92. : -
j 3600 344 22 334 38: 32 7.0 0 310 10.2 306 11.8 - :
860 3 04 32 06 24 11] 18 15 15 18 ; f
P42 1760 92 08. 87 13: 78 22! 72 31: 69 36 67 41 62 50! s8 s59° |
3600 204 17: 198 26! 190 45! 183 64. 181 .74 178 83] 173 102| 169 121 163 15.0 ;
: 860 79 06, 68 11| 53 20| 42 29: 37 34 § | '
45 1760 188 1.3, 177 22 162 4.1 151 59 146 89 141 78; 133 96:
3600 410 26 400 45 385 83 374 121 369 140 364 159 356 19.7
80 109 08 97 14 81 26 68 38 63 44
47 1760 _ 253 18 241 28 225 53 212 77 208 a9
3600 546 32 535 57 518 10.7 . 505 15.8. 500 18.3
700 72 .06 6 10, 51 18 42 26 38 a0 :
53 1760211 15 203 26191 46 181 66 177 76 173 86 167 107" 160 12.7
2850 355 25 346 41334 74325 107 321 123 317 140 310 17.2. 304 205 295 25.4
700 123 09 110 16 92 29 78 43 72 49 66 56 ‘
58 1760 358 22 345 39 326 73 312 107 306 124 300 141 290 175
2850 598 36 585 64 567 11.9 553 173 547 201 541 228 531 28.3
700 - 187 12 170 22 147 42 130 6.1
59 1760 529 30 513 55 490 105 472 154 464 17.9
2850 881 49 865 89 842 169 824 250 816 290
700 140 10 126 18 107 33 93 48 8 55 80 63 70 78
33 1760 400 26 -387 45 368 83 353 121 347 140 341 158 330 196 320 234 307 29.1
2330 546 35 532 60 513 111 499 161 492 186 486 21.1 475 262 466 31.2 452 38.8
700 224 15 203 27 172 51 149 75 139 87 129 99
33 1760 €43 38 621 68 591 129 567 189 557 220 548 250 530 31.0 515 37.1
250 876 50 855 9.1 824 17.2 801 253 790 29.3 781 334 763 415 748 496
700 420 26 380 4.8 323 93 279 138
: 1760 1205 64 1164 121 1107 235 1063 34.8
2350 1641 8.6 1601 16.1 1544 31.3 1500 46.5
573 195 13 179 23 158 43 142 64 134 74 128 84 115 104
1400 526 32 511 57 490 106 473 155 466 17.9 459 20.4 447 253 436 30.2 421 376
2050 788 47 772 83 751 155 734 227 727 263 72i 299 708 371 697 44.2 682 55.0
575 362 22 336 40 299 77 271 11.4 258 13.3 247 151 226 188
- 1400 970 53 944 98 908 188 880 27.8 867 323 856 36.8 835 458
2050 1450 7.7 1424 143 1387 27.5 1359 40.7 1347 47.3 1335 539 1315 671
575 600 33 563 63 510 123 470 18.4
- 1400 1590 8.1 1553 15.4 1500 30.1 1460 44.7
2050 2370 11.9 2333 226 2280 440 2240 65.5

Ratings based on inlet air at standard cemperature of 68°F amblenl pressure of 14 7 psxa and specmc grawty of 1.0.

e
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Universal RAI® Vacuum table

| ROOTS

4" Hg 6" Hg 8" Hg 10" Hg 12" Hg 14" Hg 15" Hg 16" Hg
Frame Speed Vacuum Vacuum Vacuum Vacuum Vacuum Vacuum Vacuum Vacuum
Size APM  ICFM BHP|CFM BHP |CFM BHP CFM_BHP |CFM_BHP | CFM_BHP |CFM BHP|CFM BHp
1160 6 03
22 3600 45 081 42 11| 39 13| 35 16| 32 g 28 20
5275 72 12) 6 16| 6 19| 62 23| s9 o2 55 30
i 1160 18 04! 12 06 |
24 3s00 % 13. 9 18| 8 23! 8 28 75 a3 : 69 38
5275 M9 19 144 26 139 34! 134 44 128 48 122 55 ?
1160 33 06! 28 09! 23 11. 18 13 _' : 3 g
32 2800 10715.102 21, o7 26 92 31 g7 a5 81 42 78 45
3600 M3 20 138 271 133 34 128 40 123 47 117 54 114 sg° :
1160 47 08 4 11 33 14 27 47 :
33 2800 M8 19 141 27 134 34 128 41 121 49 113 56
3600 197 25 190 34 184 44 177 53 170 63 163 72
' 1160 8 12 74 17 e 22 55 27 T T
36 2800 251 .29 2401 41 22 53 223 66 213 7g
3600 32 37.38 53.313 69 304 84 204 100 284 116
860 31 06° 25 o8 ¢o19 1
42 1760 8 13. 79 17! 74 22 e 26 g2 3 56 35
3600 197 28 191 35]| 185 44 180 54 174 g3 167 72
860 66 1.1 56 15 46 19 :
45 1760 75 22 164 31 154 40 144 49 134 sg
3600 398 44 387 63 377 82 367 100 356 119 345 137
860 9 13 8 19 72 25
47 .. 1760 239 28 227 39 216 51 208 63 193 75
3600 382 56 520 81 S09 105 498 130 486 154 473 17.9
700 61 10° 53 14 44 18 35 22
53 1760 21 25 192 35° 184 45 176 55 167 65 158 75
2850 35 41 386 57 328 73 320 89 311 105 301 12,1
700 108 15 95 22 82 29 70 as
56 1760 M2 39 329 55 316 72 304 88 201 105 o7s 12.1
2850 83 62 S70 89 557 116 545 143 532 170 517 19.7
700- 167 21 151 31 135 41 ‘
59 1760 509 54 493 78 477 102 462 127 445 154
2850 861 87 845 126 829 166 814 205 797 244 779 28.3
700 123 18 110 25 97 32 84 40 71 47
63 1760 384 4.4 371 6.3 358 8.1 345 10.0 331 118 317 13.7 308 1456 300 155
2350 529 59 516 84 503 108 490 133 476 158 462 1go 454 195 445 207
700 198 27 177 38 156 - 50 135 62
68 1760 17 67 595 96 575 126 554 156 532 185 08 215 495 230
2350 850 89 828 129 808 168 787 208 765 247 741 287 728 307 715 326
700 371 47 331 69 202 g1 '
513 1760 1156 118 1115 17.4 1077 230 1038 285 997 34
2350 1592 158 1552 232 1513 306 1474 381 1433 455
575 176 2.3 161 33 147 4.3 132 5.2 117 6.2
73 1400 508 56 493 80 478 104 464 128 448 152 432 176 423 188 413 20.0
2050 789 82 754 117 740 152 725 187 710 220 693 257 684 275 674 292
575 330 39 304 57 279 76 254 94 208 112
711 1400 939 96 913 140 888 184 863 228 837 272 808 31 793 338
2050 1419 14.0 1393 205 1368 269 1343 334 1317 39.8 1288 46.3 1272 495 1256 52.7
575 555 62 517 91. 482 121 446 150
713 1900 1545 151 1507 223 1472 294 1436 366 1398 438
2050 2325 221 2287 326 2252 431 2216 s36 2178 64.1

Ratings based on inlet air at standard temperature of 68°F, discharge pressure of 30"

Hg and specific gravity of 1.0.




TOP DISCHARGE

Vi S
L\B‘—J BOTTOM

SHAFT
LEFT
DISCHARGE
Drive Shaft Location - : Inet
c D 0, D, 0 0 P R U Keyway & AF | AX QPP“’X-
Bottom| Top | Horiz. Disch. et Wi,
Shaft | Shaft | Shaft Dia. {Ltbs.)

975 375 6.25 375 9.63 6.88 6.25 5.00 625 | .188x.094 | 1.0NPT 925 125 32
11.75 3.75 6.25 3.75 963 6.88 6.29 5.00 625 | .188x.004 | 2.0 NPT 925 1.25 43
11.25 5.00 8.50 500 | 1281 8.88 775 6.75 750 | .188x.094 [1.25 NPT 1213 1.75 69
12.13 5.00 850 500 | 1281 888 7.75 6.75 750 | 188x.094 | 2.0NPT 1213 1.75 74
14.63 5.00 8.50 500 | 1281 8.88 7.75 6.75 750 | .188x.094 | 25 NPT 1213 1.75 102
13.00 625 | 1025 625 } 1506 | 1063 8.75 8.25 875 | 188x.094 | 1.5NPT 13.63 2.00 88
15.50 6.25 | 10.25 6.25 | 1506 | 1063 875 825 875 | .188x.094 | 2.5 NPT 13.63 200 109
17.63 6.25 | 10.25 6.25 | 1506 | 1050 8.50 8.25 875 | .188x.094 | 3.0NPT 13.63 2.00 ‘ico
15.38 6.25 | 11.25 6.75 | 17.38 | 1188 | 1025 875 | 1125 | 250x.125 25NPT | 17.25 2.50 143
18.00 6.25 | 11.25 6.75 { 17.38 | 1225 | 11.00 8.75 | 1125 | 250x.125 40NPT | 1725 2.50 170
21.18 625 | 11.25 6.75 1 1738 | 1225 | 1100 875 | 1125 | 250x 125 40NPT | 1725 250 204
18.38 875 | 1475 8.75 | 2163 | 1513 | 1275 1175 1 1375 | 312x.156 3ONPT| 1975 3.00 245
21.38 8.75 | 1475 875 ) 2163 | 1513 | 1275 1175 | 1375 | 312x.156 S0NPT| 1975 3.00 285
28.38 B.75 | 1475 875 | 2163 | 1625 | 1500 1175 | 1375 | 312x.156 6.0FLG | 19.75 3.00 425
1994 1 11.00 | 1800 | 11.00 26.13 | 2069 | 1938 1450 | 1562 | 375x.188 40NPT | 23.25 3.50 400
2519 | 11.00 | 18.00 | 11.00 26.13 | 1950 | 17.00 1450 | 1562 | 375x.188 6.0FLG | 2325 350 530
3219 | 1100 | 1800 | 11.00 26.13 | 1950 17 00 | 1450 | 1562 | 375x 188 | BOFIG | 2325 3.50 650
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ROQOTS DIVfSION PERFORMANCE BASED ON 68°F
DRESSER INDUSTRIES, INC. INLET AIR & DISCHARGE
CONNERSVILLE, IN. 4733 PRESSURE - 30" HG ABS (ﬁ
PRINTED IN yU.5 A.
) JUNE 1990
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47 URAI: Variable Speed Performance
ROOTS DIVISION, DRESSER EQUIPMENT GROUP

RH = 95,002, MW = 27.918, k = 1.383, Tin = 100 deg F
| DESIGN: Speed = 3000 RPM

System Inlet P = 11 in Hg Vac

System Disch P = 14.7 PSIA
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m To Get The Most From Your Roots Blower

Check shipment for damage. If found, file claim with
carrier and notify Sales Office.

Unpack shipment carefully, and check contents against
Packing List. Notify Sales Office if a shortage appears.

Store in a clean, dry location until ready for installa-
tion, if possible. Lift by methods discussed under IN-
STALLATION to avoid straining or distorting the equip-
ment. Keep covers on all openings. Protect against weather
and corrosion if outdoor storage is necessary.

aRead LIMITATIONS and INSTALLATION sections
in this manual and plan the complete installation.

Provide for adequate séfeguards against accidents to
persons working on or near the equipment during both in-
stallation and operation. See SAFETY PRECAUTIONS.

Elnstall all equipment correctly. Foundation design
must be adequate and piping carefully done. Use recom-
mended accessories for operating protection.

NOTE — Information in this Manual is correct as of the date of publication. The M.

Make sure both driving and driven equipment is cor-
rectly lubricated before start-up. See LUBRICATION.

—~

Emstarting check points under OPERATION. Run
equipg:.g’ﬁt briefly to check for installation errors and make
corrections. Follow with a trial run under normal operating
conditions.

Eln event of trouble during installation or operation, do
not attempt repairs of Roots furnished equipment. Notify
Sales Office or factory, giving all nameplate information
Plus an outline of operating conditions and a description of
the trouble.

Unauthprized attempts at equipment repair may void
Manufacturer’s warranty. Units out of warranty may be
repaired or adjusted by the owner. It is recommended that

such work be limited to the operation described in this

manual, using Factory Parts. Good inspection and.
maintenance practices should reduce the need for repairs.
See Sales Office List on last page for parts and service
after warranty period. ’

without obtigation to maka simitar changes on aquip of prior

of reserves the right to make d ign or ial ch: ithout notice, and

BT FER VP S S B o
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OPERATING CHARACTERISTICS

Roots UNIVERSAL RAI® and UNIVERSAL RAI-J®
Slowers, as covered in this manual, are designated as air
lowers, and may be used for handling air in either pres-
sure or vacuum service. They are unsuitable for handling
gases because shaft seals are not designed to prevent leak-
age to atmosphere.

The Roots rotary lobe blower is a positive displace-
ment type unit, whose pumping capacity is determined by
size, operating speed and pressure conditions. It employs
two double-lobe impellers mounted on parallel shafts and
rotating in opposite directions within a cylinder closed at
the ends by headplates. As the impellers rotate, air is
drawn into one side of the cylinder and forced out the op-
posite side against the existing pressures. The differen-
tial pressure developed, therefore, depends on the resis-
tance of the connected systems.

Effective sealing of the blower inlet area from the dis-
charge area is accomplished by use of very small operating
clearances. Resulting absence of moving contacts elimi-
nates the need for any internal lubrication. Clearances

between the impellers during rotation are maintained by
a pair of accurately machined timing gears, mounted on
the two shafts extending outside the air chamber.

Operation of the familiar basic rotary lobe blower is
illustrated in FIGURE 1, where air flow is right to left
from inlet to discharge with the bottom impeller rotating
clockwise. In Position 1 it is delivering a known volume
(A) to the discharge, while space (B) between the upper
impeller and cylinder wall is being filled. Counterclock-
wise rotation of this impeller then traps equal volume (B)
in Position 2, and further rotation delivers it to the dis-
charge in Position 3. At the same time, another similar
volume is forming under the lower impeller, and will be
discharged when rotation reaches Position 1 again.

One complete revolution of the driving shaft alter-
nately traps four equal and known volumes of air (two by
each impeller) and pushes them through to the discharge.
The pumping capacity of a lobe blower operating at a con-
stant speed therefore remains relatively independent of
reasonable inlet or discharge pressure variations. To
change capacity, it is necessary either to change speed of
rotation or vent some of the air.

No attempt should ever be made to control capacity

POSITION 1

POSITION 2

POSITION 3

Figure 1A — Blower Operating Principle with Slot Jet U-RAI

r.




by means of a throttle valve in the intake or discharge pip-
ing. This increases the power load on the driver, and may
seriously damage the blower. Likewise, ifa possibility exists
that flow to the blower inlet may be cut off during normal
operation of a process, then an adequate vacuum relief
valve must be installed near the blower. A pressure type
relief valve in the discharge line near the blower is also
strongly recommended for Protection against cut-off or
blocking in this line.

When a belt drive is employed, blower speed can usu-
ally be adjusted toobtain desired capacity by changing the
diameter of one or both sheaves. See pages 18 and 20 for
minimum sheave diameter. In a direct coupled arrange-
ment, a variable speed motor or transmission is required,
or air may be vented through a manually controlled un-
loading valve and silencer. If discharge air is returned to
the blower inlet, it must be cooled to 100°F (38°C) through
a cooling by-pass arrangement.

Before making any change in blower capacity or oper-
ating conditions, contact the nearest Distributor for spe-
cific information applying to your particular blower. In all
cases, operating conditions must be maintained within the
approved range of pressures, temperatures and speeds as
stated under LIMITATIONS. Also, the blower must not
be used to handle air containing liquids or solids, or seri-
ous damage to the rotating parts will result.

OPERATING LIMITATIONS

To permit continued satisfactory performance, a Roots
UNIVERSAL RAI® blower must be operated within cer-
tain approved limiting conditions. The Manufacturer’s
warranty is, of course, also contingent on such operation.

Maximum limits for pressure, temperature and speed
are specified in Table 1 for various sizes of UNIVERSAL
RAT® blowers. These limits apply to all blowers of normal
construction, having operating clearances as listed in Table
5 when operated under standard atmospheric conditions.
Do not exceed any of these limits.

Table 1 — Maximum Allowable Operating Conditions

Inlet Vac. | Temp. Rise | Press. Rise
Frame | Speed | Inches Hg. | Fahr. Deg. PSI
Size | RPM (kPa) (C*) (kPa)
22 5275 15 (50) 225 (125) 12 ( 82)
24 | 5275 15 (50) 210(117) 747
32 3600 15 (50) 240 (133) 15 (101)
33/33J | 3600 15 (50) 225 (125) 12( 82)
36/36J | 3600 15 (50) 225 (125) T( 47)
42 3600 15 (50) 240 (133) 15(10D)
45/45J | 3600 15 (50) 225 (125) 10( 68)
47/47J | 3600 15 (50) 225 (125) 7(47)
53 2850 15 (50) 225 (125) 15 (101)
56/56J | 2850 15 (50) 225 (125) 10 ( 68)
59 2850 15 (50) 225 (125) 7047
65 2350 16 (53) 250 (130) 15 (101)
68 2350 16 (53) 240 (133) 12 ( 82)
615 2350 12 (40) 130( 72) 6 ( 40)
76 2050 16 (53) 250 (139) 15(101)
m 2050 16 (53) 225 (125) 10( 68)
718 | 2050 12 (40) 130( 72) 6( 40)

Example: The listed maximum allowable temperature
rise (increase in air temperature between inlet and dis-
charge) for any particular blower may occur well before its
maximum pressure or vacuum rating is reached. This can
easily occur at high altitude or at very low speed. Tem-
perature rise then is the limiting condition. In other words,
the operating limit is always determined by the maximum
rating reached first, It can be any one of the three: pres-
sure, temperature or speed.

Be sure to arrange connections or taps for thermom-
eters and mercury type pressure or vacuum gauges at or
near the inlet and discharge connections of the blowers.
These, along with a good tachometer, will enable periodic
checks of operating conditions to be made easily.

PRESSURE - On pressure service, the pressure rise
in pounds per square inch (kPa) (between blower inlet and
discharge) must not exceed the figure listed for the spe-
cific blower frame size concerned. Also, in any system
where the blower inlet is at a positive pressure above at-

. mosphere, the discharge pPressure must never exceed 25

PSI(172 kPa) gauge regardless of blower size.

On vacuum service, with the discharge going to atmos-
pheric pressure, the inlet suction or vacuum in inches of
mercury (Hg.) (kPa) must not be greater than the values
listed for the specific frame size.

- TEMPERATURE - Various blower frame sizes are
approved only for installations where the following tem-
perature limitations can be maintained in service.

A. Measured temperature rise in Fahrenheit degrees (C*)
must not exceed listed values when the inlet is at am-
bient temperature. Ambient is considered as the gen-

- eral temperature of the spacearound the blower. This
is not outdoor temperature unless the blower is installed
outdoors.

B. Ifinlet temperature is higher than ambient, the listed
allowable temperature rise values must be reduced by
%3 of the difference between the actual measured inlet
temperature and the ambient temperature.

C. Average of inlet plus discharge temperature must not
exceed 250°F (139°C).

SPEED RANGE - UNIVERSAL RAI® blowers may
be operated at speeds up to the maximums listed for vari-
ous frame sizes. They may be direct coupled to suitable
constant speed drivers if pressure/temperature conditions
are also within limits. At low speeds, excessive tempera-
ture rise may be the limiting factor as noted in the preced-
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Figure 2 — Breather Installation




than cylinder capscrews (26), only capscrews (32) are
BLOWER ORIENTATION to be used for feet.)

5. Remove cylinder capscrews (32) where feet are to be
re-installed. Install capscrews (26) in the location pre-
viously occupied by feet capscrews (32).

Install feet using capscrews (32).

Place blower on its feet on flat surface.

- Loosen feet capscrews (32) and square up blower and

The unique removable feet feature of Roots UNIVER-
L. RAI® blowers permit field modification of blower
mounting by repositioning blower feet and gear box
breather as shown in Figure 3.
Four blower mounting positions are possible:
1. Horizontal mounting, vertical air flow, drive shaft on

@

re-tighten capscrews (32).
left. 9. Gear box has four threaded holes, one with breather
2. Same as (1) except drive shaft on right. and three with pipe plugs. Remove pipe plug (21) from
3. Vertical mounting, horizontal air flow, drive shaft on the top most hole. Remove breather (25) and install it
bottom. in the top most hole. Install pipe plug that was re-
4. Same as (3) except drive shaft on top.

moved from the top hole into the hole previously occu-
pied by the breather. The breather and the pipe plug
should be sealed with a thread sealer. :
For convenience, the position of the grease fitting (37)
and the relief fitting (38) could be interchanged, how-

ever each bearing must have one grease fitting (37) and
one relief fitting (38).

To change blower mounting:
1. Place blower on its feet.
2. Loosen feet capscrews (32).
3. Place blower on a solid base resting on the gear box end
with drive shaft on top.
4. Remove feet. (Note — Feet capscrews (32) are longer

OlL ORAIN MLUG

VERTICAL GEAR ENO

ORIVE SHAFT ON BOTTOM

VERT[CAL MOUNT ING

TOP DISCHARGE

ORIVE SHAFT ON RIGWT

RELIEF FITTING

ORIVE SHAFT ON LEFT

L HORTZONTAL MOUNT ING

Ficure 3 - Blower Orientation and Lubrication Points

i
e

%"-\ .




INSTALLATION

Roots UNIVERSAL RAI® blowers are internally and

externally treated after factory assembly to protect against.

normal atmospheric corrosion before installation. Maxi-
mum period of internal protection is considered to be one
year under average conditions, if closing plugs or seals are
not removed. Protection against chemical or salt water
atmosphere is not provided. Avoid opening the blower until

ready to start installation, as Protection will be lost quickly
by evaporation. '

NOTE — 1f there is to be an extended period between
delivery (and/or installation) and startup, the following
steps should be taken to insure corrosion protection:

1. Coat internais of cylinder and gearbox with Nox-Rust
No. VCI10 or equivalent. Repeat once a year or as con-
ditions may require. Motorstor is oil soluble and does
not have to be removed before lubricating. If desired,
No. VCI10 may be removed from within the cylinder
shortly before startup by sprayi
petroleum solvent through the blower while it is run-
ning at a slow speed with open inlet and discharge, or
it can remain in the blower if it is not harmful to the
operation of the connected system.

2. . Fill drive end bearing cavities with grease as specified
in Lubrication section. -

3. Paint shaft extension, inlet and discharge flanges, and

— all ether exposed-surfaces with Nox-Rust X-110 or
equivalent. .

4. Seal inlet, discharge, and all vent openings with tape.
It is not recommended that the unit be set in place,
piped to the system, and allowed to remain idle for
extended periods. If any part is left open to the atmos-
phere, the Motorstor vapor will escape and lose its
effectiveness.

5. Units are not to be subjected to excessive vibration
during storage.

6. Rotate drive shaft three or four revolutions every two
weeks.

7. Prior to startup, remove flange covers on both inlet and
discharge and inspect internals to insure absence of
rust. Check all internal clearances. Also, at this time,
remove gearbox and inspect gear teeth for rust.

"Because of the completely enclosed blower design,
location of the installation is generally not a critical mat-
ter. A clean, dry and protected indoor location is to be
preferred. However, an outdoor or wet location will nor-
mally give satisfactory service. Important requirements
are that the correct grade of lubricating oil be provided for
expected temperatures, and that the blower be located so
that routine checking and servicing can be handled conve-
niently after installation. Effect of the location on driver
and accessory equipment must also be considered.

Supervision of the installation by a Factory Service
Engineer is not usually required for these blowers.
Workmen with experience in installing light-medium
weight machinery should be able to produce satisfactory

a fine mist of

results. Handling of the equipment needs to be ac-
complished with care, and in compliance with safe prac-
tices. Blower mounting must be solid, without strain or
twist, and air piping must be clean, accurately aligned and
properly connected.

A bare blower without base should be lifted by a rope
sling, with one loop passing under the gearhouse and the
other loop under the cylinder.

When a blower js furnished mounted on a baseplate,
with or without a driver, use of lifting slings passing

ing feet, or on any mounted accessory equipment.

Before starting the installation, remove plugs, covers
or seals from blower inlet and discharge connections and
inspect the interior completely for dirt or foreign material.
If cleaning is required, finish by washing the cylinder,
headplates and impeller thoroughly with a petroleum sol-
vent such as DuPont Triclene D.-After this, turn the drive
shaft by hand to make sure that the impellers turn freely
at all points. Anti-rust compound on the drive shaft exten-
sion-may also be removed at this time with the same sol-
vent. Then plug the inlet and discharge connections to
keep out dirt until ready to connect the air piping.
Washing out is not required if the interior is found to be
clean. The corrosion inhibitor used will vaporize and
disappear during operation.

- Care, plus consideration of all possible problems, will
pay dividends when arranging the blower mounting. This
is especially true when the blower is a “‘bare” unit furnish-
ed without a baseplate. The convenient procedure may be
to mount such a unit directly on a floor or small concrete
pad, but this generally produces least satisfactory results.
It definitely causes the most problems in leveling and
alignment.

Direct use of structural framing members is also not a
recommended mounting. If unavoidable, the members
must be rigidly reinforced when part of a building, and
spring type mountings should not be used. Noise
transmission can usually be reduced by use of a cork in-
sulating pad 1 to 2 inches (25 to 50 mm) thickness. The
pad should be supported by a full steel plate attached to
the structure, with a rigid concrete slab laid on top of the
cork to carry the blower and driver.

For a blower without base, it is recommended that a
well anchored and carefully leveled steel or cast iron
mounting plate be provided at the installation point. The
plate should be % to 1% inches (19 to 32 mm) thick, with
its top surface machined flat, and needs to be large
enough to provide leveling areas at one side and one end
after the blower is mounted. It should have properly sized
studs or tapped holes located to match the blower foot
drilling. As an alternative, smaller plates at each end of
the blower may be used. This is more complicated, usually
makes leveling more difficult, and can produce twist or
strains in the blower. Use of a high quality machinist’s
level is important. With the mounting plate in place and

“ leveled, set the blower on it without bolting and check for

rocking. If it is not solid, determine the total thickness of
shims required under one foot to stop the rocking. Place
half of this under each of the two short feet, and tighten
the mounting studs or screws. Rotate the drive shaft to
make sure the impellers still turn freely. If the blower is to




2 direct coupled to a driving motor, consider the height
" the motor shaft and the necessity for it to be aligned
sery accurately with the blower shaft. Best arrangement
- for the blower to be bolted directly to the mounting
“hile the driver is on shims of at least ¥ inch (3 mm)
ss. This allows adjustment of motor position in
fin.. shaft alignment by varying the shim thickness.
Satisfactory installation can be obtained by setting
1e baseplate on a concrete slab that is rigid and free of
vibration, and leveling the top of the base carefully in two
directions so that it is free of twist. The slab must be pro-
ided with suitable anchor bolts. The use of grouting
nder and inside the base, after it has been carefully lev-
eled by shimming, is recommended.
When blower and driver have been factory mounted
n a common baseplate, the assembly will have been pro-
verly aligned and is to be treated as a unit for leveling pur-
poses. It is possible for a base mounted assembly to
ecome twisted during shipment thus disturbing the
tiginal alignment. For this reason, make the following
checks after the base has been leveled and bolted down
Disconnect the drive and rotate the blower shaft by hand.
t should turn freely at all points. Loosen the blower foot
old-down screws and determine whether all feet are even-
ly in contact with the base. If not, insert shims as required
»nd again check for free impeller rotation. Finally, if
lower is direct coupled to the driver, check shaft and
-oupling alignment carefully and make any necessary cor-
rections prior to grouting.
In planning the installation, and before setting the
Jlower, consider how piping arrangements are dictated by
t+  ‘ower design and assembly. —

hen a blower is DIRECT COUPLED to its driver,

.. siver RPM must be selected or governed so as not to
2xceed the maximum speed rating of the blower. Refer to
LIMITATIONS for allowable speeds for various blower
sizes. A flexible type coupling shouid always be used to
sonnect the driver and blower shafts.

For engine drives, couplings with proper stiffness
must be selected to avoid resonant torisonal vibrations.
Also, safe operating speed must be limited to avoid
critical speeds.
~ Coupling halves must be accurately aligned, and a
sufficient gap between shaft ends provided, so that side
strains and end thrust on either shaft are avoided or
minimized. This will require considerable care in the
mounting of the driver. The two shafts must be in as near
perfect alignment in all directions as possible, and the gap
must be established with the motor armature on its elec-
trical center if end play exists. Coupling halves must be
fitted to the two shafts such that they can be worked into
place by hand. Maximum deviation in offset alignment of

.the shafts should not exceed .005" (.13 mm) total in-
dicator reading, taken on the two coupling hubs. Max-
imum deviation from parallel of the inside coupling faces
should not exceed .001"’ {03 mm) when checked at six
points around the coupling.

CAUTION
Couplings as well as sheave bushings must have a
* slide fit with the blower shaft such that they can be
led in place by hand. Any force used to install them
w. . change blower end clearances resulting in blower
damage. If an interference fit is desired for the coupling,

the coupling hub should be heated and shrunk on the
shaft. For engine drives, use ‘‘Locktite” between the
coupling hubs and the blowerfengine shafts and on the
threads of the coupling set screws.

When a blower is BELT DRIVEN, a proper selection of
sheave diameters can usually be made to adapt any
standard driver speed to the required blower speed. This
flexibility can sometimes lead to operating temperature
problems caused by blower speed being too low. Make
sure the drive speed selected is within the allowable range
for the specific blower size, as specified under LIMITA-
TIONS.

Belted drive arrangements usually employ two or
more V-belts running in grooved sheaves, and a variety of
positions are available for the driver, Installation of the
driver is less critical than for direct coupling, but its shaft
must be level and parallel with the blower shaft. The
driver must also be mounted on an adjustable base to per-

_-mit installing, adjusting and removing the V-belts. To

position the driver correctly, both sheaves need to be
mounted on their shafts and the nominal shaft center
distance known for the belt lengths to be used.

Install the blower sheave {usually the larger one) so
that its inner hub face is not more than % inch (7 mm)
from the bearing end cover. The shaft fit should be such
that the sheave can be worked into place by hand. A tight
or driving fit can damage a bearing, and may cause inter-
nal blower damage by forcing the impeller out of its nor-

- mal operating position. A loose fit or wobbly sheave will

cause vibration, and may result in shaft breakage.

The driver sheave should also be mounted as close to
its bearing as possible, and again should fit the shaft cor-
rectly. Position the driver on its adjustable base so that %
of the total movement is available in the direction away
from the blower, and mount the assembly so that the face
of the sheave is accurately in line with the blower sheave.
This position minimizes belt wear, and allows sufficient
adjustment for both installing and tightening the belts.
After belts are installed, adjust their tension in accor-
dance with the manufacturer’s instructions. However, on-
ly enough tension should be applied to prevent slippage
when the blower is operating under load. Excessive
tightening can lead to early bearing failures.

Failure to properly align the blower and drive sheaves
will result in the impeller being forced against one of the
headplates during operation causing serious damage to
the blower.

In the absence of belt manufacturer’s instructions for
tensioning, the following procedures may be used.

1. With the belts loose, pull the slack on all of them to the
bottom side of the drive.

2. Adjust motor position to tighten belt until they appear
to be seating in the sheave grooves.

3. Thump the belts with your fist. If they feel dead,
tighten them more until they vibrate and feel springy
when struck. ' '

4. Run-in the drive for a short period. after preparing the
blower as instructed in a following paragraph. While
running, adjust until only a very slight bow appears in
the slack side of the belts.

5. Stop the motor and compare the tensions of the in-
dividual belts by pressing down firmly with one hand-
on the top surface. It should be possible to deflect each




belt only to the point where its top surface is even with
the bottoms of the other undeflected belts.

6. A new set of belts should be first tensioned about V4
greater than normal to allow for stretch and wear-in.
Before putting the drive into normal operation, in-
crease the tension as obtained above by a small
amount. Recheck after each 8 hour operating period
during the first 50 hours, and adjust as necessary.

Before operating the drive under power to check in-
itial belt tension, first remove covers from the blower con-
nections. Make sure the interior is still clean, then rotate
the shaft by hand. Place a screen over the inlet connection
to prevent anything being sucked into the blower while it
is op?rating. and avoid standing in line with the discharge
opening. Put oil in the gearhouse per instructions under
LUBRICATION.

Before connecting piping, remove any remaining anti-
rust compound from blower connections. Piping must be
clean and should be sized so that the air velocity will not
exceed 75 feet per second {23 m per second). Pipe used
should be no smaller than blower connections. In addition,
make sure it is free of dirt, scale, cuttings, weld beads, or
foreign materials of any kind.

. To further guard against damage to the blower,
especially when an inlet filter is not used, install a
substantial screen of 16 mesh backed with hardware cloth
at or near the inlet connections. Make provisions to clean
this screen of collected debris after a few hours operation.
It should be removed when its usefulness has ended, as
the wire will eventually deteriorate and small pieces going
into the blower may cause serious damage.

Pipe threads or flanges must meet the blower connec-
tions accurately and squarely. Do not attempt to correct
misalignment by springing or cramping the pipe. In most
cases this will distort the blower casing and cause im-
peller rubbing. In severe cases it can prevent operation or
result in a broken drive shaft. For similar reasons, piping
should be supported near the blower to eliminate dead
weight strains. Also, installation of flexible connectors or
expansion joints is recommended.

Figure 4 represents in diagram form a blower installa-
tion with all accessory items that might be required under
various operating conditions. Inlet piping should be com-
pletely free of valves or restrictions. When a shut-off
valve (not shown) cannot be avoided, make sure a full size
vacuum relief is installed near the blower inlet. This will
protect against blower overload caused by accidental clos-
ing. .

Need for an inlet silencer will depend on blower speed
and pressure, as well as sound-level requirements in the
general surroundings. An inlet filter is normally recom-
mended, especially in dusty or sandy locations, for blower
protection. A discharge silencer is also normally sug-
gested. Specific recommendations on silencing can be ob-
tained from the nearest Sales Office. Silencers should be
mounted as close to blower as possible.

Discharge piping requires a pressure relief valve, and
should include a manual unloading valve to permit star-
ting the blower under no-load conditions. Reliable
pressure/vacuum gauges and good thermometers at both
inlet and discharge are recommended to allow making the
important checks on blower operating conditions. If the
demand is constant, but somewhat lower than the blower

output, excess may be blown off through the manual
unloading valve.

In multiple blower installations when two or more
units discharge into a common header, use of check valves
is recommended. These should be of a direct acting or free
swinging type, with one valve located in each blower
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Figure 4 — Installation with Accessories

discharge line. Properly installed, they will protect
against damage from reverse rotation caused by air back-
flow through an idle blower.

After piping is completed, and before applying power,
rotate the drive shaft by hand again. If it does not move
with uniform freedom, look for uneven mounting, piping
strain, excessive belt tension or coupling misalignment.
Do not operate the blower more than briefly at this time
because of possible inadequate oil <upply in_the
gearhouse. Read LUBRICATION section.

LUBRICATION

A simple but very effective lubrication system is
employed on UNIVERSAL RAI® blowers. At the drive
shaft end the bearings are grease lubricated using hydraulic
pressure relief fittings. These relief fittings vent any excess
grease, preventing pressure build-up on the seals. A
restriction plug and metering orifice prevent loss of lubri-
cant from initial surges in lubricant pressure but permit
venting excess lubricant under steadily rising pressures.

The blind end bearings and timing gears are enclosed
by a gearhouse located opposite the drive end of the
blower. In a side outlet blower, the lower timing gear func-
tions as an oil slinger, carrying lubricant to the upper tim-
ing gear and providing splash lubrication for the bearings.
Pressure within the gearbox is vented through the
breather vent plug (25).

The above description also applies in general to the
top or bottom outlet style blower, the prineipal difference
being that both gears dip into the oil sump. '

Before starting blower, be sure oil has been put in
gearhouse, as ALL OIL WAS DRAINED FOLLOWING
SHOP TESTS. For recommended lubrication oil see Table g
2. Use a good grade industrial type rust, oxidation, and
foam inhibited, non-detergent oil such as Mobil DTE BB, -
Texaco R&O 220, Amoco 220 or equal. Also, Roots synthetic-

oil has proven to be an excellent lubricant.




Table 2 — Recommended Oil Grades

Ambient Viscosity Range
emperature ® F. SSU at 100° F. ISO No.
| (°C) (38°C)
Above 90° 329 1000 - 1200 320
32° to 90° {0° to 329) 700 - 1000 220
' 0°to32°(—18°t00°) 500 - 700 150 -
Below 0° (- 189 300 - 500 100

To fill the gearbox, remove the breather plug and the
oil overflow plug (Fig. 3). Fill the reservoir up to the
overflow hole. Place the breather and the overflow plug
dack into their respective holes.

Table 3 — Oil Sump Capacities

Frame Capacity, Fl. Oz. (Liters)

Size Vertical Horizontal

22 34(.1) 6.1( .18)

24 34 () 6.1 ( .18)

32 8.5 (.25) 16.0( .47)

33 8.5 (.25) 16.0 ( .47)

36 8.5 (.25) 16.0 ( .47)

42 12.7 (.37) 228 ( .67)

45 12.7 (.37) 228¢( .67)

47 12.7 (37) 228 ( .67

53 16.0 (.47) 276 ( .82

56 16.0 (.47) 27.6 ( .82)

59 16.0 (.47) 276 ( .82

65 28.3 (.84) 52.1 {1.54)

, 68 28.3 (.84) 52.1 (1.54)
15 28.3 (.84) 52.1 (1.54)

76 32.3 (.96) 59.5 (1.76)

711 32.3 (.96) 59.5 (1.76)

L 718 32.3 (.96) 59.5 (1.76)

Proper lubrication is usually the most important single
onsideration in obtaining maximum service life and the
most satisfactory operation from the unit. Unless operating
conditions are quite severe, a weekly check of gearhouse
il level and necessary addition of lubricant should be suf-
icient. However, oil should be changed after initial 100
hours of operation. Thereafter, a complete oil change nor-
mally is made after 1000 operating hours, or less, depend-
ng on the type of oil and oil operating temperature.
Shaft bearings at the drive end of the blower are grease
lubricated and each bearing housing is equipped with
“ressure type grease fittings and pressure type relief fit-
ings. When servicing drive end bearings, use a NLGI #2
vremium grade, petroleum base grease with high
temperature (300° service temperature) and moisture
esistance and good mechanical stability. Using a pressure
‘un, force new lubricant into each drive end bearing hous-
ing until traces of clean grease comes out of the relief fitting.
After a long shutdown, it is recommended that the grease
elief fittings be removed, the old grease flushed out with
rerosene or #10 lubricating oil, drained thoroughly, and
bearings refilled with new grease. Be sure grease relief fit-
*ings are reinstalled. Grease should be added using hand
=" ~ted grease gun to the drive end bearings at varying
itervals depending on duty cycle and RPM. Table 4
L -en prepared as a general greasing schedule guide
“ased on average operating conditions. More frequent in-

ervals may be necessary depending on the grease operating -
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Table 4 — Suggested Bearing
Lubrication Intervals

Speed Operating Hours Per Day
in 8 | 16 | 2
RPM Greasing Intervals in Weeks
750 - 1000 1 4 2
1000 - 1500 5 2 1
1500 - 2000 4 2 1
2000 - 2500 3 1 1
2500 - 3000 2 1 1
3000 and up 1 1 1

OPERATION

Before operating a blower under power for the first
time, check the unit and the installation thoroughly to
reduce the likelihood of avoidable troubles, Use the follow-
ing procedure list as a guide, but consider any other
special conditions in the installation.

1. Be certain that no bolts, tools, rags or dirt have been
left in the blower air chamber.

2. Be certain that inlet piping is free of debris. If an out-
door intake without filter is used, be sure the opening
is located so it cannot pick up dirt and is protected by a
strong screen or grille. Use of the temporary protective
screen at the blower as described under INSTALLA.-
TION is strongly recommended.

3. Recheck blower leveling, drive alignment and
tightness of all mounting bolts if installation is not re-
cent. If belt drive is used, adjust belt tension correctly.

4. Tum drive shaft by hand to make sure impellers still
rotate without bumping or rubbing at any point.

5. Make sure oil level in blower gearbox is correct.

~ 6. Check lubrication of driver. If it is an electric motor, be

sure that power is available and that electrical overload
devices are installed and workable.
7. Open the manual unloading valve in the discharge air
line. If a valve is in the inlet piping, be sure it is open.
8. Bump blower a few revolutions with driver to check
that direction of rotation is correct, and that both units
coast freely to a stop.

After the preceding points are cleared, blower is ready
for trial operation under “no-load” conditions as set up
under Item 7. The following procedure is suggested to
cover this initial operating test period.

a. Start blower, let it accelerate to full speed, then shut
off. Listen for knocking sounds, both with power on
and as speed slows down.

b. Repeat above, but let blower run 2 or 3 minutes. Check
for noises, and vibrations of 5 mils or greater.

c. Operate blower for about 10 minutes unloaded. Check
oil levels. Feel cylinder and headplate surfaces for
development of spots too hot to touch, indicating im-

peller rubs. Be aware of any noticeable increase in
vibration. )

Assuming that all trials have been satisfactory, or-
that necessary corrections have been made, the blower
should now have a final check run of at least one hour

. tnder norme! omsrsting camditinng, A o Rower is re-




started, gradually close the discharge unloading valve to
apply working pressure. At this point it is recommended
that a good pressure gauge or manometer be connected in-
to the discharge line if not already provided, and that
thermometers be in both inlet and discharge lines.
Readings from these instruments will show whether
pressure or temperature ratings of the blower are being
exceeded.

During the final run, check operating conditions fre-
quently and observe the oil levels at reasonable intervals.
If excessive noise or local heating develops, shut down im-
mediately and determine the cause. If either pressure rise
or temperature rise across the blower exceeds the limit
specified in this manual shut down and investigate condi-
tions in the piping system or in the process to which air is
being supplied. Refer to the TROUBLE SHOOTING
CHECKLIST for suggestions on various problems that
may appear.

The blower should now be ready for continuous duty
operation at full speed. During the first few days make
periodic checks to determine whether all conditions re-
main steady, or at least acceptable. This may be par-
ticularly important if the blower is supplying air to a pro-
Cess system where conditions can vary. At the first oppor-
tunity, stop the blower and clean the temporary inlet pro-
tective screen. If no appreciable amount of debris has col-
lected, the screen may be removed. See comments under
INSTALLATION. At this same time, verify leveling,
coupling alignment or belt tension, and mounting bolt
tightness.

Should operating experience prove that blower
capacity is a little too high for the actual air requirements,
a small excess may be blown off continuously through the
manual unloading vent valve. Never rely on the pressure
relief valve as an automatic vent. Such use may cause the
discharge pressure to become excessive and can also

' TROUBLE SHOOTING CHECKLIST

Bearings, or Gears

Inadequate lubrication

|___TROUBLE | ITEM POSSIBLE CAUSE REMEDY ]
No Air Flow 1 Speed too low Check by tachometer and compare with speed
shown on Roots Order Acknowledgment.
2 Wrong rotation Compare actual rotation with Figure 3.
Change driver if wrong.
3 Obstruction in piping Check piping, screen, valves, silencer, to assure
an open flow path.
Low capacity 4 Speed too low See item 1. If belt drive, check for slippage and
. readjust tension. _
5 Excessive pressure " Check inlet vacuum and discharge pressure,
.- -and compare—these figures with specified
operating conditions on Order. "
6 Obstruction in piping See item 3.
7 Excessive slip Check inside of casing for worn or eroded sur-
faces causing excessive clearances.
Excessive Power 8 Speed too high Check speed and compare with Roots Order
Acknowledgement.
9 Pressure too high See item 5.
10 Impellers rubbing Inspect outside of cylinder and headplates for
high temperatures areas, then check for im-
peller contacts at these points. Correct blower
mounting, drive alignment.
Overheating of 11

Restore correct oil levels in gearbox and
lubricate.

12 Excessive lubrication Check gear oil level. If incorrect, drain and refill
with clean oil of recommended grade.
13 Excessive pressure rise See item 5.
14 Coupling misalignment Check carefully. Realign if questionable.
15 Excessive belt tension Readjust for correct tension.
16 Speed too low Speeds lower than the minimum recommended
will overheat the entire blower.
Vibration 17 Misalignment See item 14.
18 Impellers rubbing See item 10.
19 Worn bearings/gears Check gear backlash and condition of bearings.
20 Unbalanced or rubbing Scale or process material may build up on cas-
impellers ing and impellers, or inside impellers. Remove
build-up to restore original clearances and
impeller balance.
21 Driver or blower loose Tighten mounting bolts securely.
22 Piping resonances Determine whether standing wave pressure

pulsations are present in the piping. Refer to
Sales Office.




result in failure of the valve itself. If blower capacity ap-
pears to be too low, refer to the TROUBLE SHOOTING
CHECKLIST first. If no help is found there it may be pos-
sible to increase the blower speed. Before attempting this
" ange, contact the nearest Distributor for recommenda-
13. Be prepared to furnish data on actual air require-
-<nts and operating pressure/temperature conditions.
VIBRATION ASSESSMENT CRITERIA

With measurements taken at the bearing locations on
the housings, an' unfiltered vibration of 1.0 in/sec peak is
considered an appropriate assessment guide line for rotary
lobe blowers rigidly mounted on stiff foundations.

If the blower is operating above this level then the in-
stallation must be fully evaluated to determine the source

" or cause of the vibration. And, the cause corrected.

In general, blower vibration levels should be monitored
on a regular basis and the vibration trend observed for pro-
gressive or sudden change in level. If such a change occurs,
the cause should be determined through spectral analysis.

SAFETY PRECAUTIONS

For equipment covered specifically or indirectly
in this instruction book, it is important that all per-
sonnel observe safety precautions to minimize the
chances of injury. Among many considerations, the
following should particularly be noted:
¢ B Blower casing and associated piping or accesso-
ries may become hot enough to cause major skin
: burns on contact.

" B Internal and external rotating parts of the blower

.and driving equipment can produce serious

/physical injuries. Do not reach into any opening

in the blower while it is operating, or while sub-
ject to accidental starting. Cover external mov-
ing parts with adequate guards.

: B Disconnect power before doing any work, and
avoid by-passing or rendering inoperative any
safety or protective devices.

B If blower is operated with piping disconnected,
place a strong coarse screen over the inlet and

~ avoid standing in the discharge air stream.

B Stay clear of open inlet piping (suction area) of
pressure blowers, and the open discharge blast
from vacuum blowers.

W Stay clear of the blast from pressure relief valves
and the suction area of vacuum relief valves.

B  Avoid extended exposure in close proximity to
machinery which exceeds safe noise levels.

B Use proper care and good procedures in han-
dling, lifting, installing, operating and maintain-
ing the equipment.

B Casing pressure must not exceed 25 PSI (172kPa)
gauge. Do not pressurize vented cavities from an
external source, nor restrict the vents.

B Do not use air blowers on explosive or hazard-
ous gases.

B Other potential hazards to safety may also be as-
sociated with operation of this equipment. All
personnel working in or passing through the
area should be warned by signs and trained to
exercise adequate general safety precautions.

MAINTENANCE & REPLACEMENTS

A good program of inspection and maintenance ser-

vicing, followed consistently, is the most reliable method

of minimizing repairs to g blower. A simple record of ser-
vices and dates will help

keep this work on a regular
schedule. Basic service needs are lubrication, checking for
hot spots or increase in vibration and noise and the record-
ing of operating pressures and temperatures. Above all, a
blower must be operated within its specified rating limits,
to obtain satisfactory service life.

A newly installed blower should be checked frequent-
ly during the first month of full-time operation. Attention
thereafter may be less frequent, depending on what the
early checks have shown. Lubrication is normally the
most important consideration. Unless operating condi-
tions are unusually severe, a weekly check of oil levels in
the gearbox, with addition of oil as required, should be
sufficient. Complete oil changes should be made.at inter-
vals of 1000 operating hours, or more frequently if oil con-
dition becomes poor.

Driver lubrication practices should be in accordance
with the manufacturer’s instructions. If direct connected
to the blower-through a lubricated type coupling, the
coupling should be checked and greased each time blower
oil is changed. This will help reduce wear and prevent it
from causing vibration. In a belted drive system, check
belt tension periodically and inspect for frayed or cracked
belts. Refer to tensioning instructions under INSTALLA-

T TION. T

In a new and properly installed blower there are no
moving contacts between the two impellers, or between
the impeller and cylinder or headplates. Wear is then con-
fined to the bearing which support and locate the shafts,
the shaft seals, and the timing gears. All are lubricated,
and wear should be nominal if clean oil of the correct
grade is always supplied. Seals are subject to deteriora-
tion as well as wear, and may require replacement at vary-
ing periods.

Shaft bearings have been selected to have optimum
life under average conditions with proper lubrication.
They are critical in the service life of the blower. Gradual
bearing wear may allow a shaft position to change slight-
ly, until rubbing develops between impeller and cylinder
headplate. This will cause spot heating, which can be
detected by feeling these surfaces. Sudden bearing failure
is usually more serious. Since the shaft and impeller are no
longer supported and properly located, extensive general
damage to the blower casing and gears is likely to occur.

Shaft seals should be considered expendible items, to
be replaced whenever drainage from the headplate vent
cavity becomes excessive or when the blower is
disassembled for any reason. Sealing effectiveness can
vary considerably from seal to seal and is also affected by
shaft smoothness under the seal lip. Because of these nor-
mal variables, minor seal leakage should not be considered
an indicator for seal replacement.

Timing gear wear, when correct lubrication is main-
tained should be negligible over a period of years. Gear

‘teeth are cut to provide the correct amount of backlash,

and gears correctly mounted on the shafts will accom-




modate a normal amount of tooth wear without permit-
ting contact between lobes of the two impellers.

However, a high oil level will cause churning and ex-
cessive heating, indicated by an unusually high
temperature at the bottom of the gear housing. Conse-
quent heating of the gears will result in loss of tooth-
clearance or backlash, and rapid wear of the gear teeth
usually will develop. Continuation of this tooth wear will
eventually produce impeller contacts {knocking), and from
this point serious damage will be unavoidable if blower
operation is continued. A similar situation can be pro-
duced suddenly by gear tooth fracture, which is usually
})ro:sght on by sustained overloading or momentary shock

oads.

Operating problems may also develop from causes
r than internal parts fajlure. Operating clearances
within a blower are only a few thousandths of an inch
(hundredths of a mm). This makes it possible for impeller
interferences or casing rubs to result from shifts in the
blower mounting or from changes in piping support.
Foreign materials sucked into the blower will also cause
trouble, which can only be cured by disconnecting the pip-
ing and thoroughly cleaning the blower interior.

If this type of trouble is experienced, and the blower
is found to be clean, try removing mounting strains.
Loosen blower mounting bolts and reset the leveling and
drive alignment. Then tighten mounting again, and make
sure that all piping meets blower connections accurately
and squarely before reconnecting it.

A wide range of causes for operating troubles are
covered in the TROUBLE SHOOTING CHECKLIST.
The remedies suggested threr in some cases need to be
performed by qualified mechanics with a good back-
ground of general experience, using procedures detailed
in this manual. Major repairs generally are to be con-
sidered beyond the scope of maintenance, and should
be referred to the nearest Sales Office listed on the last
page.

Warranty failures should not be repaired at all,
unless specific approval has been ovtained through a
Sales Office or the factory before starting work. Unau-
thorized disassembly within the warranty period may
void the warranty.

When a blower is taken out of service it may require
internal protection against rusting or corrosion. The need
for such protection must be a matter of judgment based
on existing conditions as well as length of downtime.
Under favorable conditions, protection will probably not
be needed if shut-down is not longer than a menth. Under
atmospheric conditions producing rapid corrosion, the
blower should be protected immediately. If blower is to be
shut down for an extended period of time, see suggestions
for corrosion protection under installation.

It is recommended that major repairs, if needed, be
performed at a Dresser authorized service facility.
However, it is recognized that this may not always be
practical, especially when a spare blower is not available.
If a blower is out of the warranty period, mechanical ad-
justments and parts replacement may be undertaken
locally at the owner’s option and risk. It is recommended
that Factory Parts be used to insure fit and suitability.
The maintenance of a small stock of on-hand spare parts
can eliminate possible delays. When ordering parts give

Item Numbers and their word descriptions from Figures 5
& 6. Also specify quantities wanted and the blower size
and serial number from the nameplate.

Repairs or adjustments are best performed by person-
nel with good mechanical experience and the ability to
follow the instructions in this manual. Some operations in-
volve extra care and patience, and a degree of precision
work. This is especially true in timing impellers and in
handling bearings. Experience indicates that a high
percentage of bearing failure is caused by dirt contamina-
tion before or during assembly. Therefore, the work area
should be cleaned before starting disassembly, and new or
re-usable parts protected during progress of the work.

In the following outlines of repair procedures, numbers
shown in brackets { ) correspond to the [tem Numbers used
in assembly drawing, F igures 11 & 13. It is recommended
that the procedure be studied carefully and completely,
with frequent reference to the drawings, before starting
work. This will produce better efficiency through an
understanding of what work is to be done. and the order
of doing it. Before disassembly, mark all parts so that they
may be returned to original locations or relative positions.

A — Replacing Timing Gears

1. Drain all oil from the gearhouse by removing drain
plug (21) in the bottom. Remove gearhouse by tak-
ing out all cap screws (23} in its flange. It may be
necessary to bump the sides with a wood block or
mallet to break the flange joint. :

2. Reach through one of the blower pipe connections
and place a chalk mark on the strip of one impeller
and the mating waist of the other, so that they may

easily be returned to their original relative posi-
tions.
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Figure 5 — impeller Timing Viewed From Gear End

3. GEAR REMOVAL: For this operation, the im-
pellers should be wedged as shown in Figure 5.
Back off gear clamping nuts (17) about %". Use a
puller of the type shown in Figure 10. Position it
around the gear per Figure 9. As the puller set
screw is torqued, the puller will have a tendency to
turn and contact teeth of the other gear. To prevent
this contact, hold the puller corner nut with a
wrench while torquing the set screw. Once the gear
is unseated, remove the puller. Remove gear nuts
(17) and the gear. Repeat same procedure for the
other gear. NOTE: Do not remove gear nuts (17)
completely before the gears are unseated from the
taper fits or damage/injury may result.




Gear Size Torque
(in.) 1b.-ft. (kg-m)
25 60 ( 8.3)
i 3.5 110 (15.2)
] 4.0 190 {26.3)
5.0 250 (34.6}
6.0 400 {55.3)
| 7.0 550 (76.1)

4. GEAR INSTALLATION: Place impellers in cor-

rect position as previously marked. Be sure shafts
and gear bores are clean and free of scratches. Clean
the shaft tapered fits. Place hardwood wedges as
shown in Figure 5. Install drive gear (4) and gear
wt {17) so match mark at tooth is at the line of
engagement. Tighten the drive gear nut to the
torque given in Table 5. Blower assembly must be
fastened down for torquing operation.

TABLE 5 — GEAR NUT TORQUE

- Installing driven gear (4) - Insert a long, metal feeler

gauge between the impellers’ lobes at the fronts or
backs as shown in Figure 5. Feeler gauge thickness
to be a middle value from Table 6 for fronts and
backs. Align the gear so the tooth match marks
agree with the drive gear, then install nut (17).
Tighten lightly with a small wrench, then check
front and back-clearances against Table 6 for each
15° position. Both fronts and backs should be about
-he same and within the specified range in Table 6.
Adjust gear position, if necessary, then insert the
corrected feeler gauge and wedges and use a torque
wrench to tighten the gear nut to the torque
specified in Table 5. Remove wedges and rotate the
drive shaft by hand to make sure there are no gear
tight spots or impeller contacts.

Caution! Keep fingers away from impellers and
gears.

. Check the end clearances between impellers and

headplates. Adjust clearances per B-15 below.

. When clearances are correct, clean and re-install the

gearhouse. Check condition of flange gasket (7) and
replace if questionable. Fill gearhouse to correct
level with proper grade of oil.

B — Replacing Shaft Bearings,
and impellers

Remove coupling or sheave from the drive shaft. Drain
ind remove gearhouse, and pull the timing gears. If gears

are to be re-used, mark them so they may be returned to
the same shafts.

Break corners and deburr the keyway. Remove

bearing end cover at the drive end. Remove bearing
clamp plates (34).

2.

Make single and double identifying punch marks on
the mating edges of headplate and cylinder flanges
at the two ends of the blower.

- At the drive end, drive out the two dowel pins and

remove all capscrews holding headplate to cylinder.
By inserting jacking screws into the two threaded
flange holes, and turning them in evenly, the
headplate will be separated from the cylinder. As
the headplate comes off the shafts it will bring bear-
ings with it. 2%4” and 3%" gear diameter units do
not have tapped holes for jack screws in the drive
end headplates. Remove dowel pins and all
capscrews holding headplate to cylinder and foot on
the drive end. Support unit under gear end cylinder
flange with the shafts vertical. Using soft metal

block against gear end shafts, push them out of
gear end headplate.

. For 22" and 3%;"" gear diameter units, support the

drive end headplate on the underside, and using

soft metal block against drive end, shafts, push
them out of drive end headplate.

For 47, 6" & 7" gear diameter units, from the gear
end , using a wood or soft metal block against the ends
of the shafts, drive them out of the headplate. If they

are to be reused, protect them from damage in this
operation.

- If blower interior surfaces need cleaning, it may be

advisable to separate the gear end headplate from
the cylinder. Use the same general procedure as
employed at the drive end.

- Working from the back (flat) face of each headplate,

push or tap out the bearings and seals. Use a round
bar or tube that will pass through the shaft
clearance holes in the headplates. All lip seals will
be damaged during removal and must be replaced.

- Clean bearing and seal pockets in headplates and

remove burrs or rough edges. (Apply a thin coating
of sealant on seal O.D.) Press new seals (27) into
gear end headplate using a round tube or bar with
recessed end that will bear on the outer metal edge
of seal enclosure. Seal lip should point toward the
driving tool. Seals to be flush with outboard bore
face. Apply a light coat of oil or grease to the seal
lips. In a similar fashion, install lip seals into the
drive end headplate.

. Place cylinder on a flat surface. Assemble gear end

headplate to cylinder after checking flange punch
marks. Drive in the two locating dowel pins before
tightening flange screws. Also install gear end foot
using the same longer cap screws (32) and washers
(41). fon 6 & 7" UNIVERSAL RAI® install both
gear and feet.).

Place the assembly horizontally on steel blocks
with gear end headplate on bottom. The height of
the blocks should be sufficient to clear gear end

shaft extensions. Assemble impellers into the.

cylinder with the drive shaft (longer shaft) in same




10.

11.

12.

13.

14.

15.

location as in original assembly. Before starting the
shafts through the headplate holes, make sure shaft
ends have no sharp or rough edges to damage seal
lips. Position impellers at 90° to each other in the
cylinder, using lobe-and-waist match marks if
original impellers are being re-installed. Install

drive end headplate and feet in same manner as
gear end.

It is recommended that new bearings be used for
rebuild. Apply thin film of machine oil on the shaft
bearing fit, bearing I.D., and headplate bearing
bore. Install drive end bearings into headplate. Use
a tube with flanged end that will contact both bear-

ing faces simultaneously. Refer to Fig. 11 for proper
bearing depths.

NOTE: Cylindrical drive bearing should be install-
ed with inner race large shoulder facing outboard.

Place blower on its feet on a flat surface. Loosen
feet capscrews (32) and square up unit. Re-tighten

capscrews (32). Clamp unit down to a solid base for
further assembly.

Oil the gear end bearing fits as described previously.
Install 2%4-5” UNIVERSAL RAI® gear end bear-
ings flush with the headplate bearing shoulders using
proper drivers. On 6” & 7" UNIVERSAL RAI®,
installthmstwasher(m)inbearingbomtheninstaﬂ
gear end bearings so that they protrude ¥," (1.6mm)
above headplate surface.

Install bearing clamp plates (34). On 6" & 7"
UNIVERSAL RAI®, impeller end clearances are

- also to be set during this step. Install clamp plates

(34) with capscrews (31) making sure that the gap
between the clamp plates and the headplate is even
all around, at the same time, set end clearances per
Table 5.

Install gears and time impellers as in {A).

For setting end clearances on 2%4-5" gear diameter
units, special tools, thrust adjuster fork Fig. 7 and
thrust adjuster saddle Figure 8 are required. Refer
to Fig. 6 for installation of tools. The flat side of the
saddle rests against the bearing inner race and the
flat side of the fork rests against the back side of
the gear. Install a shim, with thickness equal to
gear end clearance (Table 6), between the impeller
and the gear end headplates. Tap on top of the fork
until the shim becomes snug. Remove the shim and
check end clearances. To increase gear end
clearance, tap on the end of the gear end shaft with

a soft metal mallet. On units, UNIVERSAL RAI®,
set end clearances for 6 & 7"’ by turning capscrews
{31) evenly in or out.
16. Install drive end cover (5) after packing bearing
cavities with suitable grease. Replace drive shaft
seal. Lip must point toward (33) the bearing. Exer-
cise care not to damage the lip as it passes over
shaft keyway.

17. Install gasket item (7). Install the gear house after

cleaning out the inside. Tighten gear box cap
screws (23) evenly. Fill with correct grade of il un-
til oil flows out through oil level hole. Grease drive
and bearings. (See Lubrication.)

18. Reinstall coupling or belt sheave making sure that

they have a slight slide fit with the shaft and could
be installed by hand.

Where repairs involve parts replacement, it is recom-
mended that Factory Parts be used to insure fit and
suitability. Delay in making such repairs can be reduced
by having spare parts on hand.

When ordering parts, please furnish all information
from the blower nameplate.

Repairs or adjustments to blowers should be performed
by personnel with a good back ground of general mechanical
experience and the ability to follow the detailed instructions
in this manual. No special tools are required. Some opera-
tions involve extra care and a degree of precision work. This
is especially true in timing impellers, 2nd in handling bear-
ings. Experience indicates that a high percentage of bear-
ing failures is caused by dirt contamination before or dur-
ing assembly. Therefore, clean the work area before start-
ing disassembly, and protect new or reuseable parts dur-

ing progress of the work. (See page 23 for Repair Kit
Information.)

INTERNAL CLEARANCES

References to operating clearances in this manual in-
clude only one mention of the specific amount of clearance
to be used or expected. For units in good condition this in-
formation is not essential in field service work. Situations
may arise, however, when it is desirable to compare existing
clearances with the correct Engineering values or to re-
establish clearances.

Listed in Table 6 are the ranges of impeller clearances
used in factory assembly of normal UNIVERSAL RAI®
blowers. It should be kept in mind that clearances may
change slightly in service, but should never be less than
the minimum values listed. Only well qualified personnel
should attempt to measure clearances for direct comparison
with this data.




Table 6 — Normal Clearances for UNIVERSAL U-RAI® and U-RAI-J®Blowers — Inches (MM)
IMPELLER ENDS CYLINDER IMPELLER
SIZE DRIVEEND | GEAREND | INLET & FRONTS
TOTAL MINIMUM | MINIMUM | DISCHARGE | CENTER BACES
3 | 006.010(15-25) | .003(08) | .003(08) |.004/005(10-13)| 002003 (0508 | Sorron (.18-25)
24| 006.010(15-25) | 003(08) | .003(08) |.004.005(10-13)| 002003 (on o) 007/.01(.18-25)
vy G011 (15-28) | .003(08) | .003(08) |.004/006(10-15) | 0022003 (05..08) 01/.012 (.25-30)
Soraay| o011 (15-28) | .003(08) | .003(08) | 1004.006(10-15) | 002/003 (g oc) 01,012 (25-.30)
367367 006L011(15-28) | 003(08) | .003(08) | 004/006 (10-15) | 002/003 (g ) 01,012 (.25-30)
553 Searoa (20-28) | 004(10) | .004(10) | 005007 (13-18) | 003004 (o8- 10 009/.012 (.23-.30)
Areny| ey 13 (20-33) | .004(10) | .004(10) | 005007 (13-18) | .003/004  og 1o 012/.015 ( 30-.38)
47/4771.008/013(20-33) | 004(10) | 004(10) | 005/007(13.18) | 00ur oo (.08-.10) |.012/015 (30-.38)
63| a1 (20-28) | 004(10) | .004(10) |.005/.008 (13-20) |.008/.004 (0. 16) 0117013 (26-.33)
e |t C13(20-33) | .004(10) | .004(10) | 005008 (13-20) | 008/00¢ ¢ ogr 1o 015/.017 (38-.43)
%9 [008:013(20-33) | 004(10) | .004(10) | 0057008 (13-20) | 003,004 (08 10 015/.017 (.38-.43)
6 | 01toleean D | 008(20) | .004(10) 006008 (15-20) | 0067008 (15-20) | 0100016 (:25-36)
35 | iy ous(36-46) | .010(25) | .004(10) | 0067008 (15-20) | 006/.008 ( 15 oo 010/.014 (25-.36)
B1 |014.018(36-46) | .010(25) | 004(10) | 006008 (15-20) | 006008 (15 oo .010/.014 (25-.36)
1 | oLyong c20-40) | .008(13) | .004(10) |.008/.008 (15-20) |.006%.008 (15-209 |.013018 (33-38)
718 | o1yS18(36-46) | .010(25) | 004(10) | 0067008 (15.20) | 0067008 ¢ 10 2o 013/.015 (33-.38)
T8 [O14018(36-46) | 010(25) | 004(10) | 006008 (15-20) | 006008 ¢ 15, oo 013/.015 (33-38)

THRUST ADJUSTER FORK

THRUST

]

7

CONTROL

2-Y2".5" Universal® RAJ

~t

i

-
-
7

a7

[

CLAMP PLATE

GAP (.03"-.05")

/ |_—NYLOK CAPSCREW

BEARING

[——— THRUST ADJUSTER SADDLE

K-24392

Figure 6 — Thrust Setting, 2¥2"-5" UNIVERSAL RAI®




MATERIAL ~ STEEL
i rw4 ) T3

| S |
4

THIS AREA — L
—ad AKE A T a——-‘
To BE SURFACE | "t ‘
HARDENED TO - C—T_—’:
A DEPTH OF }N o, —
01" TOo 50R, -

PART Ne |BLW. o1ZE Ly | L,
812-973-001 | 2V,
812-973-002| 3V/,"
812-973-003] 4~

|

2 1 Lls |Le {We W, [Wa[Wo]T, [T
1Y | s {6Ys | %6 [ 1% [Wig [ T7a

Ts i NOTES
Y32 | Vg | Yyy

6 | e | a2 | V35

812-973-004] s5°

: 194 "é]. 3/6__ |/|6 ‘/4, '/52 32
2% 12Va | 8 1Tp | 2 [1in | ™) % | Va | a2 Wie

Figure 7 — Thrust Adjuster Fork 812973

JTO STEEL RING

3 X45° CHAMFER
T 1 Il_GAUGE WIRE BRAZED
} r 2 ‘Gﬁl 1 /

- 32,
§
L N
- )
MATERIAL ~ STEEL , SURFACE HARDENED TO
THE DEPTH_ OF 01" MIN. TO
Ry

50 Rc MIN,

W [T, [T, [T | R | L
BraalWVap e | 7 [Vig | V4 | 36 | 3
22 |6 | 32| Yo | She | e | 2Vs
s eal 1| Va [ g | 7 /4 4

1alYa 1 Vg | e | Vs | 5

PART N¢ |BW. SIZE Ry | R,
812-974-001 [21/,°
812-974-002| 3 V/,"
812-974-003] 4°
8l2-974-004| s

NOTES

Figure 8 — Thrust Adjuster Saddle - 812-974




SOONNNNANNN

AN
;
NN

o

\

i

) Lma
E
i/

NN\

TSNS S

R

SET SCREW WITH CUP END

K-24391
Figure 9 — Gear Removal
PPESIZE-1
B '[— TYPICAL WELD DETAILS @
------- =
N\ B
J } \\
i B , Y ~f s anea
N - - H J{  FREE
n 1 A Y
J_f f M | | oF wewo
A/ | B V-5 2-1/2" - 3-1/2"
7
S — 4 ~=—H©) 1 GEAR DIA, GEAR DIA.
| ; /4= S /4 |
f—o F—oleal g e § —ohe— B —— /2" NUT (2-1/2 - 3-1/2 SIZE]
/ 1/16" x 45 CHAMFER 3/47 NUT (4 - 5 SIZE)
1/4 - CONTINUOUS WELD . "L.- : '
THREAD SIZE - H MAT'L.-STEEL, BREAK SHARP CORNERS
BLOWER ' ' ‘
SIZE PART NO. A B ¢ ] E - F GA H | J
2-1/2 | 812-977-001 | ass 2 1-1716] 2 174 2 $18 |7/16-14] 3° SCH. - 40| 1-3/8
3-1/2 | 812-977-002 | 7/16 | 2-172 1-1/4 | 2-1/2 | 5116 | 2-3/8 | 374 |1/2-13|4° scH. - 40| 1-7/8
| 4 812-977-003 | 17/32 [2-13110] 1-2/4 |2-13116] ore 2-12| 34 |sse-11]5° scH. - 40| 2-18

- 9 812-977-004 | si0 Ja-as| 2 [s-as | r1a | 5 1 [3/4-10] 6" SCH. - 40 [2-11/16 ggi

L

Figure 10 — Gear Pullers for UNIVERSALﬁ{\I@ with Tapered Gear Bores 812.977-




NOTES:
A- +26(,1%0) DR 4
;N iﬁﬁﬂ&.‘! ILL /74 OP & INSTALL ITEM +20 (SCREWS)

B- SEE OPERATING MANUAL IRB-103 FOR

LUBRICATION INSTRUCT 10N

3) 25 27 ) 16 i3 e
. > C- 2«1/2, 3-1/2, & 4" REQ'D SOC. HD, ON G.E. oMY
N 2 €- REO'D ON 22 4 42 ONLY
NUT TO BE TOROUED T0:
- N FETRH
O e
SEE_NOTE | '@ S B En LR LT TP
€N L
) ;y;/; VI f A
NOTE "A" ] esss S50
0 NOL ORILL =z A Frr
P s i 4 '7-;"_
o | e
5 - e
?
@ 35
ITEM PART NAME ITEM PART NAME ITEM PART NAME ITEM PART NAME
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2 | Headplate Drive End 13 | Impeller & Shaft-Driven 23 | Screw, Hex 37 | Fitting, Grease
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Figure 11 — Assembly of UNIVERSAL RAI® Blowers, 2Y2"-5" Gear Diameter
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Figure 12A — Dimensional Assembly of UNIVERSAL RAI-J® Blower (2'/2"-5")
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Figure 13 — Assembly of UNIVERSAL RAI®

PARTS LIST FOR 6"-7"" UNIVERSAL RA[®

Bloweré, 6 and 7’ Gear Diameter

ITEM PART NAME ITEM PART NAME ITEM PART NAME ITEM PART NAME
1 Headplate - G.E. 13 Imp & Shaft - Drvn 25 Plug - Vent 36 Foot - Lt. Hand
2 Headplate - D.E. 14 Bearing, Ball 26 Screw, Cap - Hex 37 Fitting, Grease
3 Gearbox 15 Bearing, Roiler 27 |- Seal, Lip 38 Plug - Vent
4 Gear Assembly 16 Pin, Dowel 29 Washer - Wavy Spr. 39 Washer - Obiong
5 Plug - Opening 17 Nut, Stop - Hex 30 Washer 40 Pipe - Tbe. (Close)
7 Gasket, Gearbox 18 Plug - Opening 31 Screw, Cap Hex 41 Coupling - Pipe
8 Nameplate - SIN 19 Key, Square 32 Screw, Cap Hex 42 Lifting Lug
9 Nameplate - Lube 20 Screw, Rd. Hd. 33 Seal, Lip
11 Cylinder 21 Piug, Pipe - Sq. Hd. 34 Brg. Clamp Plate
12 imp & Shaft — Drive 23 Screw, Cap - Hex 35 Foot - Rt. Hand
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Figure 14 — Dimensional Assembly of UNIVERSAL RA|® Blower (6" & 7")
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andad
v TOP DISCHARGE ~ . NOTE:;
: UNIVERSAL RAI
_t yal 1. 45 4 66 U-RAI WILL
ol n HAVE TO RUN AT REDUCED SPEED
o f (9 TO DUPLICATE AE PERFORMANCE.
\ 2. LARGER STANDARD SHAFT THAN AF.
o SEE DIMENSION **U*",
I BOTTOM OISCHARGE 8. U-RAI INLET & OUTLET GONNECTIONS
, | ! ARE LARGER THAN AF ON THE
] ] FOLLOWING SIZES: 24, 45, 47, 66 & 50
! : SEE DIMENSION *'W*’,
H DIA BOLT - el 4. 45 U-RAI REPLACES 44 AF.
€ b 66 U-RAI REPLACES 55 AF.
W=INLET & DIBCHARGE 8. FOR ADDITIONAL INFOAMATION
ALL DIMENSIONS IN INCHES B — r—— A —— REFRESENTRENVE D Tue FacTonY.
 QIMENSIONS NOT CERATIFIED FOR CONSTRUCTION ;
22 U-RAL 5.13 5.00 9.75 | 3.78 2,00 | 2.00 i/8 2,63 2,50 6.08 9.25 .625 | 1.81 [ 3716 x 3732 | 1% WET
A 5.50 5.06 5,03 _[3.75 Z.00 Z.0U 378 2.63 1,94 6.85_ 15,75 L5878 V3T 1 3/7T6 x 3732 | 1™ HPY
71 U-RAT PR 700 [ 175 [ 3.75 7.0 T.00 178 .63 7.50 .88 978 628 T 18T [ 377¢ % 932 |2 WPY
ZUAF .50 706 [ ILIT 175 Z.00 700 /8 1.6 1,94 £.88 9,28 SB75 T 1. 31 | 3716 x 3732 T1-1/2" hP1
L 31 U-RAT .28 T 11T [ 500 750 200 Y15 244 AAR | 12.13 750 1 161 | 3716 x /12 | 2" 3p1
‘ 33°AF 7.25 744 112,56 | 5,00 2,48 3.00 38 1,61 2.63 8,88 1 12,13 66621 1,66 1 3716 x. 3732 [ 2% NBT
76 U-RAI 725 | 10.00 | V483 [~ 3.00 2,88 | 71,78 378 5. 00 266 i.a8 | 12.13 750 | V.75 1 /16 » 3732 12=-172" NPT
36_AF 7.25 9.81 | 14,94 | 5,00 7,88 I8 /8 1. 2.63 u.68_ 1 12,13 65671 1,88 | 3/16 x 3/32 12-1/2% NPT
T U-RAT B.00 725 | 13.00 [ 5.2% T .93 78 .60 .16 110,67 1 13.63 875 291 T 3706 x 3732 [1-172% APT
17 AF .75 7,03 | 1768 [ 6,75 313 AL 378 3,68 3,00 110,63 [ 13,63 8121 2,38 /46 x 3732 11-1/72% NPT
T AT E.00 | Y000 | 15.50 | 8.7% PR k] 1.5t k74 1,08 284 [ 1051 | 13.63 878 | 203 3718 x 1737 1 2-177" HET
TLAF .78 5. 83 14,13 | 6,25 .13 3.56_ 1 3/8 ) 4.00 ] 10,61 113,63 1612 2,38 | 3/16 x_3/32_]2% NPT
17 U-FAI N R I N I 994 .3 LAL W7E 5.94 33110, 13.62 878 1280 13716 x 3732 3% RPT
47 AF 825 | 1161 [ 17,38 [ 6.28 213 (Y] KYE) 5,94 3,00 110,6 13,83 VT2 0TI x 337 [ 2=17 2 TPy
53 U-RAI 10,50 8,38 1 15,38 [ 6,76 1,28 .69 38 .50 3.6 TTUBE T 1r a1 Toe 77 | 1T/T 5 1/8 7172 RPT
E3TAF 10.75 8.81 | 15,44 1 6,75 4,25 3,69 38 4,50 3,63 ] 12,00 | 17,28 98871788 | 1/4 x 1/8 -1/ RPT
55 U-RAY O30 [ 1700 | 18.00 | E.7% 175 1.2% 378 5-51 L LY L S MY A L T W3 -1 BRI A NP T NPT
5 aF 078 3BT | T5.56 | 6.7 1.7 175 78 .08 3,89 17,00 [ 1T.75 110 L A NI AL
93 L-RAT 1J.50 TT.00 Z1.18 6.7% 4.25 6,50 3/8 7. 31 3. 38 12,45 V7,45 1,125 7.0 /8 x 1/38 ¥ RPT
S AF 10.75 | Ya.s51 | Z7.06 | 6.75 75 (] 7T 3,63 [ 12,00 [ 17.7% L9687 2,88 [ 1/T % 178 T HPT
- .
™ [:]] t-7-88
PR p—— [l COMPARING ROOTS UNIVERSAL RAI® povt
. 900 WEST MOUNT STAEET,
[PRINTED IN U.8.A. CORNIASTALE oA 4 T0 ROOTS AF 863-813-021
Figure 15




Major

Changes when Replacing AF with UNIV

ERSAL RAl® Blower

Size & Type Sheave Bushing Dia. Inlet Size Disch. Size Mounting Feet
22 UNIVERSAL RAl® 625" 1 Interchangeable
22 AF .5875" 1 1
24 UNIVERSAL RAJ® 625 2" 2" Interchangeable
24 AF .5875" 14~ 1™
32 UNIVERSAL RAJ® 150" 1 1%” Special Feet
315 AF .6562" %" %"
33 UNIVERSAL RAI® .750" 2" 2" Interchangeable
33 AF .6562" 2“ 2..
36 UNIVERSAL RA[e® 750" 2% 2a” Interchangeable
36 AF .6562" 2% 2%" :
42 UNIVERSAL RAT® 875" 1%a™ 1% Interchangeable
42 AF .7812 1% 12
45 UNIVERSAL RAJ® 875" 2% 24" Reverse Feet
44 AF .1812 2" 2
47 UNIVERSAL RAT® .875™ 3 3 Interchangeable
47 AF . .7812" 2% 2%
53 UNIVERSAL RAI® 1.250" 2% 2% —-  Spaeial Feet
§3 AF 9687 2™ 2™
56 UNIVERSAL RAJ® 1.250" 4" 4 Special Feet
55 AF .9687" PAZ 2"
59 UNIVERSAL RAI® 1.250" 4~ 4~ Special Feet,
59 AF 9687 3" 3

*To maintain AF performance with UNIVE RSAL RAI®, the blower s

See Fig. 15 drawing for your

specific blower size.

peed will have to be reduced by sheave change.

MAKE CERTAIN THAT THE BREA'

THE GEAR BOX.

CAUTION CAUTION CAUTION

THER IS LOCATED ON TOP AND THE DRAIN PLUG IN THE BOTTOM OF




‘Roots Products are sold subject to the
current General Terms of Sale, GTS-5001

as modified by the 18 months
Uncontested Warranty Policy and
Procedure, WP-5020.
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REPAIR KIT INFORMATION

’ UNIVERSAL RA[®
REF. ‘
NO. QTry. PART DESCRIPTION REPAIR KIT PART NOS.
4 1 Pr. Timing Gear FRAME sSi1ZE REPAIR KIT NO.
5 1 Plug — Opening 2" 65-101-ORK
7 1 Gasket 3" 65-104-ORK
14 1 Bearing, D.E. — DRVN 4" 65-107-ORK
14 2 Bearing, G.E. 5” 65-111-ORK
15 1 Bearing, Or. Shaft "6~ 65-115-ORK
17 1 Gear Nut 7 65-119-ORK
27 2 Seals, D.E.
27 2 Seals, G.E.
31 4 Capscrew — Selflock
33 1 Seal — Dr. Shaft

*Repair Lits for the 6" and 7" UN IVERSAL RAI® do not contain gears.
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ALABAMA

Oivision,
P.O. Box 863
Petham, AL 35124

Mechanical Saies
713ThamesCourt
Pelham, AL 3512¢
PH: 205/664-0110
FX:205/664-8633

Milie Avery (174)
Jenelia King

Division,
1201 S. Beach Bhd.,
Suite 106
La Habra, CA 90631
PH: 562/947-2599
FX: 562/947-1808
Paggy Hunter

RO-CAAM, inc.
»leIO)IAgom - -

John Parrish (031/RM)
Kelle Reed

FLORIDA

Barone Equip. Sales
(616)/Agent

4739-41 Transport Or.,
Bidg. 5

Tampa, FL 33605

PH: 813/247-7574
FX:813/247-7630
John Barone

GEORGIA

REP, Inc. (601)VAgent
2405 Murphy Bivd.
Gainesvilie, GA 30504
PH: 770/538-0020

FX: 770/538-0022

Jim Hene

Len Hene

John Mattick

'SPECIAL_ AGREEMENT

ROOTS SALES/AGENT DIRECTORY

HLLINOIS
2174 Glﬁstone Court,

Glendale Heights, IL. 60139
PH: 630/582-0111
‘Frx ms&«:zo
ince Schuster (027VRM
Jeft Aversa (056)
Golubski

b

Aircorp, inc. (603)Agent
7763 Quivira Road
Shawnee, KS 66216
PH: 913/962-1000

FX: 913/962-1449

Bob Baty, Jr.

g

A. Gerard Kirkwood
(Centrifugal & 10-20" Rotaries Only)

MASSACHUSETTS
Maher Corp. (617)/Agent
407R Mystic Avenue
Suite 21
Modlom.momssws
781/393-0060

FX.751/396—0239
Fred Kibble

White Bear Lake, MN 55110
PH: 651/777-4041
FX:651/777-5312

Travis Hackworthy

Chuck Singer

Tony Beiden

Tony Tripicchio -

MISSOURI
Dresser:

(600)/Agent

406 W. 34th Street

VFW Building-Ste. 716

Kansas City, MO 64111-2780
PH: 816/561-1322
FX:816/561-1133

Dave Johnson

*Centrif,-gal Market Specialist

NEW JERSEY

Roots Division, Dresser
116 Choctaw Ridge Road
Branchburg, NJ 08876
PH: 908/218-0550
FX:908/218-0314
Howard Shoulffler
(139/131)

Steve Rhodes
Wes Jenidns

Bob Hazzard

(043,060, 151)

Kathy Spoonemore (066)
Lesli¢ Aaron

Roots Factory Service &
Repair Center
116118 Tanner Road

WASHINGTON
APSCO (625)Agent
PO, Box 2639
Kikiand, WA 96083

APSCO (625)Agent

3173 E. Fox Spit Road
, WA 98260

PH: 1216

FX: 360/730-1930

Joe Anastasi

REVISED 4/8/99 SUPERCEDES ALL PREVIOUS ISSUES

IslaVe«lo PR 00979

tpeame
in S.R.L (S36/Agent)
Cavia 3366

1686 Hurfingham,
B8S. AS,, Argentina
PH: 011-5411-4662-6742
FX:011-5411-4452-0171
Raul G, Cartledge i

CHILE

Tecnica Hansa Lida.

(52%Agenty

Marchant Peceira 540

Chile

PH: 011-562-2045348
011-562-2090957
011-562-2040732

FX: 011-562-2045231
011-562-2045799

Amold D. Droste

COoLOMBIA

(520/Agen

Carrera 58 NQ. 14-14

Apartado Aereo 90688

7Colombia

PH: 011-571-4203599
011-571-2616315

FX:011-571-4137180

Cesar Martinez

Surquillo Lima 34 Peru
PH: 011-51-14-428209

* FX:011-51-14-428559

Pablo A.Ura

VENEZUELA

:m (Ps.l) (3 UAg;ru
1 )

Parque, Boyaca

Torre Centro,

P1SO 18, No. 183

- Aw. Sucre, Los Dos
Caminos

Venazuela

. Caracas,
PH: 011-58-2-2844930

FX:011-58-2-2861977
Jose Zozaya M.

WEST INDIE
HJ.Gramaul&Oo.Lm.

Holland
PH: 011-31-135-30G770
FX: 011-31-135-300760
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1. Be familiar with the equipment and read all instructions thoroughly

before installing or working on equipment.

2. Avoid contact with energized circuits or rotating parts.

3. Discpnnect all power sources before iniiating any maintenance or
repair. : ’

4. Act with care in accordance with prescribed procedures in handling
and liting this equipment. ‘

5. Be sure unit is electrically grounded in accordance with code require-
ments.

6. Be sure equipment is property enclosed or protected to prevent access

by children or other unauthorized personnel to prevent possible acci-
dents.

7. Be sure shaft key is fully captive before unit is energized.

8. Avoid contact with capacitors until safe discharge procedures have
been completed.

9. Provide proper guarding for personnel against rotating parts and appli-

cations involving high inertia loads which can cause overspeed.
10. Avoid extended exposure to equipment with high noise levels.

INSPECTION AND HANDLING

Inspect unit to make sure no damage has occurred during shipment. Check name-
plate for correct speed, horsepower, voltage, Hertz and phase for conformance with
power supply and equipment. WARNING: Units should be lifted using all eyeboits or
lugs if provided. These aeyebolts or lugs are provided for lifting this unit only and must
not be used to fift any additional weight. Lifting angle, from shank of eyebolt, must not
exceed 30 degrees for machines with single and 45 degrees for machines with
multiple lifting means. Replacement eyeboits must be per ASTM A489 or equivalent.
All eyebolts must be securely tightened. Be careful not to touch overhead power lines
with lifting equipment. Failure to observe this warning may result in serious personal
injury.
STORAGE

Units should be stored indoors, in a clean, dry location & winding should be protected
from excessive moisture absorption. NOTE: If mators are to be stored for over one
year, refer to U.S. Electrical Motors. If gear and belt transmission units are to be stored
for over six months, refer to U.S. Electricai Motors,

LOCATION
WARNING: Use only UL Listed Hazardous Location Motors for service in Hazardous
Locations as defined in Article 500 of the NEC., Units should be located in a clean,
well-ventilated area. WARNING: Units should be located in a suitable enclosure or

protected to prevent-access by children or other unauthorized personnel to prevent
possible accidents.

INSTALLATION / MOUNTING

Mount unit on a firm, flat surface sufficiently rigid to prevent vibration. Drive belts and
chains should be tensioned in accordance with supplier recommendations. Couplings

[ P S SO

. aa ek,




should be properly aligned and balanced. For belt, chain and gear drive selection refer to

the drive or equipment manufacturer. For application of drive equipment refer to applic-
able information in NEMA MG1.

Mgtors have been dynamically balanced using a half key the same length as the full key
shipped with the motor. If puliey length is less than this length, rework long key by
removing one-half of excess length between pulley and end of key to maintain balance.

Do not restrict motor ventilation. Unless otherwise specified on nameplate, motor is
designed for. operation in accordance with NEMA MG1 “Usual Service Conditions” which
states an ambient temperature range of -15° C to 40° C (5° F to 104° F). Standard grease
lubricated units are suitable for operation within this temperature range, special lubricants
may be required for ambjient temperatures outside of this range. Note: Motors operating
under rated load and allowable ambient conditions may feel hot when touched; this is
normal and should not be cause for concern. When in doubt, measure frame surface
temperature and confer with nearest office. Enclosed motors normally have condensation
drain openings. insure that drain openings are properly located and open (plugs
removed) for the motor mounting position. Drain openings should be at lowest point of
end brackets, frame housing and terminal housing when the motor is installed. This may
require modification of motor to accomplish. If unit appears wet, and/or has been stored
in a damp location, dry out thoroughly and check for adequate insulation resistance to
ground before operating.

WARNING: Guards should be provided for all exposed rotating parts to prevent possible
personal injury. Keep fingers and foreign objects away from ventilation and other
openings. Applications involving high inertia loads may damage this equipment due to
motor overspeed during shutdown. Such applications should be referred to U.S. Electri-
cal Motors.

CAUTION: Do not force drive coupling or other equipment onto shaft, as bearing damage
may resulit.

POWER SUPPLY AND CONNECTIONS

The power supply must agree with values on nameplate. Terminal voltage should not
vary more than +10% of nameplate voltage at rated frequency. Unbalanced line voltage,
greater than one percent, can cause overheating. Do not exceed the rated
load amperes on the nameplate. Starting controls and overload protection should be

properly sized in accordance with the NEC and the control manufacturer's recommen-
dations.

Motor connections should be made by following instructions on connection diagram.
Determine direction of rotation before connecting driven equipment. If direction of rotation
label is supplied, operate only in specified direction. Rotation may be reversed on three
phase motors by interchanging any two line connections. On single phase motors
interchange leads per connection diagram on motor. Wiring of units, controls and
grounding shall be in accordance with local and NEC requirements. WARNING: Failure to
properly ground unit may cause serious injury to personnel. Where unexpected starting
could be hazardous to personnel, do not use automatic reset starting devices.

USE OF VARIABLE FREQUENCY DRIVES
Electric motors can be detrimentally affected when applied with variable frequency drives
(VFD’s). The non-sinusoidal waveforms of VFD's have harmonic content which causes
additional motor heating; and high voltage peaks and short rise times, which result in
increased insulation stress, especially when long power cabie lengths are used.

*
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motor selection, application and warranty details.

" MAI NTENANCE
Inspect units at fregular intervals. Keep units clean and ventiiation openings clear of
_dust, di.rt or other debri§. lubficatg units per this operating instruction folder and

VARIDRIVE UNITS
Do not turn $peed control hand wheel while unit is not operating; this may cause
damage to the unit. Handwheel position is a relative speed indication only. Use
direct speed sensing accessory for precise Speed indication. Units equipped with
electric remote Speed indicator accessory are not calibrated at the factory and must
be calibrated at site. Refer to calibration instructions with the unit.

[ —




CGREASE LUBRICATION INSTRUCTIONS

ishment Quantities. New grease must be
) ) ith grease in the motor (See Caytion Note). Run the maotor for 15 to 30 minutes
T e s P with the drain Plug removed to aflow purging of any excess grease. Shut off unit and replace
e ) - the drain plug. Return motor to service.
CAUTION
T T - Overgreasing can cause excessive bearing temperatures, Premature lubricant break-
R : . , down and bearing faiture. Care should be exercised against overgreasing.

o ;.4;“ . Tabie 1

oL R - Recommended Grease Replenishment Quantities & Intervals
R y (For lubrication of units in service) :
T :-, R . Grease Lubrication Interval
IR S Bearing Number FLOz | 3600 FPM | 1800 Apm: 1200 RPM
L L 6203 through 6208 0.2 2 Years 3 years 3 Years 5
s L . 6209 through 6309 0.4 1 Year 2 Years 2 Years s
— e L 6310 through 6311 0.6 1 Year 2 Years 2 Years ]
R EPEEEE 6312 through 6217 08 1 Year 1 Year 2 Years - ;
' ) 6218 through 6220 1.0 6Mo | 1 vear |2 Years | . 3

for bﬁarings not listed in table above, the amount of grease required may be calculated by the ]
ormula:

G=011xDxB
Where;

G = Quantity of grease in fluid oynces.
D = Outside diameter of bearing in inches,
B = Width of bearing in inches.

I S i A O A e amy

MANUFACTURER GREASE (NLGI No,. 2)
CHEVRON U.S.A. INC. SRl No. 2 3
SHELL OIL CQ. DOLIUM-R :
CAUTION

A e A G AL e et s




adjustment, or repair. This constitutes U.S.EM.'s only warranty

lieu of all other warranties, expressed or implied, written or oral. THERE ARE NO IMPUIED
WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE THAT APPLY
TO THIS SALE. No employee, agent, dealer or other person is authorized to give any warranties on

in connection with this sale and is in

behalf of U.S.EM. nor to assume for U.S.EM. any other liability in connection with any of its
products.

EXCLUSIVE REMEDY

U.S.EM.’s labifity shall be flimited exclusively to repairing or replacing any product found
by US.EM. to be defective, or at U.S.EM.'s option, to refund the purchase price of its
product. Such product shall be returned, freight prepaid, to the nearest U.S.E.M. authorized service
station or U.S.EM. ffactory. It is agreed that such replacement, repair, or refund be the sole and
exclusive remedies lavailable from U.S.EM.. U.S.EMM. shall not be liable for damages of any sort
whatsoever beyond these exclusive remedies including incidental and consequential damages
regardless of whether any claim is based upon contract, negligence, strict liability, tort, warranty, or
other basis. The rapair or replacement of the product, or the refund of the purchase price, at

U.S.EM.’s option, constitutes fulfilment of all liabilites of U.S.E.M. to the buyer for defective
products.

RENEWAL PARTS AND WARRANTY SERVICE

When inquiring for renewal parts, call the nearest U.S. Electrical Motors Parts Stocking
Distributor. For warranty service, call the nearest U.S. Electrical Motors Authorized Service
Station. Give them complete Nameplate data, including identification number, etc.

Request installation and maintenance manuals by product name.

SALES REGION PHONE TOLL-FREE FAX

ORANGE, CONNECTICUT 203 - 891 - 1080 800-243-2700 203-891-1077
CHICAGO, ILLINOIS 630 -924 - 5200 800-323-5223 630-893-0182
MEMPHIS, TENNESSEE 901 - 794 - 5500 N/A 901 - 366 - 2661
DALLAS, TEXAS 972 - 644 - 0470 800-683-4126 972-644-0254
SANTA FE SPRINGS, CA 562 - 906 - 3945 800-854-3302 562-941-1858
INTERNATIONAL SALES 314 -553 - 2150 N/A 314 -553 - 2135
MONTREAL, QUEBEC/CAN. 514 -332- 1880 800-361-5509 514-332-5912
MARKHAM, ONTARIO/CAN. 905 - 475 - 4670 N/A 905 - 475 - 4672
MONTERREY, MEXICO 528 - 389 - 1300 N/A 528 - 389 - 1320
CARACAS, VENEZUELA 582 - 285 - 2695 N/A 582 - 285 - 4475
BOGOTA, COLOMBIA 571 -250 - 2886 N/A 571-311-9320

FOR SERVICE CALL:

NEAREST U.S.E.M. AUTHORIZED SERVICE STATION OR U.S.E.M. PRODUCT SERVICE
ST. LOUIS, MO 314-595-8544.

VISIT QUR WEB SITE www.usmotors.com
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BULLETIN F-50

SERIES DS-300 FLOW SENSORS

Installation and Ope

rating lnstructibns,
Flow Calculations

INSPECTION

!n§pect the sensor upon receipt of shipment to be certain
it is as ordered and not damaged. If damaged, contact

Carrier,
INSTALLATION

General -"“n!e. Sensing ports of the flow sensor must be
mm for measurement accuracy. The instry-

sensof should be instafled in the flowing line

1 t run of pipe upstream as possible.

. This will provide a flow profile as ideal as possible. A rule of

¢ thumb is to allow 10:15 Pipe diameters upstream and 5
down. The table below lists recommended up and down
piping: ‘

PRESSURE AND TEMPERATURE —
: Maximum 200 psig at 200°F,

— AR A
7]
3.
.83 2
A @
g

UPSTREAM AND DOWNSTREAM DIMENSIONS IN TERMS OF INTERNAL DIAMETER OF PIPE
“SEE NOTE #1

MINIMUM DIAMETER OF STRAIGHT PIPE
UPSTREAM CONDITION UPSTREAM
) DOWNSTREAM
IN-PLANE OUT OF PLANE

One Elbow or Tee 7 9 5
Two 90° Bends in Same Plane 8 12 -5
Two 80° Bendss in Different Plane 18 24 5
Reducers or Expanders 8 8 5
g;‘f‘,\“’:tse \ 24 24 5

*Note #1: Values shown are recommended spacing, in terms of internal diameter for normal'industrial Mmetering requirements. ‘
For laboratory or high accuracy work, add 25% to values.




Page 2

POSITION

Be certain there is sufficient clearance between the mount-
ing position and other pipes, walls, structures, etc, so that
e sensor can be inserted through the mounting unit once

Flow Sensors should be positioned to keep air out of the
instrument connecting lines on liquid flows and condensate
out of the lines on gas flows. The easiest way to assure this
is to install the sensor into the pipe so that air will bleed
into, or condensate will drain back to, the pipe.

For air or gas flow:
Instafl in upper Condensate drains
qQuadrant of pipe back to pipe .

For liquid or steam flow:

Instal in lower Air bleeds back
quadrant of pipe to pipe.
—
FLOW

BLEED BLEED
L

D s el pp——
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i
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INSTALLATION

1. When using an A-160 thred-o-let, weld it to the pipe

- wall. If replacing a DS-200 unit, an A-161 bushing
("/4"X3/e") will be needed.

2. Drill through the center of the thred-o-let into the pipe,

with a drill that is slightly larger than the flow sensor
diameter.

3. Install the packing gland using proper pipe sealant. If the
packing gland is disassembled, note that the tapered
end of the ferrule goes into the fitting body.

4. Insert the sensor until it bottoms against the opposite

wall of the pipe, then withdraw 1/16" to allow for thermal
expansion.

5. Tighten packing gland nut finger tight. Then tighten the
nut with a wrench an additional 17/, turns. Be sure to

hold the sensor body with a second wrench to prevent
the sensor from turning.

INSTRUMENT CONNECTION

Connect the side pressure tap to the high pressure port of
the Magnehelic (air only) or Capsuhelic gage or transmitting
instrument and the top connection to the low pressure port.
See the connection schematics below.

Bleed air from instrument piping on liquid flows. Drain any
condensate from the instrument piping on air and gas flows.

Open valves to instrument to place fiow meter into service.
For permanent installations, a 3-valve manifold is recom-
mended to allow the gage to be zero checked without
interrupting the flow. The Dwyer A-471 Portable Test Kit
includes such a device.

|

rmx
@
-

S

FLOW
SENSOR

PIPE—/

AIR OR GAS FLOW




SERIES DS-300 FLOW SENSORS

—] 1% ] e

FLOW CALCULATIONS AND CHARTS

The following information contains tables and equations for

T determining the differential pressure developed by the DS-

p—— 300 Flow Sensor for various flow rates of water, steam, air
or other gases in different pipe sizes.

This information can be used to prepare conversion charts
to translate the differential pressure readings being sensed
into the equivalent flow rate. Where direct readout of flow is
R required, use this information to calculate the full flow dif-
ferential pressure in order to specify the exact range of
1% (42.86] APPROX, Dwyer Magnehelic or Capsubelic gage required. Special
' ‘ ‘ ranges and calculations are available for these gages at
g r.ninima.ll extra <.:ost. See bulletins A-30 and F-41 for addi-

e e tional information on Magnehelic and Capsuhelic gages

H _ and DS-300 flow sensors. .
Technical Paper No. 410 “Flow of Fluids Through Valves,

—= - 516" {7.938] Fittings and Pipe.” It is available from Crane Valve Co., 104
At N. Chicago St., Joliet, iL 60431, Phone 815/727-2600. Price
including shipping is $20.00

1% {44 .45)

1/4 NPT

For additional useful information on making flow calculations,
the following reference is recommended: Crane Valve Co.

‘ FLOW -

B

4

116 [1.51
CLEARANC

Using the appropriate differential pressure equation from page 4, calculate the differential pressure generated by the sensor
under normal operating conditions of the system. Check the chart below to determine if this value is within the recom-

Note the column on the right side of the chart which defines velocity ranges to avoid. Continuous operation within these can
result in damage to the flow sensor caused by excess vibration.

Flow Operating Ranges Operating Ranges Velocity Ranges
Pipe Size Coefficient Air @ 60°F & 14.7 psia Water @ 70°F _ Not Recommended
(Schedule 40) “K” (D/P Inches W.C)) (D/P inches W.C) (Feet per Second)
1 0.52 1.10to 186 4.00 to 675 146 to 220
1V 0.58 1.15t0 157 4.18 to 568 11310 170
1% 0.58 0.38to 115 1.36 to 417 96 to 144
2 0.64 0.75t0 75 2.72 to 271 71to 108
2% 0.62 1.72t0 53 6.22 to 193 S6to 85
3 0.67 03910 35 1.43to 127 42t0 64
4 - 0.67 0.28t0 34 1.02 to 123 28to 43
6 0.71 064t0 11 231to 40 15t0 23
8 0.67 0.10to 10 037t0 37 95to 15
10 0.70 0.17t0 22 060to 79 6.4t0 10
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FLOW EQUATIONS DIFFERENTIAL PRESSURE EQUATIONS

1. Any Liquid 1. Any Liquid
Q (GPM) = 5668 x K x D2 x \ APisg AP (in. WC) = Q2 x Sf
K2x D4x 3214
2. Steam or Any Gas v
Q (Ib/Hr) = 3591 x K x D2 Vpx AP 2. Steam or Any Gas
(b/Hr) x ypx AP (in. WC) = Q2
3. Any Gas . K2 x D4 x p x 128900
Q (SCFM) = 1288 x K x D2 x / Px AP
_— 3. Any Gas
(T+460) x Sg AP (in. WC) = Q@2 x Ss x (T+460)

K2x D4 x P x 16,590

TECHNICAL NOTATIONS
The following notations apply:

AP = Differential pressure expressed in inches of water column.
Q = Flow expressed in GPM, SCFM or PPH as shown in equation.
K = Flow coefficient — See Values Tabulated on page 3.

D = Inside diameter of line size expressed in inches. For square
& rectangular ducts use D=v/ 4x Height x Width
™

P = Static Line pressure (psia)

- T = Temperature in degrees Fahrenheit (plus 460=Rankin)

‘P = Density of medium in pounds per cubic foot

"Sf = Sp Gr at flowing conditions
Ss= Sp Gr at 609F

SCFM TO ACFM EQUATION
SCFM — ACEM x ( 14.7 + PSIG) ( 520 )

147 460 + °F
ACFM — SCFM x ( 147 1-:'7PSIG ) ( 4605;2 < )
POUNDS PER stp. — POUNDS PER pct ( 147 ) ( 460 4 °F )
CUBIC FOOT CUBIC FOOT 147 + PSIG 520
GUBIC Foor AT = COUPS TSR sro. x (1L PSI0) (om0 )

1 CUBIC FOOT OF AIR — 0.076 POUNDS PER CUBIC FOOT AT 60°F AND 14.7 PSIA
*(520 = 460 4 60°) Std. Temp. Rankine

~ ©Copyright 1996 Dwyer instruments, Inc.

Printed in U.S.A. 6/96
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n ' rcoid, SERIES FM 437 TEMPERATURE CONTROL

BULLETIN 0-511. ~

INSTALLATION AND OPERATING INSTRUCT IONS

TYPES FM 437, EM 437SS

Basic Types are:

FM 437:  Standard well (copper) 200 psi. 3009
FM 37SS: Stainless steel well, 900 Psi, 300°F :

Adjustments: .
FM 437 types have adjustments inside of case,

Variations in contact operation are designated by Type Suffix
-2, -3, -26, -36, etc., and, temperatuce operating range and well
dimensions, by Specification Numb Lsas shown bet and
inciuded in Type marking. ’ )

CONTACT SUFFIX {On Temperature Rise:)

-2, o¢ -36 contact opens

-3, or -26 contact closes
. 152 SP-DT ¢ wire

1S3 SP-OT 3 wire

SPECIFICATION NUMBER
3510 Range 80-240%F. Dim “A" 2.7/8"" Dimy g 2318
3511 Range 80-240¢F. Dim “A" 412" Dim “B~ 34~
3515 Range 40-200°F. Dim “A” 2.7/8" Dim g 238"
3515 Range 40-200°F. Dim “A™ 4-1/2" Dim “B" 34~
3528 Range 160-300F. Dim “A™ 2.7/8" Dim g 2-3/8"
3529 Range 160-300°F. Dim “A" 4-1/2"" Dim B 3/

ELECTRICAL CAPACITY

Contact Sutfix -2 and -3: 10 Amp. 120V, S Amp. 240V. AC or DC.
3/4 hp. Single phase 120/240 voits AC, 173 hp. 120/240 DC.
Suffix -152, 153, 4 Amp. 120V. AC or DC. 2 Amp. 240V/AC or OC.
1/8 hp. Single phase 120/240V, AC.

Sutfix -26, -36 same 3 -2 and -3. plus 17 Amp. non-inductive,
120V. 240V, 277v. AC.

CHOOSING A LOCATION: A location must be chosen where
the well ‘tlustration No. 3 will be fully immersed into freely
circulating tiquid at all times. Locations where air pockets could
occur should be avoided and for that reason nipples must not be
used. Under no circumstances should the well touch the inner
walls of a boiter, Check for clearance before insertion. Stand-
ard bulbs are 2.7 §- tong and have a 3/4" threaded connection.

DETACHING INSTRUMENT FROM WELL: Remove cover
after loosening the two brass screws on the cover face, backing
each sceew out a littie ata time—first one then the other. Mext,
loosen the hexagon head screw *G* (Hlustration No. 1). Mote
that the locking assembly which fastens the instrument to the

is the clamp “J* at the back side of the case. After loosening the
hexagon screw a couple of turas, it may drop down to the hottom
of slot “H"" (Ilustration No. 1). If it should stick, force it down
with the screw driver or pull the clamp “J" at the back of the
case down to refease the clamp from its locked position. Then
carefully pull o geatly force instrument dicectly forward trom
the gear teeth mesh grip between instrument and well opening.

RECLAMPING INSTRUMENT TO WELL: When inserting the
bimetal coit i {Wustration No. i

control will be horizontatly level. Be sure to move the clamp *“J**
and "u. hexagon screw “G* up to the top of the stot “H" before
tightening the hexagon screw "G,

L

ILLUSTRATION NO. 3

LEVELING: Instrument must be in a Perfectly horizontal fevel
position. it may be fecessary to turn the well one or two degrees
with a wrench if the teeth do not mesh so that the control will be
in alevel position. When the control is leve! the mercury tube
should fall easily to the right A" (Hlustration No. 1) or to the
left “8, when Pushed gently with the fingers after first separat-
ing the pointers “C™ and D", Pointer “C* is putinto position by
pushing knob **g'* inward and then turning it as far as jt will go,
to the left. Pointer D™ is put into position by pulling knob “€"
outward and at the sSame time turning it to the right as far as
it witl ga.
WIRING: Scrape and clean the wires and carefully place araund
the terminal Screws and in the droove provided in instrument.
Rigid conduit must not be attached directly to the instrumeant
case. Use a short piece of BX between the rigid conduit and the
control so that it will not be subjected to conduit expaasion
and contraction.

Where the control is connected directly into the load circuit,
it must be c€onnected into the hot side of the line.

TO SET CONTROLS FOR DESIRED OPERATING RANGE
FM models cover must be removed. The various types of the
controls described above, have a calibrated dial indicating a
temperature range The painter “C"
(Hlustration No. 1) to the left,wherever set, determines the “low"
temperature side at which the Mercury switch comes into action.

The pointer D" to the right, wherever set, determines the
“high* temperatyre side at which the mercury switch comes
into action.

To adjust for the “low™ setting, press knob €™ (Itfustration
No. 1) and at the same time turn it to move the pointer to the
desired “‘fow" temperature setting. To adjust for the *‘high'*
temperature setting, pull knob “E" and at the same time turn it
to move the other pointer to the desired “high* temperature
setting, which completes the fixed aperating range at which the
controt will opecate.

CAUTION:—Controf movement must not bl;e ollet‘ié 3'0 not overioad—
note electrical rating on name plate and be sure: current passing
through switch is :i?hm rating as noted under “Elec-
trical Capacity.” Do not tamper with switch wires. Position of these
wires is essential to Proper operation. Tampering with these wires will
void warranty.
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- BULLETIN NO. E-57

SERIES 1950
INTEGRAL EXPLOSION-

PROOF PRESSURE SWITCHES

Specifications - Installation and Operating Instructions

SET POINT
ADJUSTMENT SCREw

VENT DRAIN PLUG

The New Model 1950 Explosion-Proof Switch combines the
best features of the popular Dwyer Series 1900 Pressure
Switch with a compact explosion-proof housing.

Theunitis U.L. and CSA listed, FM approved for use in Class
l, Groups C & D, Class W, Groups E, F, & G and Class Iil
atmospheres. It is aiso totally rain-tight for outdoor installa-
tions. Twelve models aflow set-points from .03 to 20 inches
W.C. and from .5 to 50 PS|. .

Easy access to the SPDT switch for electrical hook-up is
provided by removing the top plate of the three-part alumi-
num housing. Adjustment to the set point of the switch can
be made without disassembly of the housing. The unitis very
compact, about half the weight and bulk of equivalent con-

ventional explosion-proof switches.

CAUTION: For uyse only with air or compatible gases. Use of
the Model 1950 switch with explosive media connected to
the Low pressure port (including differential pressure appli-
cations 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 refa-
tive to atmosphere, run a line from the low pressure port to a
Jon-hazardous area free of combustible gases. This may
crease response time on -0 and -00 models.

UL and CSA Listed, FM Approved For

CLIGR.CD~-CL IIGR. EFG-CL. I

Model 1950 Switches: Operating ranges and dead bands.

To order Operating Approximate
specify Range Dead Band

Model Inches, At Min. At Max.
Number Ww.C, Set Point Set Point

195002 ] 0.03% 010 0.025 0.05

1950-00 0.07t0 0.15 0.04 0.0
1950-0 0.15t0 05 0.10 0.15
1950-1 04 to 16 0.15 0.20
1950-5 14 to 55 03 04
1950-10 3.0 to11.0 04 0.5
1950-20 4.0 0200 04 0.6

Model Operating Range Approximate Dead Band
Number Pst Min. Set Point | Max. Set Point
1950P-2 Sto 20 0.3 PSt 0.3 PSt
1950P-8 15t0 80 1.0PSI 1.0 PS!
1950P-15 3.0t015.0 0:9 PSI 0.9 PS}
1950P-25 4010250 0.7 PSI 0.7 PSI
1950P-50 15.0 to 50 1.0 PSI 1.5 PSI

PHYSICAL DATA .- - —
Temperature Limits: —40° to 140°F (-40° to 60°C), 1950P-8, 15, 25 & 50:
0°to 140°F (~17 .8° 10 60°C), 1950-02: =30° t0 130°F (-34.4° to 94.4°C).

Rated Pressure: 1950 — 45 IN. WC,, 1950P — 35 PSI, 1950P-50 only — 70 St
Mag)gtgglm surge pressure: 1950 — 10 PSI, 1950P — 50 PSI, 1950P-50 only

Pressure Connections: 115" NPT,

Electrical Rating: 15 amps, 125, 250,480 volts, 60 Hz. A.C. Resistive 8 H.P.
@ 125 volts, /4 H.P. @ 250 voits, 60 Hz. AC.

Wiring connections: 3 Screw type; common, norm. open and norm. closed.
Condutt connections: 172" NPT.

Set point adjustment: Screw type on top of housing. Feld adjustable.
Housing: Anodized cast aluminigm,

Diaphragm: Moided fluorosilicone fubber. 02 model, siicane an nylon.
Calibration Spring: Stainless Steel.

Installation: Mount with diaphragm in vertical position.

Weight: 31/4 Ibs. 02 modet, 4 Ibs., 7 oz,

Response Time: Because of restrictive effect of flame
arrestors, switch response time may be as much as
10-15 seconds where applied pressures are near set
point. »

NOTE: The last number-letter combination in the
1950 model number identifies the switch electrical
rating (number) and diaphragm material (letter). The
2F combination is standard as described in the
physical data above. In the case of special models,
a number 1 rating is the same as 2; a number3or 4
rating is 10A 125, 250, 480 VAC - % HP 125 VAC, %
HP 250 VAC: and a number 5 or 6 rating is 1A 125
VAC. A letter B indicates a Buna-N diaphragm, N;
Neoprene, S; Silicone, and V: Viton.




SERIES 1950 S

Page 2
INTEGRAL EXPLOSION-PROOF PRESSURE SWITCHES
‘nstallation and Operating Instructions

17/64~ DIA MTG. HOLES (2)
RANGE.ADJUSTMENT

SCREW %3 : f * =l

/‘ a%|
1 7-3/4" dia. x 4-11/32" N
+ 95002 . deptn

- For complete request
‘&2‘27 s7;, deawing 28-700175-00 from our
CONDUIT
CONNECTION
= |
\ i =
Y8 NPT HIGH -
PRESSURE PORT L—l% l>‘ NPT LOW - : -..1_}... %
PRESSURE VENT DRAIN PLUG 1%,
PORT
1950 SWITCH OUTLINE DIMENSIONS
- {STALLATION gxceed the gxaximum specified current rating of 15 amps resistive.
. . . i ilities decrease with an increase in ambient tem rature
1. Select a location free from excess vibration and corrosive atmospheres w:t:ch capa . R pe !
where temperatures will be within the limits noted under Physical load “;g“tg"e' or cyt;llhng u::be. w“m dm'applmw ?tn;x:;
Dataonpagel.Switchmaybeinstxlledoutdoorsorinamswhemthe more factors, the u T may esirable e Lhe swi
haza.rd of explosion exists. See page 1 for specific types of hazardous current to 10 amps or less in the interest of prolonging switch life.
service. ADJUSTMENT
2. Mount standard switches with the diaphragm in a vertical plane and setpoint:
with switch lettering and Dwyer nameplate in an upright position. To change the int: . .
Some switches are position sensitive and may not reset properly unless A. mmxo?;,ghsm' e;p and t}lm&t;he §lottu:: Ad]us:::;mmzt
they are mounted with the diaphragm vertical. Special units can be fur- l.lousm cloclwise raise the setpo .
nished for other than vertical mounting arrangements if required. &":ntl:;:iomw lowerleck g:: seq")"'::‘ After calibration, replace
3. Connect switch to source of pressure, vacuum or differential pressure. B Th P P ded for calibrati checking calibrati
Metal tubing with 1/4” 0.D. is recommended, but any tubing which will - ..he recommended procedure for calibrating o checking calibration
not restrict the air flow can be used. Connect to the two 1/8* NPT Zmﬁe ;rn da:hsz'::gm“a‘:&mmb‘?@ 'e:m"shﬁ ’f;'&‘;‘;‘
p - minim
emal‘e P r&ssure ports as noted below: . tion. Run one lead to the pressure switch, another to a manometer
A. Differential pressures - connect pipes or tubes from source of of known accuracy and appropriate range, and apply pressure
greater pressure to high pressure port marked HIGH PRESS. the third tube. final th int ve
d fro through Make approach to the setpoi ry
i"o o P;‘Esg‘slme of lower pressure to low pressure port marked slowly. Note that manometer and pressure switch will have differ-

ent response times due to different internal volumes, lengths of

B. Pressure only (above atmospheric) - connect tube from source tubing, fluid drainage, ete. Be certain the switch is checked in the

of pressure to high pressure port. The low pressure port is left position it will assume in use, i.e. with diaphragm in a vertical plane
open to atmosphere. See CAUTION on page 1. and switch lettering and Dwyer nameplate in an upright position.
C. Vacuum only (below atmospheric pressure) - connect tube from C. For highly critical applications check the setpoint adjustment and if
Source of vacuum to low pressure port. The high pressure port necessary, reset it as noted in step A. .
is left open to atmosphere. )
4. To make electrical connections, remove the three hex head screws from MAINTENANCE
the cover and after loosening the fourth captive screw, swing the cover The moving parts of these switches need no maintenance or lubrication.
aside. Electrical connections to the standard single pole, double throw The only adjustment is that of the setpoint. Care should be taken to keep
snap switch are provided by means of screw terminals marked “com- the switch reasonably clean. Periodically the vent drain plug should be
mon,” “norm open,” and “norm closed.” The normally open contacts rotated then returned to its original position. This will dislodge deposits . -
close and the normally closed contacts open when pressure increases which could accumulate in applications where there is excessive condensa-
beyond the setpoint. Switch loads for standard models should not tion within the switch. ’ :

AR T T
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BULLETIN E-20

FLOTECT. MODEL L-6 FLOAT SWITCH

Installation and.Operating Instructions

JETTED MATERIALS CHART

Explosion-Proof; U.L. and C.S.A. Listed -
Class |, Groups *A, B,C & D

Class i, Groups E, F & G

CENELEC: EExd IIC T6 (T amb=75°C)
“(Group A, stainless steel body only)

PHYSICAL DATA

Temperature Limit: 2200F (105°C) maximum

Maximum Pressure: See chart below

Switches: One or two SPOT snap switches

Electrical Rating: U.L.: 5A @ 125/250 VAC.

C.S.A. and CENELEC: SA @ 125/250 VAC, 5A resistive,
3A inductive @ 30 VDC,

Optional ratings: MV option—Gold contacts for dry circuits.
Rated 0.1A @ 125 VAC MT option: 400°F

(205°C) 5A @ 125/250 VAC {not listed).

Wiring Connections: 3-18" (460mm) wire leads, 18 ga.
CENELEC models only: pushdn type terminal blocks
Black = common, blue = NO.,red = NC.

Minimum Specific Gravity:

Polypropylene float - 09
Round SS float - 0.7
Cylindrical SS fioat - 05

Switch Body: Brass 34" NPT conduit connection.

For SS switch body, change model no. to LE6EPS.

Piping/Mounting Connection: 1" NPT

Installation: Horizontal, index arrow pointing down.

Weight: 11b. (5 KG); wlexternal chamber 1-3/4 Ib. (.8 KG)

MAXIMUM PRESSURE CHART

Madel | Brass | Bronze [Cerami Polypropylene | 301SS | 303SS | 304SS Madel Number " Fleat I;r;lséu(m Rating
BS3A| x X X X KG/CH?)
BS3B] X X X X X L6EPB-B-S-3-A Cylindrical SS 200 (14)
BsS3C| x X X X L6EPB-8-S-3-8 Polypropylene 250 (18)

L6EPB-B-S-3-C Round SS 350 (25)
:::‘ig i X ;( X )): : _x L6EPB-B-S-3H Round SS 250 (18)

L6EPB-B-S-3-0 Polypropylene 1000 (70)
5534 X X X X L6EPB-S-S-3-A Cylindrical SS 200 (14)
SS-3C X X1 x| X L6EPB-SS-3-C Round SS 350 (25)
§83L X X X X L6EPB-S-S-3-L Round SS 350 (25)
S$8-3.0 X X X X L6EPB-S-S-3-0Q Polypropylene 2000 (140)
S$-8-3-S X X X X L6EPB-S-S-3-S Polypropylene 2000 (140)
INSTALLATION:

Unpack switch and remove any packing material found inside lower

housing or float chamber.

Switch must be instalied with body in a horizontal plane and arrow on
side pointing down." :

If switch has an external float chamber (tee), connect it to vertical sec-
tions of 1" NPT pipe installed outside vesse| walls at appropriate levels.
If unit has no external float chamber, it must be mounted in a 1 NPT

half coupling welded to the vessel wall. The coupling must extend
through the wall.

Inspect and clean wetted parts at regular intervals.

ELECTRICAL CONNECTIONS:
Connect wire leads in accordance with focal electrical codes and switch
tion required. N.O. contacts will close and N.C. contacts will open when
4id level causes fioat to rise. They will return to “normal’’ condition
-1 decreasing liquid level. Black — common, Blue = N.O. and Red
NC.

For uni_ts supplied with both internal and external grounds, the grdund
Screw insice thz housing must be usad to Ground the control. The

R e gt g =y

All wiring,
hazardous
For outd
tions sti

vent ignition of hazardous atmos
the supply circuit before o
in use.

external ground screw is for supplementary bonding when aliowed or
required by local code. Some CSA listed models are furnished with a
Separate green ground wire. Such units mu
tion box, not supplied but available on s

CENELEC certified models include a junction box. Cable should enter
enclosure through an approved EX cable
ped and tinned leads into appropriate
connect fine stranded leads or to rem
release with small screwdriver first.

st be equipped with a junc-
pecial order.

gland, not supplied. Push strip-
openings in terminal block(s).
ove any wire, depress spring

conduit and enclosures must meet applicable codes for
areas. Conduits and enclosures must be properly sealed.
loor or other locations where temperatures vary widely, precau-. .
ould be taken to prevent condensation inside switch or enclosure.
Electrical components must be kept dry at all times. CAUTION: T pre-
pheres, disconnect the device from
pening. Keep assembly tightly closed when

Dimensions on reverse .
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BULLETIN E-81-mLK
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Specifications - Installation and Operating Instructions

Model F7-MLK Multi-Level Switch Kit

e
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GENERAL PHYSICAL DATA

The F7-MLK Muiti-Level Switch Kit contains all the compo-
nents necessary for the design and fabrication of a 1 or 2 sta-
tion level switch for pipe plug mounting. User can customize
stem length (max 36"), actuation point, distance between floats,
and lead wire lengths. The switch kit is ideal for general pur-
pose, low specific gravity, and gas and oil applications. Model
F7-MLK includes two level stations with Buna-N floats (switch,
‘tube, and float), two brass extension tubes 12~ length, four
brass tube unions, one end fitting, and one mounting plug.

ASSEMBLY

1. Lay out the components required for the desired config-
uration of one or two level stations. A typical configuration
is shown in figure 1.

2. Cut the tubes to the desired legnth. DO NOT CUT THE
SWITCH CAPSULES (short tubes with wires).

3. Clean and smooth all sharp edges on the ends of the cut
tubes to avoid damaging the wires.

4. Make a trial assembly of the switch, including the floats,
to determine taht the assembly is correct for the applica-
tion. Be sure the tube and switch capsules are inserted fully
into the shoulder of the fittings. Pass the lower switch cap-
sule wire through the upper capsule feedthrough tube. DO
NOT TIGHTEN THE UNIONS AND THE END CAP UNTIL
YOU ARE SURE THE SWITCH IS CORRECT!.

5. To set switch operation for Buna-N floats:
NC-(dry position - open on fluid rise) three magnet
holes on float should face pipe plug.
NO-reverse float
To set operation for stainless steel floats:
NC-(dry position - open on fluid rise) round witness
‘mark in float should be away from pipe plug.
NO-reverse float

Electrical Rating: 60 Watts: 0.4A @ 220vAC, 05A @ 110VAC, 0.2A
@ 120VDC, 0.5A @ 24vDC.

Maximum Temperature: 221°F (105°C).
Maximum Pressure: 150 psig (10 bar).
Material (Float/Stem): Buna-N/Brass.

. Minimum Specific Gravity: 0.45.

Tube/Fitting Size: 14~ 0.0.

Stem Length: 36~ (91cm) maximum.
Mounting Connection: 2~ NPT(M) pipe plug.
Mounting: Up to 30° angle from vertical.
Wire Leads: 22 AWG x 72~ (183 cm).
Weight: 3.5 Ibs (1.6 kg).

6. Test electrical operation with a continuity meter..

7. When the switch is completely set up as desired, tighten

all fittings 1-3/4 turns beyond finger tight using two
wrenches.

8. Use proper thread sealant on the pipe threads when
installing the switch in the tank.

WARNINGS : :
DO NOT CUT OR MODIFY THE SWITCH CAPSULES
(SHORT TUBE WITH WIRES) IN ANY WAY, EXCEPT TO

CUT THE WIRES TO LENGTH AFTER ASSEMBLY IS COM-
PLETE.

DO NOT EXCEED PRESSURE AND TEMPERATURE RAT- -

INGS.

DO NOT EXCEED CURRENT AND VOLTAGE READINGS. -

BE SURE ALL FITTINGS ARE ASSEMBLED AND TIGHT-
ENED CORRECTLY '
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Typical Switch Configuration
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'~ Current and Voltage Ratings: These ratings are for resis- Watts Voltage Current Amps.
tive loads only. For inductive loads, maximum life will be (Resistive)
achieved if appropriate arc suppression is used. 220AC 0.4

. ° |
Maximum Voltage ratings: SPST Switches-220VAC. 24D0C 05




RELIEF VALVES (continued). ..

TYPE VS == TYPE VS
(FLANGED) RSN | (THREADED)
SPRING - TYPE VS (VACUUM)
RATING - CFM AT 68°F & SET YACUUM
VALVE SET VACUUM - IN. HG. (1)
SIZE 2 4 8 8 10 12 14 16 18 20
- | -35 ) --a55 ) 24 | 33 —42 —51- -} -—60 -{ - 70-4 —— |
Qi 1501 - 310] -48 | -~-66-—84-- T2 1120 —— 140 | —c——}—_
4 250.0 4000 | - 550 650 750 825 950 1100 - -
6 550.0 9250 | 1225 1500 1650 1875 2125 2500 2875 3500
8 1000.0 | 1650.0 | 2200 | 2680 3000 3250 3750 4380 5130 6250
10 1550.0 | 2750.0 | 3500 4130 4500 5250 6000 6750 8000 9500

(1) Tabuiated volumes are based on 25% vacuum accumuiation.
KUNKLE VALVES

Fig. 80-4 Spring type relief valves have bronze
construction with flat seat and wing guided disc. For

pressures up to 30 PSIG and 24" Hg.

Fig. 337 and Fig. 215v Spring type relief valves
have cast iron and bronze trim. Disc is bronze with re-

FIG. 804 FIG. 215v

versible seal level (not furnished on Fig. 215-V). Fig.
337 for pressures to 30 PSIG. Fig. 215-V tor vacuum to - E—
24" Hg.
PRESSURE (
VALVE RATING - CFM @ 68°F & 14.7 PSIA
FIG. SET PRESSURE - PSIG (1)
NO. SIZE 2 4 6 8 10 12 15 20 25 30
804 Y% 43 45 58 63 87 73 83 92 100
804 1 85 76 N 103 111 120 130 148 164 178
804 . 1% 87 119 143 161 175 188 205 231 258 280
804 1% 124 1m 205 232 251 270 298 332 367 401
80-4 2 222 308 364 411 448 481 544 | 597 629 715
337 2 327 451 539 607 662 710 773 874 930 1056
337 2% 496 683 816 920 1003 1076 1171 1324 1465 1600
337 3 719 990 1183 1333 1454 1559 1698 1918 2043 2319
(1) Tabulated voiumes ars based on 10% pressure accumulation.
VACIUW
RATING - CFM AT 68°F & SET VACUUM
FIGURE VALVE SET VACUUM - IN. HG. (1)
NO. SIZE 2 4 6 8 10 12 14 16 18 20 22 24
80-4 % 9 13} 16] 20 23 26 29 34 39 47 59 79
80-4 Y% 19 28] 36 44 51 58 65 75 87 |- 105 131 175
80-4 1 33 491 62| 74 87 99| 112] 128 149 179 224 298
80-4 1% 54 81] 103] 123 142 | " 163 814 210 245 294 368 490
804 1% 86 | 125 156} 188 218 2471 279 319 373 447 | 559 745
—P 804 2 123 | 202| 256| 307 ]| 354 4031 458 523 610 732 915 | 1220
80-4 2% 220 | 323 403} 488 566 647 | 731 836 975 | 1170 | 1463 | 1950
215v 2 233 | 345{ 440| 533 620 ] 707]| 799 | 913 1065 | 1278 | 1596 | 2130
215v 2% 353 | 523|666] 807 938 | 1070 | 1211 ] 1384 | 161 $ | 1938 | 2423 | 3230
21s8v 3 S11 { 758/ 965[1170 | 1359 | 1550 | 1753 | 2004 2338 | 2805 | 3506 | 4675

(1) Tabulated volumes are bagod on 10% vacuum accumulation.

SELICTION

1. Determine inlet volume of blower—ICFM

2

2. Select valve size whose rating at set pressure de-
sired is not less than inlet volume of blower.




STODDARD SILENCERS CANADA INC.
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Page 1 of 1

*

INLINE AIR FILTERS F65

|

T e 2t A% e oo
LT e e, e sy

Inline Air Filters

The Series F65 Inline Filter is
designed to mount directly in the air
piping system for engines, blowers
or compressors. The filter element
which is fabricated from a pleated
paper media, has an efficiency of
98% on 10 micron particles and
larger. The Housing is designed to
withstand a full vacuum or 5 PSIG.
Pressure drop is approximately 2
inches of water at rated flow.

Model

REPLACEMENT

RATED CFM WEIGHT ELEMENT

750 65 F8-109

8111

F8-110

Back to page SERIES F65

http://www. stoddardsilencers.com/std_ 1001.htm

1/18/00




STODDARD SILENCERS CANADA INC. Page 1 of |
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INLINE AIR FILTERS F65
B

Pressure Drop vs Air Flow in CFM

Pressure Drop vs Air Flow in CFM.

< LAY/ AL AN
w ghgft J111 7 717
é
a

Back to page SERIES F65

http://www.stoddardsilencers.com/std_1002.htm 1/18/00




STODDARD SILENCERS CANADA INC. Page 1 of 2

CHAMBER SILENCERS D13H

Application
Blower Discharge Silencer for maximum silencing at
blower speeds below transition speed.

Design

A multi-chambered silencer containing a special

_ arrangement of volumes and air passageways to
effectively reduce pulsations through the conversion of
noise energy into heat. D13H may-be installed
horizontally or vertically. Design parameter permit
nozzle orientation to suit installation requirements.

Construction

All welded steel sheet and plate construction for long
service life. Exterior surfaces are prime coated. Flanges
are drilled to match 125 Ib. American Standard Flanges.
Inspection opening, mounting brackets, relief valve
nozzles or special paint available at extra charge.

6
, 6 .

4 14 49 1u 7 24 125

S“ 16 6 12 8§ 28 145

6 18 68 13 9 34 175

8 2 8 15 10 43 465

DI3H-10 10 26 114 17 12 57 748
DBH-1Z 2 30 27 19 13 6  11ss
DI3H-14 14 36 159 22 15 69 1737
DBH-16 16 4@ 173 25 17 81 2353
DI3H-18 18 48 180 28 19 90 3022
TR T T e N
DBH-22 m se25 31 ;9% 415
SR e e e S

http://www. stoddardsilencers.com/std_0208.htm 1/18/00




STODDARD SILENCERS CANADA INC. Page 2 of 2

* NPT Connections
** Available in both NPT or Flange Connections

m

TYPICAL ATTENUATION CURVE

40

30

20

TYPICAL
ATTENUATION - db

10

& 125 250 $00 13 F13 4K aK
OCTAVE BAND CENTER FREQUENCY (H;)

Back to page SERIES D

http://www.stoddardsilencers.com/std~0208 htm 1/18/00




STODDARD SILENCERS CANADA INC. Page 1 of 3

AIR INTAKE FILTERS and
FILTER SILENCERS F64

Air Intake Filter and Filter Silencer

The Series F64 Air Intake Filter and Filter

Silencer is designed to mount directly on the

inlet of an engine, blower or compressor. It

will provide 16dB to 20dB noise reduction

sW and the paper filter media has an efficiency
[l of 99% on 1 micron particles.

Service Life & Cleaning

The service life of the element is dependent
upon the surrounding environment and
cannot be predicted.

Cuniudiian
Grs

- To prevent COLLAPSING of the filter
element, STODDARD SILENCERS recommends the differential pressure across the
filter element NOT exceed 15 inches of water column. Positive indication that the
element requires cleaning or replacement can be provided with STODDARD
SILENCERS model A40-108 Pressure Drop Indicator, at an extra charge.

To extend service life, rap element gently to dislodge accumulated dirt. An alternate
method is to direct compressed air (75 PSIG max) through the element opposite to the

direction of air flow. THE FILTER ELEMENT MUST EVENTUALLY BE
REPLACED.

http:/fwww. stoddardsilencers.com/std_0901 htm 1/18/00




STODDARD SILENCERS CANADA INC. Page 2 of 3

ALTERNATE FILTRATION MEDIA AVAILABLE FOR
Fo4

Cleanable Polyester Felt - 99% on 3 micron particles
Galvanized Wire Mesh - 90% on 10 micron particles
(when oil wetted)

Replacement
A Connection Size C Rated CFM 't. Element
: e 7 I

10

35 9 Fs-108
80 : : F8-108

5" NPT/FLG
6" Flange A ‘8
8" Flange . :

F64-14 14" Fian

Sizes 10", 12" and 14" are FILTERS only

TYPICAL ATTENUATION CURVE

¥

8

L] /\

TYPICAL
ATTENUATION - db

<

-

-] 2% e $00 < . 4 &K ex SCK

OCTAVE BAND CENTER FREQUENCY (Hz)

http ://www.stoddardsilencers.com/std_0901 .htm 1/18/00 [



STODDARD SILENCERS CANADA INC. Page 1 of 2

Application
Blower Discharge Silencer for maximum silencing at
blower speeds below transition speed.

Design

A multi-chambered silencer containing a special
arrangement of volumes and air passageways to
effectively reduce pulsations through the conversion of
noise energy into heat. D13H may be installed
horizontally or vertically. Design parameter permit
nozzle orientation to suit installation requirements.

Construction

All welded steel sheet and plate construction for long
service life. Exterior surfaces are prime coated. Flanges
are drilled to match 125 Ib. American Standard Flanges.
Inspection opening, mounting brackets, relief valve
nozzles or special paint available at extra charge.

DI3H- 12
DI3H - 14
DI3H - 16
'DI3H- 18

DI3H-24

DiéH -20

12 30 127 19 13 6 1158
14 36 159 22 15 6 1737
16 2 113 25 17 81 2353
18 48 180 28 19 90 3022
20 48 192 28 20 92 3582
24 54 223 31 24 100 5963

http://'www.stoddardsilencers.com/std_0208.htm 1/18/00




STODDARD SILENCERS CANADA INC.

* NPT Connections
** Available in both NPT or Flange Connections

m

TYPICAL ATTENUATION CURVE

8

J
|
|

8 &

TYPICAL
ATTENUATION - db

3

o

43 125 250 500 L K 4K
QCTAVE BAND CENTER FREQUENCY {H:)

Back to page SERIES D

http://www.stoddardsilencers.com/std__0208.htm

Page 2 of 2

1/18/00




STODDARD SILENCERS CANADA INC. Page 1 of 3

AIR INTAKE FILTERS and
FILTER SILENCERS F64

Air Intake Filter and Filter Silencer
The Series F64 Air Intake Filter and Filter
Silencer is designed to mount directly on the
inlet of an engine, blower or compressor. It
will provide 16dB to 20dB noise reduction

g and the paper filter media has an efficiency
il of 99% on 1 micron particles.

Service Life & Cleaning

The service life of the element is dependent
upon the surrounding environment and
cannot be predicted.

Loninug ke
Hige

To prevent COLLAPSING of the filter
element, STODDARD SILENCERS recommends the differential pressure across the
filter element NOT exceed 15 inches of water column. Positive indication that the
element requires cleaning or replacement can be provided with STODDARD
SILENCERS model A40-108 Pressure Drop Indicator, at an extra charge.

To extend service life, rap element gently to dislodge accumulated dirt. An alternate
method is to direct compressed air (75 PSIG max) through the element opposite to the
direction of air flow. THE FILTER ELEMENT MUST EVENTUALLY BE
REPLACED.

http://www.stoddardsilencers.com/std_0901.htm 1/18/00




STODDARD SILENCERS CANADA INC. Page 2 of 3

ALTERNATE FILTRATION MEDIA AVAILABLE FOR
F64

Cleanable Polyester Felt - 99% on 3 micron particles
Galvanized Wire Mesh - 90% on 10 micron particles
(when oil wetted)

Replacement
Model A Connection Size Rated CFM . Element
Number
. TINET 10 e g . e
"F64-11n 112" NPT 100 4 7 80 9 F8-108
F64 -2 2" NPT 10 4 7 135 10 F8-108
F64-21n " 212" NPT 0 4. 7 180 10 F8-108
- F64-3 3" NPT 16 5 8 285 ’"720: -~ 'F8-109
F64-4  4"NPT 16 5 8 520 20 F8-109
"F64-5 5" NPT/FLG 16 5 -8 750 23 F8-109
F64 -6 6" Flange 20 5 8§ 1075 40 F8-110
1 F64 -8 8" Flange 20 10 13 1800
F64-12 12" Flange - 26 1512 20 4675
M'Flange 26 1512 20 5655

Sizes 10", 12" and 14" are FILTERS only

TYPICAL ATTENUATION CURVE

%

%

L T

TYPICAL
ATTENLATION - db

£

(13 2% 50 S 1% x L3 ax $OK

OCTAVE BAND CENTER FREQUENCY (Hz)

http://www.stoddardsilencers.com/std_0901 htm 1/18/00
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RAOIAL SPLIT CASING DESIGN

Casing is close grain iron of 30,000 P.£.. minimurn tansie Sireng.

Back puilaut cesign sliminates Mo need 1o disturd Piping should
o pump over requi‘e servico—the casing suays in the line.

Burks

P B 21 P O a2
BN R iy

b ....'.&."-i

PRODUCT FEATURE:

5. BRONZE SHAFT SLEEVE

Gaskated 3hd keyed hook-ty(18 sleave protects Shafl from wear 3
coirgson n saal ared.

Canarting dlacharge. Stxt mounted casing 3isures posithe aign. 6. MOTORS

ment and ajlows roration of oischange o aigM different pasitions.

Coenings ace provided for last gduges. for venting and tor draining

the pumg, )
ENCLOSED BRONZE IMPELLER
Enclosed dronze impeller Is of latest hydraulic gesign far maximum

effciency. it is balancad for vibratian free operatan. Precgon fit 1o
shaft and doudie“ocked with kgy ana cap screw.

REPLACEABLE CASING WEAR AING
Prevents wear o Casing And is aasy (o replace.

MECHANICAL SHAFT SEAL

Machanica] Shatt Seal is seif adjusung for lemoeratures ug 10
225°F, ang preasures o 150 p.3.l. Has ceremic 1eat and carmon
ses! 13cas for long rouble-fras sevvics. Special saaig ars gvailanle
fur hghar tamperatures and for fiuids other tan wliar, Tagoed
cpening 4 provided in tha saal chamder for llushing saal facas.

MAXIMUM OPERATING CONCITIONS

The standare Typa JM molors supptied with thess pumpe oita,-
advan Q1 Quig1 operatian, canvolied ShaN defiecian forpa
mechmsw e and bearings 312ad 10 provide Qood servign |
All moiors ae ugdlied by manufacturers piov
Bcilities.

7. INTERCHANGEABILITY

The compsate fiquid 8ad of Bny Size pump & interthangeable !
tween Mowts on cosecoupled pumps 2nd e 8U o
fames of comparadle ciza praviding inventory rexiiity, pius an-
ton for hangling amergency servca.

few sy

8. FACTORY TESTED

ANar carelul assemaly and inspection, sach S8URKS pump st
twry lasted and wil mee; Hydraulc Inatiute Standarss.

FOR TEMPERATURES TO 500°F.
All madely, with the excegton of the GT-24and alt G3 caries purnps
svailable in a Jacketad Seal Cavity design for gumging hatol haw

M P 3500 and haat ransfer flulds in common use in high mmperinn't heatin
P NS . AeM cooling applications. This feature graatly extends saal fife in hight
MAXIMUM PUMPING TEMPERATURE 25°F caug 5 i
pearauwre 3pplicadions. To ordar, add suffix “MJ™ w0 pump cankg
MAXIMUM INLET PRESSURE 100 £Si for temperaturec Seiow 400°F and add suffix "MIK . pump OF
MAXIMUM CASE WORKING PRESSURE 200PS1 | aymber for tempesaturas aver §00°F, Examole: G6-{M.L Sec Sestior
TFoR STANOARD o SeaL High Temparatura Pumps [ar mace information.
SUCTION & DISCHARGE SIZES . )
“SEREY suchas BISCHARCE MATERIALS OF CONSTRUCTION
ﬁ‘ &L Ir 18° Part Branrs fitted | All Bromze | Al hof |
2 42¢F %"~ S Cort 8
| G820 § INF T ™" L Cc:: : Siorze T
314 [ T Cong Bronzz ___r
G182 - T [Casing Wear Rane|  Greee Bronze Sted
G1.1% & IRE Ex 25" Shaft Steel Swe | Sl
i1y 2 1% Shaft Slesve Brome ronee [1ss s
8133 BT 7 . Caxt o
| 63 Imaetior Sronze Sranzm s
| 69:25 AIWF A 2% - - .
S3.F A GRAFF < T CartonCaramic | Carbon Ceramic | CabonCE® ;
LGt 5 rz St Sl | <o N | S Steebfiura N | S Sewie® S

*F Suffix Oenates ANSI 1256 FF Fanges




Appendix D

Master Control Panel Wiring and Panel Diagrams
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DISC
[ LABEL A , LABEL B , LABEL C l
| vapee o [ amce e [ vasecr |
| LaseL o | Lasec w | LaseL o )

LABEL J

GENERAL NOTES
ENCLOSURE IS HOFFMAN TYPE 4
SINGLE HINGE CLEFT SIDE) WITH
FIVE HOLD DOWNS AND LOCKABLE
DOOR. ENCLOSURE 1S 24“ X 20*
9.25° DEEP, HOFFMAN UL FILE
NUMBER w712282

LABEL LEGEND

A~-- BLOWER RUN
B-~-=~ PUMP RUN

C-=~ ALARM RESET

D=~ MAIN BLOWER

€--~ LIOUID PUMP

F--- BLOWER HIGH TEMP
G~-- BLOWER HIGH PRESSURE
H--= SUMP HIGH LEVEL

I==« STORAGE TANK HIGH LEVEL

J=== MFG BY
MSH SERVICES, INC.
RIVIERA BCH, fFL
K«=-- BLOWER LOW VACUUM

DEVICE LEGEND !
LTI, LT2~-~ GREEN LIGHT
LT3LTALTSLTI6LT?-=~ RED LIGHT |
PB--- PUSHBUTTON

HOA-~< HAND-OfF-AUTD SWITCH
DISC~-~ MAIN DISCONNECT i
HM--~ HOURMETER

MSH SERVICES, INC.

1936 WEST 9TH STREET )
RIVIERA BEACH, FLORIDA 33404

PROPIETARY

THIS DOCUMENT IS ISSUED IN STRICT
CONFIDENCE THAT 1T NOT BE COPIED,
REPRINTED, OR DISCLOSED TO A THIRI)
PARTY, WHOLLY OR IN PART, WITHOU1
WRITTEN CONSENT OF MSH SERVICES.

FOR: EES)

JOB NUMBER: 8027

TITLE:CECIL FIELD 2-FRONT PANEL
MSH DRAWING NUMBER: 1203
REVISION: 1

DATE: 04/2572000

SCALE: NONE

SHEET: 1| OF 1

DRAWN/APPROVED BY:




N

X1

ALARM RESET

MAIN BLOWER

115/1/760 v.AL. xa2
CONTROL - POWER

O

9 9 1 9 1
‘AUTO” .
l L ’ L ‘ L ' 1’ ‘ @ o/t
3] R2 R3 R4 | F

‘HAND”
LIoUID PUNP RS
10 6 l oL
Auta [, . ,
1 L
0 & Lre 1
[« S,
‘HAND* \d
: 4 T “
R6 2

AUX CONTACTS

' ..:35?1‘: Tg\’/*n.
Sl @
i1 18
135'1’6 'i.%\\’/t
L L
e -@—
B2 189
VRS
> —E—
83 78 10 Lty
\,-L/
TN

CONTINUED ON PAGE 2

RUN LIGHT

HOURMETER

SVE BLOWER

LioulD PumP

RUN LIGHT

SEP HIGH LEVEL

SEP LOW LEVEL

SVE LOV vACUUM

GENERAL NOTES
—————0 DENOTES CONNECTION
TB2 DENOTES TERMINAL BLOCK #
LEAD P/S DENOTES DEVICE
——— ——— DENOTES EXTERNAL TO PANEL
ALL WIRING 1S #14 AWG

MAIN DISCONNECT AND OVER CURRENT PROTECTION
TO BE SUPPLIED BY OTHERS AS PER THE
CURRENT EDITION OF THE NELC.

115/1/760 wv.AC,
CONTROL POWER

NOTE: REVISION 1| ADDS LOW VACUUM LIGHT
EDVI/4 POWER AND ALARM RESET BUTTON

WSH SERVICES, INC.

1956 WEST 9TH STREET
RIVIERA BEACH, FLORIDA 373404

PROPIETARY

THIS DOCUMENT IS ISSUED IN STRICT
CONFIDENCE THAT 1T NOT BE COPIED,
REPRINTED, OR DISCLOSED TQ A THIRD
PARTY, WHOLLY OR IN PART, WITHOUT
WRITTEN CONSENT OF MSH SERVICES.

FOR: EES)

JOB NUMBER: 8027
TITLEICECIL FIELD-2

MSH DRAWING NUMBER: 1202
REVISION

DATE: 04/25/2000

SCALE: NONE

SHEET | OF 3
DRAWN/APPROVED BY:




X1 115/1760 V.AC.
CONTROL POWER

CONTINUED FROM PAGE |

x2

0 6
{ £ &
ml BIe >  1B19
HIGH TEMP
—0 —ry W
TB4 TB U 10 6 J ~
— | : -
]m ! A
L13
SVE .
HIGH PRESSURE
o"u @
85 T8 12 10 6 ~
|| N
e S
LT4
SVE SEP
HH. L. LEVEL ~
oo R3
T8 6 TB 13 10 6 - )
] Y
ey A
LTS
500 GAL SEP
HH L. LEVEL
TB7 TB14 10 6
| L N
| X
LT6
FUSE
= )
15 ¥ 152

AIR SPARGE SOL. VAL,

GENERAL NOTES
~—————0 DENOTES CONNECTION
TB2 DENOTES TERMINAL BLOCK &
LEAD P/S DENOTES DEVICE
- = DENQTES EXTERNAL TO PANEL
ALL WIRING IS w14 AWG

MAIN DISCONNECT AND OVER CURRENT PRDEECT]DN

SVE HIGH TEMP

SVE HIGH PRESSURE

SVE sepUHIGH
HIGH LIGUID LEVEL

v

-

500 GAL SEP
HH L. LEVEL

A/S DRAIN VALVE

TO BE SUPPLIED BY DTHERS AS PER THI
CURRENT EDITION OF THE NEC.

11571760 VAL,
CONTROL POWER

MSH SERVICES, INC.

1956 WEST 9TH STREET
RIVIERA BEACH, FLORIDA 33404

PROPIETARY

THIS DOCUMENT IS ISSUED IN STRICT

CONFIDENCE THAT 1T NOT BE COPIED,

REPRINTED, OR DISCLOSED TD A THIRD
PARTY, WHOLLY OR IN PART, WITHOUT
WRITTEN CONSENT OF MSH SERVICES.

FOR: EESI

JOB NUMBER: 8027
TITLE'CECIL FIELD-2

MSH DRAWING NUMBER: 1202
REVISION: )

DATE: 04/25/2000

SCALE! NONE

SHEET: 2 OF 3
ORAWN/APPROVED BY:




L1 L2 L3

FUSES:
60  AMPS|

70 DPE BLOWER
RATED 42 AMPS
RATED HPs 15

T

FUSES:

T

10 LIOUID PUMP

RATED 36 AMPS

RATED HP:

!

6 AMPS

230 vac.

230 VAC.

230 VAL

du b

d L2 p———

L3 p

DISCONNECT
NON-FUSED

T0 Lt L2

- ’

Hé HI K2 H)

X  Lox

-~y

XFMR

GENERAL NOTES

o DENDTES CONNECTION
TB2 DENDTES TERMINAL BLOCK

LEAD P/S DENOTES DEVICE :
——  — DENDTES EXTERNAL TO PANE! -
ALL WIRING IS AS DENDTER

USE SAME FUSE (TYPE/SIZE) OR EQUIVALEH! |

CUSTOMER SUPPLIED

230/3/60 V.AC. 100 AMPS

230 VAL
POWER DISTRIBUTION

MAIN DISCONNECT AND OVER CURRENT PROTECTION
TO BE SUPPLIED BY DTHERS AS PER THE
CURRENT EDITION GF THE NEC.

1956 WEST 9TH STREET

RIVIERA BEACH, FLORIDA

MSH SERVICES, INC.

33404

PROPIETARY

THIS DOCUMENT IS ISSUED IN STRICT
CONFIDENCE THAT IT NOT BE COPIE!.
REPRINTED, OR DISCLDSED TO A THIN '
PARTY, WHOLLY OR IN PART, WITHOU!':
WRITTEN CONSENT OF MSH SERVICES.

FOR: EES}

JOB NUMBER: 8027
TITLE:CECIL FIELD-2
MSH DRAWING NUMBER:
REVISION:

DATE: 04/25/2000
SCALE: NONE

SHEET: 30F 3

DRAWN/APPROVED BY:

1202

i
|
|




S zn3
w 3 3 3
: - E
Al m ST 9 N3 .
. 3
£ Lol 3
INSEEEE
' |3}
L.L\
oo Bt -

/1
44
TF
T2
e
SwiCH
oL
£

AY
) 1

- — - ——
- — - - — -
——— e ——— . = —— = —— = ——— -

FRONT VIEW OF PANEL )

21t 212 213

o | A
_____Z,_--

...:n _

" ‘3
- . ] DOOR “OPEN"
()

T e e e e e —— . —— i " — . — i ——

A AR

I [l I PR

Nt

mw
m W-;-n-
mi M::_:
¢
+ UL

CouP.
MOTOD

nTI3
Wn

2 2 23 .
UNTAD

T[]

ML WRES WD “2" WUST GE 16 WHITE

1-464

lMRKED'B’fH&ACK

1301-636
1301-711

b




	Contents
	Appendices
	1.0 Introduction
	1.1 Objective
	1.2 Site History

	2.0 General Process Description
	2.1 Air Sparge System
	2.2 Soil Vapor Extraction System

	3.0 Air Sparge/Vapor Extraction Well Description
	3.1 Air Sparge Wells
	3.2 Vapor Extraction Wells

	4.0 Piping and Manifold System Description
	4.1 Air Sparge System
	4.2 Soil Vapor Extraction System

	5.0 Remediation System Description
	5.1 Air Sparge System
	5.2 Soil Vapor Extraction System

	6.0 Master Control Panel Description
	7.0 Start-Up/Shut-Down Procedure
	7.1 Air Sparge System
	7.2 Air Sparge System Shut-down

	8.0 Testing Procedures
	9.0 Trouble-shooting
	9.1 Red Indicator Lights
	9.1.1 Low Vacuum
	9.1.2 High-High Separator Level
	9.1.3 High-High Storage Tank Level
	9.1.4 High-Pressure
	9.1.5 Blower High Temperature

	9.2 Blower Will Not Start
	9.3 Pump Will Not Start
	9.4 Air Compressor Solenoid Valve Will Not Open

	10.0 Safety
	11.0 References
	Appendix A
	Appendix B
	Appendix C
	Appendix D

