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INSTRUCTION
WARNING AND CAUTION

PLEASE READ BEFORE OPERATION

While reading your manual, please pay close attention to areas labeled: 
WARNING AND CAUTION. 

The description of each is found below.

WARNING
Warnings are given where failure to observe instruction could result  in 

injury or death to people.

CAUTION
Cautions are found where failure to observe the instruction could result 

in damage to the equipment, associated equipment and process.

These units conform to the SI International system of units of measurement.

The following symbols (with recommendation of IEC1010 ) of warning will be found on the pump.

	 Caution - Refer to accompanying documents

	 Caution - Risk of electrical shock

	 Caution - Hot surface

WARNING
Motor includes a self resetting thermal cutout and the pump could restart 

without actuation under fault condition.
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Section 1: INSTALLATION

1.10	 Introduction
	 This manual has been complied not only for the care and maintenance of the DUOSEAL pump now in your 

possession but as a helpful reference and guide for many problems which are usually associated with mechanical 
vacuum pumps.  Take time to read these instructions carefully and preserve this manual for future reference; we 
think it will be useful to you.

1.11	 Unpacking
	 Carefully remove the pump from the shipping case and unfasten and remove the wooden skid.  Preserve all 

paper work and inspection tags for future reference.  If damage has occurred from shipment a claim must 
be filed with the carrier immediately; preserve the shipping container for inspection by the carrier.  If you are 
required to communicate with your dealer or with Welch Vacuum be sure to include your order numbers for quick 
identification.  Do not return the pump to the factory without first completing the on-line request form for returned 
goods authorization at www.welchvacuum.com.

1.12	 Pump Mounting
1.121	 Mounted Pumps
	 Rubber bumpers are supplied with most of our mounted pumps, either loosely or attached.  Bumpers are 

excellent for applications involving a semi-flexible surface such as a bench top; they help to isolate noise and 
eliminate creeping.  For more rigid requirements, the pump base may be bolted directly to a firm foundation with 
or without the bumpers.  All DUOSEAL pumps should be mounted in a horizontal plane.

1.122	 Unmounted Pumps
	 If you have purchased an unmounted pump, refer to parts list for information concerning the motor, motor pulley 

and belt necessary to drive your particular pump at the recommended speed.

1.13	 Pump Location
	 The pump should be located preferably in a clean and well ventilated area and adequate space should 

be provided wherever possible for routine maintenance such as changes of oil and belt adjustments and 
replacements.  Above all, the pump should be located as closely as possible to its system in order to utilize it most 
efficiently.  Its location should include such determining factors as the length and size of connections, the number 
of bends and the type of exhaust connections.

1.14	 Exhaust Provisions (See Accessory section in back of this manual.)
	 Exhaust connections will be determined by the type of system to be exhausted and the desired cleanliness of 

the atmosphere surrounding the pump.  Under normal conditions of mild evacuation nothing more than the dust 
cap will be necessary to cover the port.  Where relatively high gas flows are involved or where the presence of oil 
vapor is objectionable an exhaust filter may be fastened to the exhaust port in place of the dust cap.  The exhaust 
filters used on our pumps are capable of absorbing and restricting any vapor particle larger than 0.1 micron.

   

WARNING
Never block the Exhaust Port.  If the exhaust port is blocked, pressure 
will build-up in the pump with the potential of the pump body bursting 

and causing possible injury to personnel in the area.

	 Where extreme exhaust conditions are encountered it is best to pipe the exhaust direct out of the building.  Welch 
recommended wire reinforced PVC, metal pipe or thick walled rubber hose be used as exhaust lines to avoid 
potential of line becoming crimped or collapsing resulting in the exhaust port being clocked.  Be sure to call Welch 
technical service prior to start-up at 847-676-8800 if you have any questions.
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1.15	 Electrical Power
1.151	 Power Source Review
	 Review the power source and the motor rating to be sure they agree in voltage, phase and frequency.  On three-

phase applications the direction of rotation of the motor must be considered.  Make a momentary check rotation 
at the time of power installation and wiring.  Momentary backward rotation of the pump is not harmful.  Check the 
layout drawings for proper direction of rotation.  

   

CAUTION
Make certain the power settings on the pump match your power source 

before attempting to operate the pump

1.152	 Overload Protection
	 Motor thermal overload protection is made available by the motor manufacturer as an aid to minimizing motor 

failure.  Overload protection is a standard feature on all single-phase 60Hz motors.  Single-phase motors will 
normally have automatic overload protection.  Motors of 1-1/2 horsepower or larger supplied with DUOSEAL 
pumps contain no overload protection.  Installations of such equipment must comply with local electrical codes 
which dictate appropriate starter and protection devices.  It is strongly suggested that you familiarize yourself 
with the protection supplied with your motor so that you may react accordingly in the event of an emergency.  
Automatic reset protection is designed to reset itself after a predetermined cooling period.  If the fault to the drive 
remains unaltered, the motor will cycle on and off until the fault is corrected.  The motor data plate will indicate the 
presence of thermal protection.

1.16	 Vacuum Connections (See Accessory Section in back of this manual.)
1.161	 Choice of Connections
	 The choice of connections and fitting can have a very marked effect on the pumping speed at the vacuum 

chamber.  Any connection placed between the pump and the chamber creates an impedance to the flow of gas.  
This is particularly true at low pressures in the millitorr range where the gas flow is substantially molecular in 
character.  The gas flow is then dependent upon the kinetic activity of the molecules to bring it to the intake of the 
pump.

1.162	 The Effects of Conductance
	 It has been shown that the conductance of a tube is proportional to the cube of its radius and inversely 

proportional to its length.  Therefore it is imperative that the connecting lines be as large in diameter and as short 
in length as practical.  For best results the diameter of the connecting tube should be at least as large as the 
diameter of the pump intake.  To avoid a large reduction in pumping speed at the vacuum chamber, it is clear that 
the conductance of the line must be considerably greater than the speed of the pump.

1.163	 Metal Joints
	 If metal piping or tubing is used, it is preferable to solder or braze all of the connections.  Where threaded joints 

must be used, coat the threads with LocTite® Thread Sealant with PTFE, or Leak Lock and screw together tightly.  
Flanged connections with elastomer gaskets make excellent demountable joints.  Modular vacuum piping and 
fittings are now extensively used.

1.164	 Rubber Tubing Joints
	 Where metal tubing is used between the system and the pump intake, joints can be make by butting the ends of 

the two sections together in a short section of vacuum hose.  Worm-screw band clamps are useful for securing 
the hose to the tubing.  Whatever the joint you choose to use, cleanliness should be of utmost importance.

1.165	 Valves and Stopcocks
	 Metal valves or stopcocks may be used in the connecting line between the system and the pump to provide a 

means of isolating the pump from the system. To minimize the impedance of flow, the valve openings should be 
as large as possible.  Lubricate the rotating plug of the stopcock with a film of vacuum grease sufficiently thick 
enough to prevent seizure.
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1.17	 Traps (See Accessory section in the back of this manual.)
1.171	 The need for a Trap
	 Where corrosive vapors or large quantities of condensable vapors are evolved from vacuum processing, a cold 

trap may be used in the connecting line to the pump.  It will help prevent damage to the pump mechanism and 
reduce oil contamination.  The cold trap, immersed in a suitable Dewar flask, is installed to that the vapors may 
come in contact with the surfaces of the trap and condense.  Commonly used refrigerants are liquid nitrogen or 
dry ice and acetone.  The refrigerant to be used depends upon the freezing point of the contaminations.  A variety 
of cold traps are available from Welch-Ilmvac.

1.172	 The care of a Trap
	 When using a cold trap the refrigerant should be maintained at a high level in the flask to keep the trap at a 

uniformly low temperature.  If the trap is re-warmed it may allow re-evaporation of the condensate.  The refrigerant 
add tube on the liquid nitrogen trap should not be obstructed as the refrigerant boil-off can produce dangerously 
high pressures.  If the trap becomes saturated it should be disconnected from the system, drained and cleaned.  
An increase in pressure in the vacuum system will normally indicate that the trap has become saturated. To clean 
the trap, remove the trap from the system, allow the trap to warm up and rinse off the condensate with a suitable 
solvent in a fume hood.  Thoroughly clean and dry the trap before reinstalling in the system.

Section 2: OPERATION

2.10	 Starting Procedures
2.101	 Starting a DUOSEAL Pump
	 Before attaching the pump to a system it is well to familiarize yourself with the function and action of the pump 

which you have now required.  Remove the intake and exhaust port plugs and temporarily provide a stopper for 
the intake and a dust cap for the exhaust.  Review the power requirements as described in Section 1.4.

   

CAUTION
Do not run this pump with the intake open directly to the atmosphere.  

The pump will overheat, excessive oil mist will be emitted from the 
exhaust and the pump will eventually seize.

2.103	 Cleanliness
	 Take every precaution to prevent foreign from entering the pump.  A fine mesh screen is provided for this purpose 

in the intake passage of all DUOSEAL pumps.

2.104	 Oil Level Determination
	 The amount of oil suitable for efficient and satisfactory performance should be determined after the pump has 

reached its operating temperature.  Initially, however, the pump should be filled with fresh oil while the pump is 
idle.  Fill the pump until the oil level falls half way of the oil level window.  If after a short period of operation the 
level should fall, it is likely the result of oil entering some of the interior pockets of the pump.  If the oil level rises, 
this signifies oil has drained into the pump cavity while pump was idle.  Shut off pump, then drain oil down to 
proper level.

	 If a gurgling sound occurs, additional oil must be added.  Mechanical pumps will gurgle in varying degrees under 
four conditions of performance: [a] when operating at high pressure as in the beginning cycles of evacuation of a 
chamber; [b] when the oil level in the pump reservoir is lower than required; [c] when a large leak is present in the 
system; and [d] when the gas ballast is open.  Awareness of the possibilities will save time in setting up a system.  
Best performance of a mechanical pump is generally obtained after sufficient time has been allowed for the pump 
to come to operating temperature.
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2.20	 Operation and System Optimization
2.21	 High Pressure Operation
	 DUOSEAL two-stage pumps are designed to be most efficient when operated at or near their ultimate blanked 

off pressure.  The pump is designed to remove air from a vacuum system at atmospheric pressure to a deep 
vacuum.  When the pump is operated at elevated pressures up to about 10 Torr for long periods of time, the pump 
will run hotter.  At elevated ambient temperatures under these conditions, the thermal protection switch on single 
phase motors may cut out.  Use of an exhaust filter with coalescing element is required.

   

CAUTION
Do not run this pump for prolonged periods of time at or above 10 Torr.  The  pump 
will overheat, excessive oil mist will be emitted from the exhaust and the pump will 

eventually seize.

	 Leaky vacuum systems, too large a vacuum chamber for pump size or high gas loads to the vacuum systems are 
causes for extended runs of the pump at elevated pressure.  If you need additional information, please contact 
Welch Vacuum at 847-676-8800, extension 1, for further information and precautions.

2.22	 Principle of Gas Ballast
2.221	 Effects of Unwanted Vapor
	 Systems which contain undesirable vapors cause difficulty both from the standpoint of attaining desirable ultimate 

pressures as well as contamination of the lubricating medium.  A vapor is defined as the gaseous form of any 
substance which is usually a liquid or a solid.  Water, oil and a mercury vapors are three of the more common 
vapors encountered in typical vacuum systems.  When such vapors exist in a system, the vapors or mixtures of 
gas and vapor are subject to condensation within the pump; the precipitated liquid may thus ultimately dissolve or 
become emulsified with the lubricating medium.  This emulsion is recirculated to the chambers of the pump where 
it is again volatilized causing increased pressure within the system.

2.222	 Presence and Removal of Condensate
	 Condensation takes place particularly in the compression stroke of the backing or second stage of a two-stage 

pump.  The compression stroke is that portion of the cycle during which the gas drawn from the intake port is 
compresses to the pressure necessary to expel it past the exhaust valve.  Condensation takes place when the 
ratio between the initial pressure and the end pressure of the compression is high, that is, when the mixture 
of vapor and gas drawn from the intake port is compressed from a low pressure to high pressure.  By adding 
air though the gas ballast valve to the mixture of vapor and gas being compressed, the pressure required for 
delivery past the exhaust valve is reached with a considerably smaller reduction of the volume of the mixture; 
this, depending upon the amount of air added, condensation of the vapor is wither entirely avoided or substantial 
reduced.

2.223	 Pump Function With Gas Ballast
	 In a pump functioning on a contaminated system and operating without the gas ballast, compression within 

the stage takes place in the normal manner until the saturation pressure of the contaminating vapor contained 
within the mixture of gas and vapor is reached.  The saturation pressure of water vapor is that pressure and 
corresponding temperature at which the dew point of the vapor is reached and condensation occurs.  The 
saturation pressure of water vapor at an ambient temperature of 20°C is 17.5 Torr, while at 60°C, the approximate 
operating temperature of a pump, the saturation pressure is 149 Torr.  The external side of the exhaust valve 
is subjected to atmospheric pressure.  Consequently a compressive force somewhat greater than atmospheric 
pressure is required to open the valve and permit expulsion of the gas.  Sometime during increased compression 
of the mixture of gas and vapors, the saturation pressure of 149 Torr for the water vapor is reached and the vapor 
condenses.  The condensate is then allowed to emulsify with the oil which is recirculated within the pump stages 
this providing continued contamination of the system.

2.224	 Pump Function With Gas Ballast
	 On the other hand, when ballast air at atmospheric pressure is supplied to the compression stroke by means of 

the gas ballast, the partial pressure of the unwanted vapor becomes a very small part of the total pressure of the 
mixture of gas, vapor and newly supplied air.  The vapor is thus prevented from reaching its saturation pressure 
corresponding to the temperature of the pump and is finally expelled form the pump as a vapor.

2.225	 Controlled Ballast Flow
	 Some degree of variation in ballast flow may be obtained by the amount of opening applied tot he gas ballast.  

Two or more turns of the gas ballast are sufficient to open it wide.  With the gas ballast open, the sound of the 
exhaust is similar to that of a pump operating against a large leak.  Because of the increased pressure introduced 
into the compression stroke, the pump must work a little hard to function, thus resulting in an increased operating 
temperature of approximately 8°C over a prolonged period of time.  Tests have shown that continuous and 
prolonged operation for several weeks under these conditions is not injurious to the pump.
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2.226	 Other Forms of contamination control
	 The application of the gas ballast is a moderate and very successful method for the removal of 

condensable vapors.  For very heavily laden systems, other means of removal such as oil separators 
may be required.  For mild cases of contamination the simple expedient of a cold trap or a change of oil 
serve the purpose.

2.23	 System Leaks - Impact & Detection
2.231	 Large Leaks
	 The importance of eliminating all leaks in a vacuum system is obvious when it is realized that a leak 

into the system, at atmospheric pressure, expands in volume by a factor of 750,000 to 10,000,000 
or more.  The pump must remove this added volume to maintain the desired vacuum.  Fortunately a 
number of effective techniques for leak detection have been developed.  Large leaks can be located by 
pressurizing the system and painting the suspected area with a thick soap solution.  Escaping air will 
produce soap bubbles.

2.232	 Small Leaks
	 Small leaks may also be detected by spraying a suspected area with acetone or gases rich in 

hydrogen, and observing a sudden change in pressure on an electrical gauge.  The difference in 
calibration of these gauges, for air and other gases, will produce a distinct change in the pressure 
reading.  To use this method of detection, the system must be under vacuum and the gauge sensing 
tube must be located between the pump and the area to be probed.  Use extreme caution, as these 
materials are highly flammable!

2.233	 Fine Leaks
	 Locating very fine leaks requires a helium-sensitive, mass-spectrometer leak detector.  This instrument 

will locate leaks which cannot be detected by any other method.  Numerous fine leaks can have the 
total effect of a large leak.

2.30	 Shutdown Procedures
2.301	 DUOSEAL Shutdown
	 A few simple precautions are all that is necessary when shutdown is in order.  If a gauge is connected 

to the system, first isolate the gauge, then turn off the power and open the system to atmosphere.  If 
the pump is removed from the system, cover the intake port with a rubber stopper or suitable cover to 
protect the pump against contamination and loose particles.  If the pump has been contaminated in 
service and is going to be shelved for a prolonged period it is best to drain the oil  and refill with a fresh 
charge.
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Section 3: MAINTENANCE

3.10	 Vacuum Problems
3.101	 Pressure Determinations
	 Leakage, contamination and unusual outgassing are the general causes of problems associated with 

poor vacuum. To operate at maximum efficiency a system must be thoroughly clean.  If the system is 
completely clean and free from leaks, and unwarranted vacuum problems still exist, the pump should 
be checked.  A simple criterion for the condition of a mechanical pump is a determination of its ultimate 
pressure capability.  This can be accomplished by attaching a gauge directly to the pump.  The gauge 
may be any suitable type provided consideration if given to the limitations of the gauge being used.  
Refer to Paragraph 1-8 for further suggestions.  If the pressure is unusually high, the pump may be 
badly contaminated, low on oil or malfunctioning.  On the other hand, if the pressure is only slightly 
higher than the guaranteed pressure of the pump, an oil change may be all that is required.

3.102	 Oil Contamination
	 The most common cause of a loss in efficiency in a mechanical pump is contamination of oil.  It is 

caused by condensation of vapors and by foreign particles.  The undesirable condensate emulsifies 
with the oil which is recirculated and subject to re-evaporation during the normal cycle of pump activity 
thus reducing the ultimate vacuum attainable.  Some foreign particles and vapors may form a sludge 
with the oil, impair sealing and lubrication and cause eventual seizure.  A gas ballast calve is helpful in 
removing vapors, especially water, but it is not equally effective on all foreign substances; therefore, 
periodic oil changes are necessary to maintain efficient operation of the system.  The required 
frequency of changes will vary with the particular system,.  Experiences with the process will help you 
determine the normal period of operation before an 	oil change is required.

3.103	 Oil Overheating
	 This pump is designed to operate continuously below 10 Torr.  Continuous operation of this pump 

above 10 Torr will lead to overheating and eventual pump failure.  See Section 2.21, High Pressure 
Operation.

   

WARNING
 Solvents, such as acetone, used to clean different  pumps are extremely 

hazardous.  Inhalation may be fatal or harmful.  Acetone is also 
extremely flammable.  Never use acetone near heat or open flame.  Use 

only in a well ventilated area.

3.20	 Oil Changes and Oil Level
3.201	 Developing a Maintenance Schedule
	 After studying many examples of pump failure, Welch has found the most common reason is poor 

condition of the oil.  This is why a regular maintenance schedule for the oil is critical to obtain the 
longest service life out of your DUOSEAL pump.  Welch recommends that you examine the condition 
of the oil on a daily basis in the early days of a new process or experiment.  You want to look for 
discoloration of the oil and whether the oil level is rising.  The discoloration can indicate deterioration 
of the oil and a rising oil level can indicate condensation of vapors is occurring in the pump.  When 
changes occur, the oil needs to be change.  If no changes in the oil level or color are observed, 
extended pump service life is obtained if the oil is changed every three to four months.

3.202	 Forced Oil Flushing
	 When you drain oil through the drain valve, you are not removing the oil and contaminants that are 

inside the pumping mechanism.  You are removing oil only from the oil case.  Welch recommends 
a forced oil flush of DUOSEAL pumps be performed at the regular maintenance oil change.  The 
procedure for the forced oil flush is given below.
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3.203	 Forced Oil Flushing Procedure
	 1. Check the oil level, if the oil level is well above the fill mark (This may indicate either the pump has been 

overfilled with oil or has ingested a liquid or a large amount of vapor water or organic solvents). Please go to step 
2. If the oil level is even with the fill mark and you do NOT suspect corrosive gases or particulates (hence forth 
called contaminants) ingested have damaged the mechanism, run the pump for 15 minutes to allow the pump oil 
to warm up before going to step 2.

	 2. Turn off motor for the vacuum pump. Drain the oil into a clear plastic container (may need pliers to open drain 
valve).  Look for contaminations settling to the bottom of container.  If you see contaminants, you will need to 
repeat step 3 through 5 several times until the oil comes out clear.  The oil you drained from the pump came from 
the oil case only.  There may be contaminants in the pumping mechanism.  To be sure all contaminants have 
been removed, the pump mechanism needs to be flushed.

	 3. Make sure the belt guard is installed before proceeding further. Attach a short hose to the drain valve which 
runs into a clear plastic container.

	 4. Flushing the pump is carried out by adding a cup of DUOSEAL vacuum pump oil through the intake port (IN) 
while the pump is turned on for 15 to 20 seconds.  While adding the pump oil, the palm of your hand is placed 
lightly over the exhaust port (OUT). Look for water coming out of the drain. Turn off the pump.

	 5. Repeat step 4 until clean oil comes out of the drain hose.

	 6. Close the drain valve and fill the pump with the amount of DUOSEAL vacuum pump oil your pump needs.

	 7. Plug the intake (IN) port with a rubber stopper.  Turn the pump on and run the pump for 10 minutes.  Close the 
gas ballast.

	 8. Check the vacuum reading of the pump by connecting a thermocouple gauge tube to the pump’s intake.  If the 
pump is running nearly as good as when it was new, the total pressure reading you will read on wither of these 
two gauges will be at least 10 micron.

	 A simple way to connect the gauge tube to the pump is to run the threaded tip of tube through a hole in a rubber 
stopper.  Use pump oil as a lubricant for inserting the tube.  The stopper chosen should be bigger than the outer 
diameter of the intake flange.

3.204	 Refilling The Pump
	 After you are satisfied that the pump has been thoroughly flushed, refill the pump by pouring new DUOSEAL oil 

into the exhaust port.  Fill to the indicated level and start the pump with the intake closed.  A gurgling noise is 
characteristic when high pressure air is drawn through the pump.  It should disappear quickly as the pressure 
within the pump is reduced.  If gurgling continues, add sufficient additional oil through the exhaust port until 
gurgling ceases.

3.30	 Shaft Seal Replacement
	 To replace the shaft seal of a pump, drain the oil and remove the pump pulley and key.  Remove the screws 

securing the old seal and pry it loose with a screwdriver or similar wedge, being careful not to mar the surface of 
the pump body against which the seal fits.  Discard the seal and its gasket, inspect all surfaces and repair any 
damages with a fine abrasive stone.  Wipe all sealing areas clean and place a film of DUOSEAL oil on both the 
shaft and the inside bore of the new shaft seal.  Using a new gasket, carefully slide the new seal into position 
and center it on the shaft.  It is not necessary to apply any sealant to the gasket.  Tighten the mounting screws 
uniformly and refill the pump with DUOSEAL oil.  Follow instructions included in repair kit.
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3.40	 Repairing Oil Leaks
3.41	 Location, Cause and Effect
	 Oil leaks may develop wherever two mating faces are sealed with a gasket.  Such seams may fail as the result of 

deterioration of the gasket material, loosening of the screws caused by temperature variations, or improper care 
as the result of previous reassembly.  Typical gaskets seams in a mechanical pump are located at the oil level 
window, the shaft seal, the oil drain, and the mating faces of such mechanical surfaces as the intake chamber 
cover, the oil case, and the exhaust chamber cover.  The importance of a gasket seam is determined principally 
by its function.  If it is a vacuum seal, the ultimate performance of the pump is dependent upon it.  If it is an oil 
seal, the pump may be operated satisfactorily for some time without loss of function.  Eventually, of course, a 
great loss of oil may cause harmful damage.

3.402	 Repairing Techniques
	 An oil seam may be sealed by any of several methods.  When an O-ring is employed, the surfaces of the O-ring 

and its groove should be wiped clean.  If the O-ring is not badly deformed or scratched it may be reused by 
sealing with a slight film of vacuum oil or vacuum grease.  Thin composition gaskets are generally used for large 
irregularly shaped areas.  A replacement joint of this type should be thoroughly cleaned of all previous gasket 
material and the mating surfaces cleaned of any nicks.

3.50	 Repairing Vacuum Leaks
3.501	 Surface Preparation
	 Good Vacuum seals are an essential and important attribute of a good mechanical pump.  A good seal is 

dependent upon the quality of the mating surfaces as well as the sealant and its preparation.  The mating faces 
should be carefully inspected for any projections or foreign particles which might interfere with proper mating.  
Slight projections such as nicks and burrs are most easily removed by rubbing with a fine abrasive stone.  The 
surface of the mating parts may be washed with a solvent or alcohol after which they must be thoroughly dried.

3.502	 Temporary Repair
	 Temporary vacuum repairs are often made by covering the known leak with an industrial sealant such as Loctite 

with PTFE.  Such a practice, however, is not recommended for seals of a  permanent nature.

3.60	 Drive Problems
	 If for any reason the pump will not operate, turn off the power and check the fuse and electrical connections.  

Then try the power to the motor only by removing the belt.  If the motor operates properly try hand-rotating the 
pump in the proper direction with the pump intake port open.  If both turn freely then replace the belt and check 
the belt tension.  The tension should be sufficient to drive the pump without visible slippage.  Any greater tension 
will cause noise and possible damage to the bearings of both the motor and pump.  Make certain that both pulley 
grooves are clean and free from oil.  The pulleys must be fastened securely on their respective shafts, and in 
parallel alignment.
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Section 4: TROUBLE-SHOOTING GUIDE

4.10	 Poor Vacuum Readings
	 1. Disconnect vacuum pump from your vacuum system.

	 2. Obtain 1 gallon of DUOSEAL oil, 1 gallon or larger clear plastic container, clear drain hose (1/4 inch ID by at 
least 2.5 feet long), rubber gloves, goggles, apron and pliers.

	 3. Carry out a forced oil flush (See Section 3.3b) if motor can turn pumping mechanism without excessive noise.  
If pumping mechanism cannot be turned by motor, have pump sent into factory repair center.

	 4. Check ultimate vacuum with thermocouple gauge.  If reading is still unsatisfactory, consult with Welch Technical 
Service after checking for leaks in your connections.

4.20	 Noisy Pump
	 1. Locate noise source on your vacuum pump (motor, belt, pump).

	 2. If motor makes noise:
	 . Check for loose bolts on motor mount.
	 . Motor may need to be replaced

	 3. If belt makes noise:
	 . Pulley may be bent.  If so, replace.
	 . Loose belt, tighten by loosening bolts on motor and moving motor away from pump until belt exhibits a 1/2 inch 

deflection.

	 4. If pump makes noise: vanes may be sticking, carry out a forced oil flush.

	 5. If noise level is still unsatisfactory, consult with WELCH Technical Service at (847)676-8800.

4.30	 Excessive Oil Mist
	 1. Check oil level.  Maintain the level between the two lines on the oil window during operation.  Too high a level 

will cause excess oil mist.

	 2. Determine the vacuum level in your system with a thermocouple gauge or manometer.  Be sure the pump is 
operating at a pressure of 10 Torr or lower for continuous operation.

   

CAUTION
If not, discuss application with Welch Technical service before 

proceeding to prevent oil from overheating and breaking down resulting 
pump failing.

	 3. A system leak(s) or degassing can cause excessive oil mist.  Locate and seal the vacuum leaks.  High vapor 
loads may require a larger pump to compensate.

	 4. An oil eliminator can be installed for coalescing the oil mist from the exhaust gases.  If an oil mist eliminator 
is already installed, the element may need to be replaced if saturated with oil.  Open up oil mist eliminator and 
examine the element; replace if needed.

	 5. Check the oil condition for any visible change in color or consistency.  Contaminants in the oil can add to the 
amount of oil exhausted.  Carry out a forced oil flush if contamination is discovered.  (See Section 3.3b.).



Section 5:  QUICK REFERENCE CHART

Motor Options 1402
Wired for 115V, 60Hz, 1Ph 1402N-01
Wired for 230V, 60Hz, 1Ph 1402N-61
Wired for 230V, 50Hz, 1Ph 1402N-50

Specifications
Free Air Displacement, L/M (CFM) 160 (5.6)
Gas Ballast Yes
Ultimate Pressure, Torr (mbar) 1 (1.3)x10-4
Rotational Pump (RPM) 525
Oil Capacity, quarts (Liters) 2.25 (2.1)
Net Wt. Unmounted Pump, lb (Kg) 82 (37)
Net Wt. Mounted Pump, lb (Kg) 112 (51)
Tubing Needed (I.D. Inches) 13/16
Standard Flange Size NW25
Intake Thread Size 1-20
Exhaust Thread Size 1-20
Electrical Requirements 1 115V/230V
Electrical Requirements 2 60Hz
Electrical Requirements 3 1 Phase

Replacement Parts
Shaft Seal: Lip Seal 1401D -01
Shaft Seal: Mechanical Seal 1401D
Air Filter Screen 41-0660
Intake Chamber Cover Gasket 41-0234
Oil Case Gasket 41-0403
Drain Plug 61-2278
Oil Window 61-2229A
Large Vane 41-0959
Small Vane 41-1487
Large Vane Spring 41-1304
Small Vane Spring 41-1304
Large Vane Spring Holder 41-1685
Small Vane Spring Holder 41-1685
Shaft 41-2093
Upper Exhaust Valve 41-2153
Lower Exhaust Valve 41-2154
Pressure Release Valve 41-0992
Optional Exhaust Filter 1417P-10
Optional Exhaust Filter Element 1417G
Pump Pulley 41-2074
Standard Belt 1405A
Standard Hose Barb Fitting 1393K
Standard Flange Adapter Fitting 1393G

Repair Kits
Minor Repair Kit 1402K-05
Major Repair Kit 1402K-06
Base and Belt Guard Kit 1371A-01
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Section 6:  DIMENSIONAL DRAWING
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HIGH EFFICIENCY PUMPING
CHARACTERISTIC OF DUOSEAL® PUMPS

The low RPM design of DUOSEAL vacuum pumps makes it possible to maintain high pumping efficiencies into the low 
micron range. High RPM direct drive vacuum pumps, on the other hand, experience a rapid fall off of pumping speed 
below 100 microns.

A comparison of the DUOSEAL pumping speed curves shown below, versus high RPM pump speed curves conclusively 
illustrates the superior performance of the DUOSEAL pump.

What does that mean for the vacuum pump user? DUOSEAL pumps provide considerable faster pump down time in the 
low micron range.

Section 7:  PUMPING SPEED CURVES

15



Section 8:  EXPLODED VIEW
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ITEM QTY P/N A* B* DESCRIPTION ITEM QTY P/N A* B* DESCRIPTION

1 3 2-00-2706 SCREW PAN HD 10-32 x 3/8” LG. 31 3 62-0259 SCREW #6-1/4 SELF TAPPING

2 3 2-00-6712 SCREW SOCKET HD 10-32 x 3/4” LG. 32 1 41-1736 1 1 GAS BALLAST VALVE

3 10 2-01-0114 SCREW HEX HD 1/4”-20 X 7/8” LG. 33 1 61-8670 COVER, FINISHED

4 6 2-01-0316 SCREW HEX HD 5/16-18 x 1” LG. 34 3 41-1766 1 1 THRUST DISK

5 6 2-01-0356 SCREW HEX HD 5/16-18 x 3-1/4” LG. 35 1 41-2045 SMALL END PLATE, FINISHED

6 2 2-01-5106  SCREW SOCKET HD 1/4-20 x 3/8” LG. 36 1 41-2074 PULLEY w/ SET SCREW

7 4 2-01-6112 SCREW SOCKET HD 1/4-20 x 3/4” LG. 37 1 41-2092 ROTOR, INTAKE

8 2 2-01-6320 SCREW SOCKET HD 5/16-18 x 1-1/4” 38 1 41-2093 SHAFT

9 1 2-01-8123 SETSCREW 1/4-20 X 1-3/4” LG. 39 1 41-2153 1 1 EXHAUST VALVE, UPPER

10 3 2-31-0112 HEX NUT 1/4-20, STEEL 40 1 41-2154 1 1 EXHAUST VALVE, LOWER

11 1 2-36-9900 HEX LOCK NUT 1/4-20 41 1 61-8313A VALVE BLOCK

12 3 2-61-0000 WASHER, STEEL 3/16 42 2 41-2158 2 2 VALVE SPRING

13 10 2-63-0193 WASHER, LOCK 1/4” MEDIUM 43 1 61-8315A 1 1 VALVE BLOCK SPACER

14 1 4-06-0754 1 1 ROTOR CLIP 44 1 61-8316A BAFFLE ASSEMBLY

15 1 4-40-1200 1 1 STEEL BALL 3/8” DIA. 45 1 41-2175 SETSCREW 1/4-20 x 2.25” LG

16 1 61-8278B 1 1 GASKET, INTAKE CHAMBER COVER 46 6 41-2363 WASHER 5/16 ID x 1/2 OD

17 1 61-8279B 1 1 GASKET, OIL CASE 47 1 41-2757 LOCK NUT

18 1 41-0508 1 1 WASHER, THRUST + 48 1 61-8319B OIL CASE ASSEMBLY

19 3 61-9284A 1 1 O-RING #214 Fluoroelastomer 49 1 61-8108D EXHAUST RING

20 2 41-0613 2 2 WOODRUFF KEY #404 50 1 61-8113C INTAKE RING

21 2 41-0624 2 2 WOODRUFF KEY 51 1 61-8250C CENTER PLATE

22 1 41-0643 GASKET, SEAL 52 1 61-8309B   PRESSURE RELEASE TUBE #1

23 1 41-0660 1 1 INTAKE SCREEN 53 1 61-8310A PRESSURE RELEASE TUBE #2

24 1 41-0672 SHAFT END PLATE 54 2 61-8314A VALVE

25 3 41-1685 3 3 SPRING HOLDER 55 1 61-8329A BRACKET, INTAKE SCREEN

26 2 41-0959 2 VANE, LARGE 56 1 61-8107A   SHAFT SEAL ASSEMBLY

27 1 41-0992 1 1 PRESSURE RELEASE VALVE 57 6 61-8456A 6 6 WASHER 5/16, COPPER

28 6 61-8559A 4 4 VANE SPRING 58 1 501262   HOSE ADAPTER NW25

29 2 41-1487 2 2 VANE SMALL 59 1 61-8669 LARGE END PLATE

30 1 41-1518 EXHAUST ROTOR N/S 1401D 1 1 MECHANICAL SEAL OPTION

N/S 1-99-5282 1 1 SEALANT 6cc N/S 1-99-5282 1 1 SEALANT, 6cc

N/S 1401D 1 1 MECHANICAL SEAL OPTION

PARTS LIST

A*: Major Repair Kit Catalog # 1402K-06
B*: Minor Repair Kit Catalog # 1402K-05
**1401D is a Mechanical Seal Kit-includes Mechanical Seal, Gasket and 3 screws.
+ Item #48 exploded view shown on page 18
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VIEW AND PARTS LIST FOR MODEL 61-8319B

Parts List for Model 61-8319B
Item Qty. P/N Description

1 1 61-2278 Drain Valve Black/Zinc Plated
2 1 61-2159 O-Ring Fluoroelastomer #116
3 2 61-2229A Sight Glass Window
4 2 61-2370 Oil Window Cover
5 1 61-2372 Oil Fill Plug
6 1 62-8266 Tee-1/4” NPT Male-Female-Female
7 1 61-8320B Oil Case
8 1 61-8321B Plastic Bubbler Tube
9 1 61-8382 Union Bulkhead 1/4” SS

10 2 61-8384 Pipe Plug
11 2 62-0118 O-ring, Tetraseal
12 1 62-0121 Washer
13 4 62-1014 Screw
14 1 62-1141 Nickel Plated Cap
15 2 66-0304 O-Ring Aflas #127
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Section 9: ACCESSORY SECTION

Exhaust Filter

Filters oil mist from pump exhaust  /  Easy Replacement
Reduces pump noise  /  Filters to 0.3 micron particle size

Standard Exhaust Filter

Use with pump model

Dimension Catalog Number
Diameter Height Filter Replacement Element

1392, 1399, 1400
1376,1380, 1402,1400

1397,1374

2.5
5
5

2.5
6.25

9

1417
1417P-10
1417P-20

1417L
1417G

1417H-01

Directional Exhaust Filter

Large, high capacity  /  Screw-in type  /  360 Swivel outlet with tubing connector

Directional Exhaust Filter

Use with pump model

Dimension Catalog Number
Diameter Height Filter Replacement Element

1392, 1399, 1400
1376,1380, 1402,1400

1397,1374

2.5
5
5

2.5
6.25

9

1417L
1417G

1417H-01

1417L
1417G

1417H-01

Exhaust Mist Eliminator

Exhaust oil recyclers capture oil mist expelled from the pump, separated air from oil, and return 
collected oil to the pump via a line connected to the gas ballast inlet. This process effectively reduces 
oil consumption and minimizes maintenance requirements by extending the time between oil 
changes.

Catalog Number Use with pump model
1416H-01 1400
1416C-01 1405, 1376, 1380, 1400

Requires gas ballast connection kit: Cat. No. 141601 - For models1400,1405,1376,1380,1402
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Coaxial Traps

Reduces oil back streaming  /  Stainless steel construction  /  Easy Replacement of Element

ISO Size Capacity Diameter Height A2 Cat.No.1
NW16 to 4 CFM (140 L/min) 3.75 5.25 8.25 541001

Stainless Steel Element for ISO NW 16 Trap 1 541921
Stainless Steel Element for ISO NW 25 and NW 40 Traps1 541922

Cat. No.1. Element must be ordered with trap.
A2. Distance between ISO NW inlet and outlet connections

Dry Ice Cold Traps

Removable 3 quarter center well for dry ice/alcohol slurry (do not use acetone)  /  Visible trapping 
surface

Cold temperature up to 12 hours depending on vapor  /  Available with straight tube connections

ISO Size Diameter Height A1 I/O Offset Cat. No Replacement Seal 
Cat. No.

Straight Tube
1/2 O.D. 10.00 8.25 10.75 3.5 1420H-14 545200

A1. Distance between ISO NW inlet and outlet connections

20
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SECTION 1 - IDENTIFICATION 
  
         GHS Product Identifier:          Welch DIRECTORR Gold Vacuum Pump Oil    
 
         Synonyms:                         DIRECTORR 8995G Gold Vacuum Pump Oil 
             Synthetic Hydrocarbon Oil 
 
         Supplier's Details:           Gardner Denver Thomas, Inc. 

         1601 Feehanville Drive, Suite 550 
         Mount Prospect, IL  60056 
         Phone: (847) 676-8800 
         gdwelchvacuum@gardnerdenver.com 

 
         Telephone Number:          Technical Contact: (847) 676-8800 
 
SECTION 2 – HAZARDS IDENTIFICATION 

 

PHYSICAL STATE:                                        LIQUID 

COLOR:                                                         CLEAR TO LIGHT STRAW 

ODOR:                                                          SLIGHT ODOR                                          

OSHA HAZARDS:                                         NO OHSA HAZARDS 

GHS CLASSIFICATION:                                NOT A DANGEROUS SUBSTANCE ACCORDING TO GLOBALLY 
HARMONIZED SYSTEM OF CLASSIFICATION AND LABELING OF CHEMICALS (GHS). 

GHS-LABELING:                                           NOT A DANGEROUS SUBSTANCE ACCORDING TO GLOBALLY 
HARMONIZED SYSTEM OF CLASSIFICATION AND LABELING OF CHEMICALS (GHS). 

CARCINOGENICITY: 

IARC:                                                             NO INGREDIENT OF THIS PRODUCT PRESENT AT LEVELS 
GREATER THAN OR EQUAL TO 0.1% IS IDENTIFIED AS PROBABLE, POSSIBLE OR CONFIRMED 
HUMAN CARCINOGEN BY IARC. 

NTP:                                                                NO INGREDIENT OF THIS PRODUCT PRESENT AT LEVELS 
GREATER THAN OR EQUAL TO 0.1% IS IDENTIFIED AS A KNOWN OR ANTICIPATED CARCINOGEN BY 
NTP. 

 

ACGIH:                                                            NO INGREDIENT OF THIS PRODUCT PRESENT AT LEVELS 
GREATER THAN OR EQUAL TO 0.1% IS IDENTIFIED AS A CARCINOGEN OR POTENTIAL CARCINOGEN 
BY ACGIH. 
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SECTION 3 – COMPOSITION/INFORMATION ON INGREDIENTS 
 
        CHEMICAL NAME                                        CAS NUMBER         EU NUMBER        %    EXPOSURE LIMIT 

         SYNTHETIC HYDROCARBON                    68037-01-4                                           100   5mg/m3 oil mist 

        CONTAINS NO HAZARDOUS INGREDIENTS ACCORDING TO GHS. 
 

SECTION 4 - FIRST AID MEASURES 
 

INHALATION:                                                MOVE TO FRESH AIR. OXYGEN OR ARTIFICIAL 
RESPIRATION IF NEEDED. IF EXPOSED OR CONCERNED: GET MEDICAL ADVICE/ATTENTION. 

SKIN CONTACT:                                            WASH CONTACT AREAS WITH SOAP AND WATER. REMOVE 
CONTAMINATED CLOTHING. LAUNDER CONTAMINATED CLOTHING BEFORE REUSE. IF SKIN 
IRRITATION OR AN ALLERGIC SKIN REACTION DEVELOPS, GET MEDICAL ATTENTION. 

EYE CONTACT:                                              FLUSH THOROUGHLY WITH WATER. IF IRRITATION 
OCCURS, GET MEDICAL ATTENTION. 

INGESTION:                                                  DO NOT INDUCE VOMITING. IF VOMITING OCCURS 
NSATURALLY, HAVE VICTIM LEAN FORWARD TO REDUCE RISK OF ASPIRATION. CALL A POISON 
CONTROL CENTER IMMEDIATELY. 

 

SECTION 5 - FIRE FIGHTING MEASURES 
      

  SUITABLE EXTINGUISHING MEDIA:         HALON, DRY CHEMICALS. FOAM. CARBON DIOXIDE (CO2).   

       WATER SPRAY OR FOG. DO NOT USE WATER JET OR SOLID WATER STREAM AS EXTINGUISHER AS  

       THIS MAY SCATTER OR SPREAD FIRE. 

 

       SPECIAL PROTECTIVE EQUIPMENT:        WEAR SPECIAL CONTAINED BREATHING APPARATUS FOR  

       FIRE FIGHTING IF NECESSARY.  

      SPECIFIC HAZARDS ARISING FROM THE CHEMICAL:     NONE  

      GENERAL FIRE HAZARDS:                            NO UNUSUAL FIRE OR EXPLOSION HAZARDS NOTED. 
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SECTION 6 - ACCIDENTAL RELEASE MEASURES 
 

METHODS FOR CLEANING UP:                 WIPE UP WITH ABSORBANT MATERIAL (E.G. CLOTH, 
FLEECE). CLEAN SURFACE THOUROUGHLY TO REMOVE RESIDUAL CONTAMINATION. 

 

SECTION 7 - HANDLING AND STORAGE 
 

HANDLING 

ADVICE ON SAFE HANDLING:                   FOR PERSONAL PROTECTION SEE SECTION 8. SMOKING, 
DRINKING AND EATING SHOULD BE PROHIBITED IN THE APPLICATION AREA. 

STORAGE 

REQUIREMENTS FOR STORAGE AREA:     ELECTRICAL INSTALLATIONS/WORKING MATERIALS MUST 
COMPLY WITH THE TECHNOLOGY SAFETY STANDARDS. 

CONDITIONS:  KEEP AWAY FROM HEAT, SPARKS AND OPEN FLAME. STORE IN A WELL-VENTILATED 
DRY PLACE. 

  

SECTION 8 - EXPOSURE CONTROLS AND PERSONAL PROTECTION 
 

BIOLOGICAL LIMIT VALUES:                NO BIOLOGICAL LIMITS NOTED FOR THE INGREDIENT(S). 

APPROPRIATE ENGINEERING CONTROLS:    PROVIDE ADEQUATE VENTILATION, INCLUDING 
APPROPRIATE LOCAL EXTRACTION, TO ENSURE THAT THE DEFINED OCCUPATIONAL EXPOSURE 
LIMIT IS NOT EXCEEEDED.  

 

PERSONAL PROTECTIVE EQUIPMENT 

RESPIRATORY PROTECTION:            UNDER NORMAL CONDITIONS, RESPIRATOR IS NOT NORMALLY 
REQUIRED. WHEN WORKERS ARE FACING CONCENTRATIONS ABOVE THE EXPOSURE LIMIT THEY 
MUST USE APPROPRIATE CERTIFIED RESPIRATORS. 

HAND PROTECTION:                             CHEMICAL RESISTANT GLOVES ARE RECOMMENDED. IF 
CONTACT WITH FOREARMS IS LIKELY WEAR GAUNTLET STYLE GLOVES. 

EYE/FACE PROTECTION:                      GOGGLES/FACE SHIELD ARE RECOMMENDED. 

GENERAL HYGIENE:                              ALWAYS WASH HANDS AFTER HANDLING THE MATERIAL 
BEFORE EATING, DRINKING, AND OR SMOKING. 
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SECTION 9 – PHYSICAL AND CHEMICAL PROPERTIES 
       APPEARANCE 

       PHYSICAL STATE                                                             LIQUID 

       ODOR                                                                                SLIGHT 

       ODOR THRESHOLD                                                         NOT AVAILABLE 

       COLOR                                                                              CLEAR TO LIGHT STRAW 

       PH                                                                                      NOT AVAILABLE 

      MELTING POINT                                                               NOT AVAILABLE                                                     

      SPECIFIC GRAVITY @ 22 C                                              .83 

       MOLECULAR WEIGHT                                                     640 

       AUTO-IGNITION TEMPERATURE                                  696 F (369 C) 

       BOILING POINT/BOILING POINT RANGE                    806 F (430 C)   

       FLASH POINT                                                                    480 F (249 C) 

       EVAPORATION RATE                                                       NOT AVAILABLE 

       VAPOR PRESSURE @ 25 (C)                                            1X10-7 TORR 

       VISCOSITY, KINEMATIC @ 40 (C)  

       UPPER/LOWER FLAMMABILITY LIMITS                       NOT AVAILABLE 

       SOLUBILTY IN WATER                                                      NOT AVAILABLE 

       OCTANOL/H20 COEFF.                                                     NOT ESTABLISHED 

SECTION 10 – STABILITY AND REACTIVITY 
 
      REACTIVITY:                                         THE MATERIAL IS STABLE AND NON-REACTIVE UNDER          

       NORMAL CONDITIONS OF USE, STORAGE AND TRANSPORTATION.  

       CHEMICAL STABILITY:                        STABLE 

       INCOMPATIBLE MATERIALS:            STRONG OXIDIZING AGENTS 

       POSSIBILITY OF HAZARDOUS REACTIONS:    HAZARDOUS POLYMERIZATION DOES NOT OCCUR. 

       CONDITIONS TO AVOID:                    HEAT, FLAMES AND SPARKS. AVOID TEMPERATURES  

       EXCEEDING THE FLASH POINT. 

       HAZARDOUS DECOMPOSITION PRODUCTS:    UPON DECOMPOSITION, THIS MATERIAL EMITS  

       CARBON MONOXIDE, CARBON DIOXIDE AND/OR LOW MOLECULAR WEIGHT HYDROCARBONS. 
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SECTION 11 – TOXICOLOGICAL INFORMATION 
 

INFORMATION ON LIKELY ROUTES OF EXPOSURE 

INGESTION:                                           MAY CAUSE GASTROINTESTINAL DISCOMFORT IF 
SWALLOWED. DO NOT INDUCE VOMITING. VOMITING MAY INCREASE RISK OF MATERIAL 
ASPIRATION. 

INHALATION:                                            MAY BE HARMFUL IF INHALED. HOWEVER, THIS MATERIAL 
DOES NOT CURRENTLY MEET THE CRITERIA FOR CLASSIFICATION. 

SKIN CONTACT:                                        FREQUENT OR PROLONGED CONTACT MAY DEFAT AND DRY 
THE SKIN, LEADING TO DISCOMFORT AND DERMATITAS. 

EYE CONTACT:                                          MAY BE IRRITATING TO EYES. 

 

GERM CELL MUTAGENICITY:              NON-MUTAGENIC BASED ON MODIFIED AMES ASSAY. 

CARCINOGENICITY:                                 THIS MATERIAL IOS NOT CONSIDERED TO BE A CARCINOGEN 
BY IARC, ACGIH, NTP, OR OHSA. MEETS EU REQUIREMENT OF LESS THAN 3% (w/w) DMSO 
EXTRACT FOR TOTAL POLYCYCLIC AROMATIC COMPOUND (PAC) USING IP 346. 

US. OHSA SPECIFICALLY REGULATED SUBSTANCES (29CFR1910.1001-1050) 

REPRODUCTIVE TOXICITY:                  CONTAINS NO INGREDIENT LISTED AS TOXIC TO 
REPRODUCTION. 

SPECIFIC TARGET ORGAN TOXICITY:   (SINGLE EXPOSURE)         NOT CLASSIFIED 

                                                                    (REPEATED EXPOSURE)   NOT CLASSIFIED 

ASPIRATION HAZARD:                            NOT CLASSIFIED 

CHRONIC EFFECTS:                                     PROLONGED OR REPEATED CONTACT MAY CAUSE DRYING, 
CRACKING, OR IRRITATION OF THE SKIN. 
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SECTION 12 – ECOLOGICAL INFORMATION 
 

ECOTOXICITY:                                          NOT EXPECTED TO BE HARMFUL TO AQUATIC ORGANISMS. 

PERSISTENCE AND DEGRADABILITY:    NOT INHERITANTLY BIODEGRADABLE 

BIOACCUMULATIVE POTENTIAL:         BIOACCUMULATION IS UNLIKELY TO BE SIGNIFICANT 
BECAUSE OF THE LOW WATER SOLUBILITY OF THIS MATERIAL. 

MOBILITY IN SOIL:                                     NOT AVAILABLE 

OTHER ADVERSE EFFECTS:                     NO OTHER ADVERSE ENVIROMENTAL EFFECTS( e.g. OZONE 
DEPLETION, PHOTOCHEMICAL OZONE CREATION POTENTIAL, ENDOCRINE DISRUPTION, GLOBAL 
WARMING POTENTIAL ) ARE EXPECTED FROM THIS MATERIAL. 

 

SECTION 13 – DISPOSAL CONSIDERATIONS 
 

DISPOSAL INSTRUCTIONS:                   WHEN THIS MATERIAL AS SUPPLIED IS TO BE DISCSRDED 
AS WASTE, IT DOES NOT MEET THE DEFINITION OF A RCRA WASTE UNDER 40 CFR 261. DISPOSAL 
RECOMMENDATIONS ARE BASED ON MATERIAL AS SUPPLIED. DISPOSAL MUST BE IN 
ACCORDANCE WITH CURRENT APPLICABLE LAWS AND REGULATIONS, AND MATERIAL 
CHARACTERISTICS AT THE TIME OF DISPOSAL. 

HAZARDOUS WASTE CODE:                 NOT APPLICABLE 

WASTE FROM RESIDUES/UNUSED PRODUCT:    DISPOSE OF IN ACCORDANCE WITH LOCAL 
REGULATIONS. AVOID DISCHARGE INTO WATER COURSES OR ONTO THE GROUND. 

CONTAMINATED PACKAGING:             EMPTY CONTAINERS SHOULD BE TAKEN TO AN APPROVED 
WASTE HANDLING SITE FOR RECYCLING OR DISPOSAL. SINCE EMPTIED CONTAINERS MAY RETAIN 
PRODUCT RESIDUE, FOLLOW LABEL WARNINGS EVEN AFTER CONTAINER IS EMPTIED. OFFER 
RINSED PACKAGING MATERIAL TO LOCAL RECYCLING FACILITIES. 

 

SECTION 14 – TRANSPORT INFORMATION 
        

         DOT                                                         NOT REGULATED AS DANGEROUS GOODS       

        IATA                                                        NOT REGULATED AS DANGEROUS GOODS 

         IMDG                                                      NOT REGULATED AS DANGEROUS GOOD 
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SECTION 15 – REGULATORY INFORMATION 
 

US FEDERAL REGULATIONS                 THIS PRODUCT IS NOT KNOWN TO BE A “HAZARDOUS 
CHEMICAL” AS DEFINED BY THE OHSA HAZARDOUS COMMUNICATIONS STANDARD, 29 CFR 
1910.1200. ALL COMPONENTS ARE ON THE U.S. EPA TSCA INVENTORY LIST. 

CERCLA/SARA HAZARDOUS SUBSTANCES – NOT APPLICABLE 

TSCA SECTION 12 (b) EXPORT NOTIFICATION (40 CFR 707, SUBPT. D)  NOT REGULATED 

CERCLA HAZARDOUS SUBSTANCES LIST (40 CFR 302.4) NOT LISTED 

US. OSHA SPECIFICALLY REGULATED SUBSTANCES (29 CFR 1910.1001-1050) NOT LISTED 

SUPERFUND AMENDMENTS AND REAUTHORIZATION ACT OF 1986 (SARA) 

HAZARD CATEGORIES                           IMMEDIATE HAZARD – NO 

                                                                   DELAYED HAZARD – NO 

                                                                         FIRE HAZARD – NO 

                                                                         PRESSURE HAZARD – NO 

                                                                         REACTIVITY HAZARD – NO 

SARA 302 EXTREMELY HAZARDOUS SUBSTANCE                    NOT LISTED 

SARA 311/312 HAZARDOUS CHEMICAL                                      NO 

SARA 313 (TRI REPORTING)                                                         NOT REGULATED 

OTHER FEDERAL REGULATIONS 

CLEAN AIR ACT (CAA) SECTION 112 HAZARDOUS POLLUTANTS LIST         NO 

CLEAN AIR ACT (CAA) SECTIOBN 112 ACCIDENTAL RELEASE PREVENTION (40 CFR 68.130) 

                                                                                                              NOT REGULATED 

SAFE DRINKING WATER ACT (SDWA)                                          NOT REGULATED 

 

 US STATE REGULATIONS                       THIS MATERIAL DOES NOT CONTAIN A CHEMICAL KNOWN TO 
THE STATE OF CALIFORNIA TO CAUSE CANCER, BIRTH DEFECTS OR OTHER REPRODUCTIVE HARM. 
CALIFORNIA SAFE DRINKING WATER AND TOXIC ENFORCEMENT ACT OF 1986 (PROPOSITION 65)  

THIS MATERIAL IS NOT KNOWN TO CONTAIN ANY CHEMICALS CUYRRENTLY LISTED AS CARCINOGENS 
OR REPRODUCTIVE TOXINS. 

       US. MASSACHUSETTS RTK – SUBSTANCE LIST                                       NOT REGULATED 
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SECTION 15 – REGULATORY INFORMATION CONTINUED 

 

US. NEW JERSEY WORKER AND COMMUNMITY RIGHT –TO-KNOW ACT         NOT REGULATED 

       US. PENNSYLVANIA RTK – HAZARDOUS SUBSTANCES                        NOT REGULATED 

       US. RHODE ISLAND RTK                                                                              NOT REGULATED 

       US. CALIFORNIA PROPOSITION 65                                                            NOT LISTED 

      INTERNATIONAL INVENTORIES 

      COUNTRY(S) OR REGION                                   INVENTORY NAME               ON INVENTORY 

       AUSTRALIA                                                           AICS                                                   YES 

       CANADA                                                                DSL                                                    YES    

       CANADA                                                                NDSL                                                  NO 

       CHINA                                                                    IECSC                                                  YES 

       EUROPE                                                                 EINECS                                               YES 

       EUROPE                                                                 ELINCS                                               NO      

       JAPAN                                                                    ENCS                                                  YES 

       KOREA                                                                   ECL                                                      YES 

       NEW ZEALAND                                                    NEW ZAEALAND INVENTORY        YES 

       PHILIPPINES                                                         PICCS                                                   YES 

       UNITED STATES & PUERTO RICO                     TSCA                                                    YES 

 A “YES” INDICATES THAT ALL COMPONENTS OF THIS PRODUCT COMPLY WITH THE 
INVENTORY REQUIREMENTS ADMINISTERED BY THE GOVERNING COUNTRY (S). 

 A “NO” INDICATES THAT ONE OR MORE OF THE COMPONENTS OF THE PRODUCT ARE NOT 
LISTED OR EXCEDMPT FROM THE LISTING ON THE INVENTORY ADMINISTERED BY THE 
GOVERNING COUNTRY (S). 
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SECTION 16 – OTHER INFORMATION 
 

NFPA CLASIFICATION:                              HEALTH HAZARD              0 

                                                                      FIRE HAZARD                     1 

                                                                      REACTIVITY HAZARD        0      

 

HMIS CLASSIFICATION:                         HEALTH HAZARD                 1 

                                                               FIRE HAZARD                        1 

                                                                    PHYSICAL HAZARD               0 

                                                                            PERSONAL PROTECTION     B 

 

 

MANUFACTURER DISCLAIMER: THE DATA HEREIN IS BASED UPON TESTS AND INFORMATION, 
WHICH WE BELIEVE TO BE RELIABLE. HOWEVER, USERS SHOULD MAKE THEIR OWN 
INVESTIGATIONS TO DETERMINE THE SUITABILITY OF THE INFORMATION FOR THEIR PARTICULAR 
USE.  
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