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. Death or serious injury can result from the improper use or
application of this oil filter. If the vacuum pump or oil filter will
be exposed to toxic, explosive, pyrophoric, highly corrosive,
or other hazardous process gases including greater than at-
mospheric concentrations of oxygen, contact Leybold for
specific recommendations.

If you will be using perfluoropolyether (PFPE) oil, you must
use one of the OF-3000 modeis that is prepared for PFPE.
In addition, the vacuum pumep, oil filtering system, hoses,
and gear pump must be completely free of all hydrocarbons.
See Section 6.4 & contact our factory for more information.

Ensure that your process gas is compatible with the OF-
3000 materials. If the process gas isn't compatible, it could
result in contaminated oil leaking out of the OF-3000 or air
leaking into the OF-3000 and vacuum pump. See Tables
7-B and 7-C for a list of materials used in the OF-3000.

- When sharing one oil filtering system among more than one
vacuum pump, ensure that the oils in the vacuum pumps
are compatible with each other and ensure that the con-
taminants or process gas from one vacuum pump won’t
have a dangerous reaction with the contaminants in the
other vacuum pumps.

bl

Before pumping pyrophoric gas, seal the vacuum pump’s
inlet, switch ON the OF-3000, and run the pump with
nitrogen purging for 2 hour to allow all of the trapped air to
be exhausted from the oil filter and vacuum pump.

Hazardous process gases can concentrate in the vacuum
pump, its oil, and its filters. If the pump has been used on
toxic, explosive, pyrophoric, corrosive, volatile, or other haz-
ardous substances, take the proper safety precautions
before opening the pump or filters, or before handiing the oil.
See Section 5 for proper safety precuations.

Use care when working near the sight glass. If you break
this glass, oil and any contaminants will squirt out.
Removing the lid from the OF-3000 canister while the
OF-3000 is running could result in contaminated oil
squirting out of the canister.

Disconnect the power before begining installation, main-
tenance or repair work, or before interchanging the input
leads when correcting the direction of retation. Disconnect-
ing the power also avoids an unexpected start-up from the
automatically resetting thermal overload. - -
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Front Matter

Table I — Ordering_ Information and Technical Data for the OF-3000

Part Numbers of the Oil Filtering Systems (doesn't include filtering element or oil)

OF-3000 (Standard) .. ................ 898625
OF-3000 preparedfor PFPE . . . ... ........ 899455
OF-3000C coated and prepared for PFPE . , . ... . 899450
Part Numbers of Filtering Elements
AluminumOxide ........... 898523
Fullerskarth .. .......... 99171 159
Hydrophilic. . . . .. ......... 898525
Particulate (pleated paper) . . ... 898599
Particulate (fiberglass) . .. ... .. 99171 158
Gear PumpMotor . . ... ..... 1/6 hp, 115/208/230 volts, 3.6/1.8 amps, single phase,
(A coated version is used 50/60 Hz, 1425/1725 rpm, with automatically resetting ther-
‘with the OF-3000C.) mal overloads, wired for 115 volts. .
GearPump . ............. - 0.7 gpm at 1725 rpm
PressureGauge ........... 0-100 psig (0-700 K Pa)
OilPressure . ............ See Section 6.2 for a detailed explanation.
Initial* . ... ... ... .. ... 0 psig
For room-temperature oitt . . . . . 30 to 55 psig
Forwarmoil ... ........ . 510 30 psig
When elementis clogged . . . .. >50 psig . S
OilCapacity . . ... .......... 3 gallons of hydrocarbon oil or 48 Ibs. of perfluoropolyether
Flexible Hoses . ........... 6-feet long x 3/8" ID; Teflon with stainless steel braid
Dimensions . ............. 14"Wx18"Lx255"H
MaximumRun ... ....... ., The OF-8000 can operate 10 to 15 feet away from the

vacuum pump horizontally. Vertically, it can operate up to
5 feet above the pump; there is no restriction on the distance
it can operate below the pump.

Dry Weight w/o Fiiter Element . . . 65libs.

*The pressure rises as soon as the oil displaces any air in the OF-3000.
TThis pressure gradually decreases as the vacuum pump approaches its operating temperature.
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Front Matter

Important:
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Failure to comply with the following could cause premature failure of your
oil filter or vacoum pump and void your warranty.

m Before connecting the OF-3000 to the vacuum pump, ensure that the oils in the
vacuum pump and in the OF-3000 are compatible. If you mix hydrocarbon and
perfluoropolyether (PFPE) oil, it will emulsify and damage the vacuum pump.

m Ensure that the OF-3000 hoses are connected to the correct oil ports on the vacuum
pump (see Figure 2-2). If the hoses are connected to the wrong ports, the OF-3000
gear pump could be damaged from pumping air.

® Ensure that your power supply matches the OF-3000’s power requirements (see
Table I). . '

u Ensure that the OF-3000 gear pump is rotating in the correct direction; if the gear
pump rotates in the wrong direction, it could be damaged from pumping air (see
Section 2, Step 4). '

= Change the filter element when the OF-3000’s pressure exceeds 50 psig or when
the oil appears contaminated (see Section 4.1).

m Don’t allow the OF-3000 to sit for more than three days with contaminated oil in it |
or the gear pump may begin to corrode.

m If you must install new hoses, be sure to use teflon hoses with stainless steel braid
@ and a conductive core (see Item 11 in Table 7-B). The current generated by the oil
' flow may arc and cause oil leaks in the standard hosés or fittings. The conductive

core prevents this arcing.
2
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The OF-3000 oil filtering system extends the life of the vacuum oil and of the vacuum
pump by removing contaminants and heat from the oil. It can be used with TRIVAC “A”
pumps or with the S100C, $160C, and S250C rotary vane pumps. With minor modifica-
tions, you can also use it with S400F and S630F pumps and with E and DK series rotary
piston pumps (see Appendix A). Aluminum oxide, particulate, Fullers Earth, and
hydrophilic filtering elements are available for use in the OF-3000. See Section 6 for a
detailed description of the OF-3000 and Section 6.3 for information on selecting the cor-
rect filter element for your application.

Ther_e are three models of the OF-3000:
m The standard OF-3000 (P/N 898625),
m The OF-3000 (P/N 899455) that is prepared for perfluoropolyether oil, and

m The coated OF-3000C (P/N 899450) which is prepared for perfluoropolyether
oil,

Unless noted otherwise, all references to the OF-3000 in this manual apply to all models
of the oil filtering system.

Check the nameplate on the OF-3000’s pan fo determine which.model you have. The top
of the cover nut is painted brown on the OF-3000C mode] to make it easy to identify.

This manual has the information that you need to safely install, start, operate, maintain,
troubleshoot, and order parts for your OF-3000 oil filtering system. We urge you to read
Sections 1 through 4 before using your OF-3000.

“WARNING” statements are used in this manual to prevent injury to personnel and
“CAUTION? statements are used to prevent damage to equipment.

Numbers in parentheses refer to itemn numbers of parts in the parts list (see Section 7).
S .

"WARNING!

R R R R

Ensure that your process gas is compatlble Wlth the OF 3000
materials. If the process gas isn't compatible, it could result in
contaminated oii leaking out of the OF-3000 or air leaking into
the OF-3000 and vacuum pump. See Tables 7-B and 7-C for
a list of materials used in the QF-3000. Contact our factory for
more information.




Section 1.1 + _ Equipment Unpacking

l!l Equ:pment Unpacking

The fﬂtermg element and vacuum oil aren’t included with the OF-3000. You must pur-
chase and install them before using the OF-3000 (sce Section 2). See Section 6.3 for
information on selecting the correct filtering element for your process.

Proceed as follows to unpack the OF-3000 and check for shipping damage.

1. Inspect the outside of the shipping container for shipping damage. If you will be
" making a damage claim, keep the shipping container and packing materials.

2. Carefully unpack the OF-3000.
3. Inspect the OF-3000 for damages.
4.If you ﬁnd any evidence of damage, proceed as follows:
a. Save the shipping container, packing material, and damaged part for inspection.

b. Notify the carrier that made the delivery within 15 days of delivery in accordance
with Interstate Commerce regulations.

c. File a claim with the carrier for the damage. Any damage in fransit is the respon-
sibility of the carrier because all equipment is transported from our factory by
private carriers. :

d. If it is necessary to replace the damaged part, contact the our Order Services
department.

e




¥ Wl 2 — Installing the OF-3000

, R|NGS
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If the vacuum pump andfor OF-3000 has been used on cor-
rosive, toxic, hazardous, or volatile gases, take proper safety
precautions to protect personnel a) before removing the
plugscrews or inlet and exhaust lines from the vacuum pump,
b) before removing the OF-3000 quick-connects, and

¢) before removing the lid from the OF-3000 canister. Proper
precautions could include inert gas purging before and after
you drain the oil to sweep hazardous gas from the vacuum
pump or optional inlet and exhaust filters; gloves or protective
clothing to avoid skin contact with toxic or highly corrosive
substances; specially ventilated work areas; fume hoods;
safety masks; breathing apparatus; etc. '
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If you will be using perflucropolyether (PFPE) ail, you must
/’ ¢, | use one of the OF-3000 models that is prepared for PFPE. In
: ¢! addition, the vacuum pump, oil filtering system, hoses, and

ﬁ @ - | gear pump must be completely free of all hydrocarbons. See
- Section 6.4 and contact our factory. for more information.

Use care when working near the sight glass. If you break this
glass, oil and any contaminants will squirt out.

You can special order longer hoses if you need to operate the OF-3000 farther than 6 feet
away from the vacaum pump. With the longer hoses, the OF-3000 can operate as far as
10 to 15 feet horizontally away from the vacuum pump.

If the OF-3000 is 5 feet or more above the vacuum pump, it is sometimes necessary to
prime its gear pump before it will start (see Section 3.1).

The filtering element and vacuum oil aren’t included with the OF-3000. See Section 6.3
: for information on selecting the correct filtering element for your process. See Step 1 on
3 - pages 8 and 9 for instructions on installing the filter element and oil.




Section 2 — Installing the OF-3000

Lid Nut Lid

Pressure
Gauge

Direction of
Motor Rotation

Toggle
Swilch

Direction of .
Qil Flow

Quick-Connect
Stem/Elhow
Assembly

Quick-Connect
Coupler 10-6.17/A

Figure 2-1. OF-3000 Oil Filtering System

Proceed as follows to install the OF-3000 onto a TRIVAC “A” or S100/160/ 250C vane
pump. See Appendix A if you will be using the OF-3000 with an S400F or S630F Rotary
Vane Pump or an E or DK Series Rotary Piston Pump. '

1. If not already done, install a new fﬂtering element and clean oil as follows:

WW?WMW%W@WM%WW%WWMW
Don’t remove the lid from the canister unless the OF-3000
gear pump is turned off.

a. After the pressure on the OF-3000 oil-pressure gauge drops to 0, unscrew the lid
nut and remove the lid from the canister (see Figure 2-1).

b. Install the correct filtering element (see Section 6.3) into the canister ensuring that
the element is seated properly around the bottom ring of the canister. If the filtering
element has a handle, the handle should face up.




Section 2 — Instailing the OF-3000

c. Pour the correct vacuum oil (see the pump identification plate or manual) into the
_center and outside of the filtering element until the oil level is just below the
-machined step in the canister (see Figure 7-3).

d. Install the lid onto the canister as follows:

1) A new O-ring for the lid comes with each filtering element. Coat the O-ring with
the correct vacuum oil and install the new O-ring onto the rim of the lid; the fid
will be difficult to remove if the O-ring hasn’t been coated with oil.

IMPORTANT: Failure to seat the lid onto the filtering element could result in
oil bypassing the filtering element. An improperly installed lid
could also result in an oil leak.-

2) Fit the lid onto the top of the canister and begin tightening the lid nut. The lid
tilts slightly as it passes the lead-in chamfer of the canister. Straighten the lid and
then continue tightening the nut. It may be necessary to straighten the lid several
times before it is seated on the gasket on top of the filtering element. Tighten the
lid hand-tight (see Figure 7-3); don’t use a wrench or channel lock pliers to
tighten the lid nut.

A properly installed lid will be approximately ¥i6 to ¥i6 inch below the top rim
of the canister. If the lid is less than ¥is inch below the rim of the canister, it
means that the filtering element isn’t installed properly.

¢. Record the installation date onto the mamtenance record page in the back of this
manual. .

2. Shutdown the vacuum pump. e

3. NOTE: Connect the OF-3000 hoses to the vacuum pump as shown Figure 2-2 so that
you get a good cross flow of oil through the vacuum pump. Don’t connect the
~ OF-3000 hoses to the vacuum pump so that the oil-fill hose is direcily above
the oil-drain hose; if the oil-fill and -drain hoses are connected on the same end
of the vacuum pump, some of the filtered oil will be drawn directly back into
the OF-3000 rather than circulating through the vacuum pump.

“‘\

Proceed as follows to connect the OF-3000 hoses to the vacuum pump:

a. Remove the oil-fill and cil-drain plugscrew and drain the oil from the vacuum
pump.

b. Install the quick-connect stem/elbow/gasket assembly (13/14/26) into the oil-drain
port of the vacuum pump as follows (see Figure 2-1).

1) Remove a quick-connect stem/elbow assembly (13/14) from one of the OF-3000
hoses by pulling back on the spring-loaded quick-connect coupler (12) and pull-
ing the stem (13) away from the coupler (see Figure 2-1).

2) Place a gasket (P/N 239-55-165) from the vacuum pump oil drain/fill plugscrew
onto the elbow (14) on the quick-connect stem (13) (see Figure 2-1).
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Section 2 — Installing the OF-3000

e Indicates Direction of Oil Flow

Qil-Fily

- —— / ot
0] (o))~/ {16

l
Pk O
‘ / oil-Dral:D L LI Q

\OF-aooo Gear Pump Port
OF-3000 VACUUM PUMP
(Top View) (Top View)
i0-2.8
Figure 2-2. Sketch of the OF-3000 Connected to a Vacuum Pump

3) Screw the stem/elbow/gasket assembly into the vacuum pump’s oil-drain port
(see Figure 2-2).

c. Pour the correct vacuum oil through the vacuum pump’s oil-fill port until the oil
level reaches the top of the vacuum pump’s oil sight glass.

d. Repeat Step 3b except install a quick-connect stem/elbow/gasket assembly into the
vacuum pump’s oil-fill port.
%m&%g@xmm&w&@wﬁWé&%%w%ﬂz@w&;@m&mﬁx%swmﬁmmmm@.?;w;wmmm
CAUTION: Failure to connect the OF-3000 hoses to the correct oil ports
on the vacuum pump could result in the gear pump being
damaged from pumpmg air.
B R e

e. Connect the OF-3000 hoses as follows:

1) Connect the hose with the sight glass to the quick-connect stem on the vacuum
pump’s oil-fill port (see Figure 2-2).

2) Connect the other hose (the one that attaches to the bottom of the OF-3000 gear
pump) to the quick-connect stem (13) on the vacuum pump’s oil-drain port (see

Fig.t'u'e2-2). | o L @
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- .. Section 2 — Installing the OF-3000

4. NOTE: The standard single-phase motor on the gear pump can run at 115 or 208,
© 2207230 volts at 50 or 60 Hz.* To change the voltage of the motor, install the
appropriate linecord and use the wiring diagram inside of the motor junction
box to change the connections in the motor junction box.

CAUTION: Fallure to check the dtrectlon of rotatlon of the gear-pump
motor after making any changes to the electrical connections
can result in &) overfilling of the vacuum pump, and b) the
gear pump being dama ed from pumping air.

T B

T e

e R

Ensure that the incoming power to the OF-3000 is OFF

before interchanging the input leads when correcting the direc-
tion of rotation. L

Make the electrical connection and check the direction of motor rotation as follows (see
Figure 2-1):

a. Connect the OF-3000 to a power outlet that matches the voltage requirements of
the gear-pump motor (see motor nameplate).

b. Switch ON the OF-3000 momentarily to check the direction of rotation; looking

from the fan end of the gear-pump motor, the motor fan should turn counterclock-
wise,

2

c. If the fan rotates clockwise, disconnect the power and correct the rotation by revers-
ing two of the input leads in the motor junction box (see the motor nameplate tag).

*A gear pump with an explosion proof motor can also be supplied on request.

11
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Death or serious lnjury can resuit from the improper use or ap-
plication of this oil filtering system. If the oil will be exposed to

toxic, explosive, pyrophoric, highly corrosive, or other hazard-
- ous process gases including greater than atmospheric
concentrations of oxygen, contact Leybold for specific recom-
mendations. S

Process gas is often entrained in the yacuum ail. if the
process gas is hazardous, you must take special safety
precautions when-handling the oil (see Section 4). If an oil
leak develops, repair it immediately to prevent the con-
taminated oil from leaking from the vacuum pump or oil
filtering system.

- Ensure that your process gas is compatible with the OF-3000
materials. If the process gas isn't compatible, it could result in
contaminated oil leaking out of the OF-3000 or air leaking into
the OF-3000 and vacuum pump. See Tables 7-B and 7-C for
a list of materials used in the OF-3000. Contact our factory for
more information.

Removing the lid from the canister while the OF-3000 is run-
ning could result in contaminated oil squirting out of the
canister.

Use care when working near the sight glass. If you break this
glass, oil will squirt out. if the vacuum pump is exposed to haz-
ardous gas the o:l cou[d also behazardous

13




Section 3.1 : ' : Start-Up

e

CAUTIC_)N: Don't allow the OF-3000 to sit for more than three days with

contaminated oil in it or the gear pump may begin to corrode.
B S e e e

EI Start-Up

B e e
After installing a new filtering element, oil displaces air
trapped in the element. This air bubbles through the OF-3000
sight glass and then into the vacuum pump before being ex-
pelled from the pump’s exhaust port. Normally, this entrapped
air doesn’t cause a problem. However, if you are pumping
pyrophoric gases, it could react with the pyrophoric gas and
cause an explosion or fire. Before pumping pyrophoric gas,
seal the pump’s inlet, switch ON the OF-3000, and run the
pump with nitrogen purging for *2 hour to allow all of the
trapped air to be exhausted from the oil filter and vacuum

If the OF-3000 is 5 feet or more above the vacuum pump, it is sometimes necessary to

prime the OF-3000's gear pump before it will start. To prime the gear pump, remove the @D
pressure gauge, fill the gear pump with the correct vacuum oil, and reinstali the pressure

gauge (see Figure 2-1).

The oil pressures change as follows during start-up.

0 psig On cold start-up, the OF-3000 oil-pressure gauge reads 0 psig and then
increases as air in the OF-3000 is displaced by oil.

30 fo 50 psig Once the air is displaced, the pressure is 30 fo 50 psig as the OF-30007
filters room temperature oil; then, the oil pressure decreases as the oil
warms and its viscosity decreases.

5t030psig  When the pump reaches operating temperature, the normal oil -
pressure is in the 5 fo 30 psig range.

>50 psig If the pressure then increases above 50 psig, it means that the filter
element is clogged and should be changed or that flow is restricted
downstream of the gear pump.

14




Start-Up

Section 3.1 .

Proceed as follows to start the system:

1. Ensure that the OF-3000 hoses are connected correctly (see Figure 2-2).

&m&mwmmm&m&wm SR

CAUTION: Don't start the OF-3000 without oil in the vacuum pumpor in
the OF-3000 canister.

A S N

2. Switch ON the OF-3000 using the toggle switch on the gear pump motor
(see Figure 2-1).

3. Check the OF-3000 canister for oil leaks. If there is any leakage tighten the lid nut by
“hand until the leak stops (see Figure 2-1).

4. As air is displaced from the OF-3000, the oil level in the vacuum pump decreases.

Once the pressure on the OF-3000 gauge reaches 30 to 50 psig, add oil to the vacoum
pump as follows: :

a. Ensure that the vacuum pump is off and then remove the extra oil-fill plug from the
top of the vacuum pump.

b. Pour the correct vacuum oil (see vacuum pump identification plate or manual) into
the vacuum purnp oil-fill port until the oil level reaches the middle of the vacuum

pump sight glass. .
c. Reinstall the oil-fill plug and switch ON the vacuum pump.

d. After the vacuum pump has run for 30 minutes, recheck the oil level in the vacuum
pump’s sight glass. The oil level should be near the middle of the sight glass while

the vacuum pump is running.

e. If the oil level is low, turn off the vacuum pump and repeat Steps 4a through 4¢ to
add some additional oil.

5. Switch ON the vacuum pump.

15
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Section 3.2

m Monitoring the Oil Pressure and Color , %

Check the pressure reading on the OF-3000 oil-pressure gauge and check the appearance
of the oil through the OF-3000 sight glass every day (see Figure 2-2).

Monitoring the Qil Pressure and Color

If the oil pressure is in the 50 to 55 psig range while the pump is at operating temperature,
it usually means that the filtering element is clogged and should be changed (see
Section 4). See Section 3.1 for a listing of the normal pressure changes during start-up.

If the pressure reading is low but the oil has an unusual color or odor, is dark, contains
particles, or appears dirty or turbid, change the filtering element (see Section 4). When
using the Activated Alumina or Fullers Earth filtering element, it is normal for the cil to
become lighter in color over time.

You can continue to operate the OF-3000 after the pump is shutdown to thoroughly

regenerate the oil.

An incorrectly adjusted bypass valve can also cause the oil pressure to stay low even
though the oil is contaminated. See Symptom 5S¢ of the troubleshooting chart for instruc-
tions on adjusting the bypass valve.

m Gas Bubbles in the Oil During Operation

During normal operation, gas bubbles may appear in the OF-3000 sight glass. An oc-
casional spurt of bubbles (several seconds apart) may come from exhaust gases or
process gases entrained in the vacuum oil. This is common with the TRIVAC “A” vane
pump because of the churning action of its oil slinger. To determine if entrainment is the
source of the bubbles, switch off the OF-3000 for a few minutes and check if foam is
visible above the ol level in the vacuum pump’s sight glass. If foam is visible, then
entrainment is the source of the bubbles.

Continuous bubbles in the OF-3000 sight glass indicates an air leak in the OF-3000 hose
connected to the vacuum pump’s oil-drain port or in the suction side connections of the
OF-3000 gear pump. If air won’t react with the process gases, then there is no danger in
allowing the bubbles to continue to flow. If the vacuum pump is exposed to pyrophoric
gases, you must immediately disconnect the OF-3000 from the process and eliminate the
air leak.

16
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Using One OF-3000 to Service Several Vacuum Pumps ' " -Section 3.4

Table 3-A — Part numbers for the Quick-Connect Stem, Elbow, & Adapters

13 |All Models 2 G FPNT Steel | 721-52-001
quick-connect stem | Siainless Stl | 725-54-024
TRIVAC and 34" NPT to Stainl
14 |newer S Series* | . 2 Mi6x1smm |gol - |725-54-304
pump models swivel elbow adapter
7 =
: 3" NPT to =
o 51206, - 1* M30x1.5mm  |Steel 721-03-001 g
) jeX
N/A |S250C pump  fmmmmmmememmmmmc e ?—d-?P-t?-r— --------------------------------------- - I
models only (see %" NPT 1o Stainless :
Appendix A.3) 1 MIEx1.5mm o o 725-54-304
swivel elbow adapter
E & DK, Stainless
N/A | S400/630F, 2 %" NPT close nipple Steel 725-57-0001
(see Appendix A)

*The older $100C, 8160C, and $250C pump models have only an M30 oil-fill port; the more recent $100C,
$160C, & S250C pump models have an M16 oil-fill port in addition to the M30 oil-fill port.

-

Using One OF-3000 to Service Several Vacuum Pumps

WARNING!
B B S S R ]

When sharing one oil filtering system among more than one
vacuum pump, ensure that the oils in the vacuum pumps are
compatible with each other and ensure that the contaminants
or process gas from one vacuum pump won'’t have a
dangerous reaction with the contaminants in the other
vacuum pumps. In addiiton, if you mix hydrocarbon oil with
PFPE oil, it will damage the pump.

If filtering requirements allow time-sharing of the OF-3000 among more than one
vacuum pump, proceed as follows:

1. Attach a quick-connect stem/elbow/gasket assembly (13/14/26) to the oil-fill and oil-
drain ports of each extra vacunm pump (see Figure 2-1 and Section 2, Steps 2 and 3).
See Table 3-A for part numbers.

2. Attach the OF-3000 hoses to the stem/elbow/gasket assemblies on one of the vacuum
pumps (see Section 2, Step 3e).

17




Section 3.4

Using One OF-3000 to Service Several Vacuumr Pumps

3. Start the OF-3000 (see Section 3.1) and allow it to operate until the oil in the first
pump is free of contamination.-

Vi

4. Switch off the OF-3000 and disconnect the OF-3000 hoses from the first vacuum
pump; because the vacuum pump has quick-connect stem assemblies, it isn’t necessary
to turn off the vacuum pump when connecting or disconnecting-the OF-3000.

5. Snap the OF-3000 hoses onto the stem/nipple/adapter assemblies of another vacuum
pump that has contaminated oil.

6. Switch ON the OF-3000 and allow it to remove the contaminants from the oil in this
vacuum pump before repeating Steps 4, 5, and 6 for additional vacuum pumps.

18




D 4 — Routine Maintenance

SENRE SRR B2 S R

If the vacuum pump and/or OF-3000 has been used on cor-
rosive, toxic, hazardous, or volatile gases, take proper safety
precautions to protect personnel a) before removing the
plugscrews or inlet and exhaust lines from the vacuum pump,
b) before removing the OF-3000 quick-connects, and

c) before removing the lid from the OF-3000 canister. Proper
precautions could include inert gas purging before and after
you drain the oil to sweep hazardous gas from the vacuum
pump or optional inlet and exhaust filters; gloves or protective
clothing to avoid skin contact with toxic or highly corrosive
substances; specially ventilated work areas; fume hoods;
safety masks; breathing apparatus; etc.

Removing the lid from the canister while the OF-3000 is run-
ning could result in contaminated oil squirting out of the
canister.

Use care when working near the sight glass. If you break this
glass, oil will squirt out. If the vacuum pump is exposed to haz-
ardous gas, the oil could also be hazardous.

If you must install new hoses, be sure to use teflon hoses with
stainless steel braid and a conductive core (see item 11 in
Table 7-B). The static generated by the oil flow may arc and
cause oil leaks in the standard hoses or fittings. The conduc-
tive core prevents this arcing.

Before sending an oilfiltering system or pump to our factory
or to one of our service centers, notify us of any toxic or other
harmfu] products that may be in the pump, |ts oil, or its filters.

19
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Table 4-A — Maintenance Schedule

Checking the Qil for Contamination Daily 4.1

Changing the Filtering Element _ As required 4.2
Changing the Oil - As required 4.3
Checking the Qil Level ‘ Daily* 4.4

*You may need to check the oil level more frequently when the vacuum-pump through-
put is high, and less frequently when the throughput is low,
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Section 4.1 Checking the Oil for Contamination

!!’ Checking the Oil for Contamination

Check the OF-3000's oil-pressure gauge and the appearance of the oil through the
OF-3000's sight glass every day.

@

The pressure range of the gange is 0 to 100 psig. This is NOT the fully usable range of
the filtering element, When the gauge reads 50 to 55 psig while the pump is at operating
temperature, it usually means that the filtering element is clogged and should be changed
(see Section 4.2). See Section 4 for a listing of the normal pressure changes during
start-up,

If your process doesn’t generate Jarge amounts of particulates, watch for other indicators
to determine when to change the filtering element. For example, if your process generates
acids but very few particulates, the oil pressure reading could be low even through the
neutralizing capacity of the filtering element is exceeded. To determine when to change
the OF-3000 filtering element in these cases, observe the appearance of the oil through
the OF-3000 sight glass and/or test the oil. A high ultimate pressure for the vacuum pump
is another indication that the filtering element may need to be changed.

The OF-3000 filtering element needs to be changed if the oil in the OF-3000 sight glass
has an unusual color or odoy, is dark, contains particles, or appears dirty or turbid (see
Section 4.2).

Use either the neutralization number test (ASTM Method D 664 or D 974) or the IN-
LAND test kit* to test your oil for acidity. The INLAND test tells you whether or not the
oil is too acidic; whereas, the neutralization number test quantifies the exact acidity of the
oil. To obtain a good sample for testing, turn off the OF-3000 gear pump, disconnect the
hose from the vacuum pump’s oil-fill port and catch the few drops of oil that drip out of
the quick-connect coupler (12) (see Figure 4-1). If the neutralization number of hydrocar-
bon oil exceeds 1 mgKOH/gram, it should be changed.

An incorrectly adjusted bypass valve can also cause the oil pressure to stay low even
though the oil is contaminated. See Symptom Sc of the troubleshooting chart for instruc-
tions on adjusting the bypass valve. :

t\

*The INLAND test kits are available from Infand Vacuum Industries, Inc. Churchville, NY.

et e et S D, F A T e et
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Changing the Filtering Element ' Section 4.2

Lid Nut Lid

Pressure
Gauge

Toggle
Switch

Guick-Connect
Coupler

=2 X 10-8.178

Figure 4-1. OF-3000 Oil Filterihg System

!E Changing the Filtering Element '

R R R R B S R R R
See the warnings at the beginning of Section 4 before
proceeding.

After installing a new filtering element, oil displaces air
trapped in the element. This air bubbles through the OF-3000
sight glass and then into the vacuum pump before being ex-
pelied from the pump’s exhaust port. Normally, this entrapped
air doesn'’t cause a problem. However, if you are pumping
pyrophoric gases, it could react with the pyrophoric gas and
cause an explosion or fire. Before pumping pyrophoric gas,
seal the pump’s inlet, switch ON the OF-3000, and run the
pump with nitrogen purging for 2 hour to allow all of the
trapped air to be exhausted from the oil filter and vacuum

See Section 4.1 to determine if the filtering element needs to be changed.
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Section 4.2 Changing the Filtering Element

Canister

Oll-Drain

10-7.134

Figure 4-2. OF-3000 Back View Showing the Oil-Drain Valve

-

Proceed as follows to change the filtering element: -
1. Switch off the OF-3000's gear-pump motor (see Figure 4—1).

2. Using the quick-connect fittings, disconnect the OF-3000 hoses from the vacaum
pump. If you don’t disconnect the hoses from the vacuum pump and the vacuum pump
is above the OF-3000, the oil may drain from the vacuum pump into the OF-3000 and
overflow as you remove the lid. If you don’t disconnect the hoses and the OF-3000 is
above the vacuum pump, the oil could drain from the OF-3000 into the vacuum pump
as you remove the OF-3000 Lid, ' '

O R AR S T s .
CAUTION: Don't allow the canister to sit for more than three days with

contaminated oil or it may begin to corrode.

3. Proceed as follows to install a new filtering element (see Figure 4-1).

a. Allow the pressure on the OF-3000 gauge to reach 0 psig (see Figure 4-1) and then
unscrew the lid nut (H4) and remove the lid (H2) from the canister.

b. If you need to change the oil, drain the oil from the canister by removing the pipe
plug from the OF-3000's oil-drain valve, attaching a drain line to the threaded port,
and opening the drain valve (see Figure 4-2). After the oil has drained, shut the
valve; then, reinstall the pipe plug to prevent accidental opening.
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Changing the Filtering Element Section 4.2

. Lift the filtering element from the canister; oil will drain from the element as it is
being removed.

d. If necessary, tinse or clean the canister with a suitable solvent before installing 2
new filtering element.

¢. Insert a new filtering element (see Section 6.3) into the canister. If the element has
a wire handle, the handle should face up.

f. Pour the correct vacuum oil into the center and outside of the filtering element until
the oil level is just below the machined step in the canister (see Figure 7-3).

g. Replace the used lid O-ring with the new 0-ring that came with the filtering ele-
ment. Be sure to coat the new O-ring with the correct vacuum oil before installing
it; the lid will be difficult to remove if the O-ring hasn’t been coated with oil.

h. IMPORTANT: Failure to seat the lid onto the filtering clement could result in oil
bypassing the element. An improperly installed lid could also
resultin an oil leak.

Fit the lid onto the top of the canister and begin tightening the lid nut. The lid tilts
slightly as it passes the lead-in chamfer of the canister. Straighten the lid and then
continue tightening the nut. It may be necessary to straighten the lid several times
before it is seated on the gasket on top of the filtering element. Tighten the lid hand-
tight (see Figure 7-3); don’t use a wrench or channel lock pliers to tighten the lid
nut.

A properly installed lid will be approximately ¥is to %46 inch below the top rim of
the canister. If the lid is less than Y16 inch below the rim of the canister, it means
that the filtering element isn’t installed properly.

i. Record the installation date on the maintenance record page in the back of this
manual. '

j. Do the steps in Section 4 to start the OF-1000 and adjust the oil level.

k. Check the canister for oil leaks. If there is any leakage, tighten the lid nut by hand
until the leak stops (see Figure 4-1). '

4. If not already done, reconnéct the OF-3000 hoses to the vacuum pump; the hose with
the sight glass connects to the vacuum pump’s oil-fill port (see Figure 2-2).
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Section 4.3

Changing the Oil

Changing the Oil

WARNINGS:

R B O O B B R R S R SR
See the warnings at the beginning of Section 4 before

proceeding.

If you will be using perfluoropolyether (PFPE) cil, you must
use one of the OF-3000 models that is prepared for PFPE. In
addition, the vacuum pump, oil filtering system, hoses, and
gear pump must be completely free of all hydrocarbons. See
Sectlcn 6 4 and contact the factory for more lnformatlon

NOTE: For E- and DK- pump models only, drain the oil from the pump using the pro-
cedure outlined in the E-and DK-manual. Use the steps in this section to drain the
oil from the OF-3000.

Change the oil in the vacuum pump as follows:
1. Shutdown power to the vacuum pump and to the OF-3000.

2. Remove the quick-connect stem/elbow/gasket/hose assembly totally from the oil-fill
port of the vacuum pump (see Figure 2-1). o .

3. Hold the OF-3000 hose over an empty container; thc contamer must be large enough o
hold the oil from the OF-3000 as well as the oil from the vacuum pump.

R R Wﬁ%m&%@%&mﬁmm%&%&w Renisaa

CAUTION: Prolonged dry running will cause the OF-3000 gear pump to

seize.
e

4, Restart the OF-3000, allow it to run until the flow of oil begins to slow, and then imme-
diately switch it off. The OF-3000 pulls the oil from the vacuum pump and empties
itself. »

5. Discard the used oil in accordance with environmental regulations.
6. Change the filter element using the steps in Section 4.2.
7. Recharge the vacuum pump with the correct vacuum oil.

8. Reconnect the hose assembly to the vacuum pump and do the steps in Section 2 to
restart the system and adjust the oil level.
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Checking the Oil Level , Section 4.4

!!I Checking the Oil Level o

Wmmmmmﬁmmmwmﬁmmwmwmwwwﬁmmm
See the warnings at the beginning of Section 4 before
proceeding.

Occasionally check the oil level by looking through the vacuum pump’s sight glass. If the
Jevel is in the lower portion of the vacuum-pump sight glass while the pump is running,
add oil.

Proceed as follows to add oil.
1. Shutdown the vacuum pump and remove its oil-fill plug.

2. Pour the correct oil into the vacuum pump’s oil-fill port until the oil level is in the mid-
dle of the pump’s sight glass while the OF-3000 is running.

3, Reinstall the oil-fill plug into its port in the top of the vacuum pump.
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P 5 — Troubleshooting

WARNINGS:
R R e e b 2

If the vacuum pump and/or OF-3000 has been used on cor-

rosive, toxic, hazardous, or volatile gases, take proper safety
precautions to protect personnel a) before removing the

plugscrews or inlet and exhaust lines from the vacuum pump,

b) before removing the OF-3000 quick-connects, and

¢) before removing the lid from the OF-3000 canister. Proper
precautions could include inert gas purging before and after

you drain the oil to sweep hazardous gas from the vacuum !
pump or optional inlet and exhaust filters; gloves or protective |
clothing to avoid skin contact with toxic or highly corrosive
substances; specially ventilated work areas; fume hoods;

safety masks; breathing apparatus; etc.

Process gas is often entrained in the vacuum olil. If the
process gas is hazardous, you must take special safety
precautions when handling the oil (see Section 4). If an oil’
leak develops, repair it immediately to prevent the con-
taminated oil from leaking from.the vacuum pump or oil
filtering system. o '
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Use care when working near the sight glass. If you break this
glass, oil will squirt out. If the vacuum pump is exposed to haz-
ardous gas, the oil could also be hazardous.

If you must install new hoses, be sure to use teflon hoses with
stainless steel braid and a conductive core (see ltem 11 in
Table 7-B). The current generated by the oil flow may arc and
cause oil leaks in the standard hoses or fittings. The conduc-
tive core prevents this arcing.

When replacing parts on the OF-3000 model that is prepared
for PFPE, ensure that the replacement parts are free of all
hydrocarbons. Completely degrease all metal parts with
Freon except for the special PFPE-prepared gear pump
which has already been degreased at our factory. Contact the
Leybold main office for more information.

Before sending any equipment to our factory or to one of our
service centers, notify us of any toxic or other harmful
products that may be in the pump, its oil, or its filters.
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Table 5-A has instructions for troubleshooting the OF-3000 if a malfunction occurs, To ‘
use the table, first observe the symptom, then locate the irouble area, and perform the @ﬁ
recommended corrective action. The repair steps column refers to Sections or Steps in

this manual that are helpful in making the repair.

Contenis of Troubleshooting Chart

1. Oil is leaking fromthe OF-8000 . ................ccvvn.. 29
2. Abnormal running noise . .. ... oo e e e 29
3. The OF-3000 starts but the pressure gauge reads 0 even
thoughtheoiliscold ............. ... . i i, 30
4. The oil pressure on the gauge doesn’t drop after the oil is warm 31
5. Qil in the OF-3000 sight glass is dirty or dark even though the
gauge reading islessthan50psig ....................... 31
6. Qil level in the vacuuni pump drops after start-up............ 31
7.0F-3000won'tstart ....... ... e 32
8. Qil isn’t circu[atihg sufficiently through the OF-3000 .......... 32
9. The ultimate pressure of the vacuum pump is deteriorating . . .. 32
10. Gas bubbles are visible in the oil through the OF-3000 sight
] = =S 32
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Table 5-A — Troubleshooting Chart

1. Oil is leaking from { a. Canister
the OF-3000t, b

Lid isn't seated propetly on the fil-
tering element.

Seat lid on filtering element.

Sec. 2,
Step 1d.

Lid isn't tightened enough.

Evenly tighten the lid nut.

Sec. 2, Step 1d.

Lid O-ring is damaged.

Replace lid O-ring (H5).

Filtering element isn't seated
properly.

Install filtering element properly.

Sec. 2, Step 1b

b. Gear pump (2).

Seals are worn.

Install new mechanical seal in gear pump (2). Appendix B

c. Fittings Fittings aren’t sealed properly. Tighten fittings. If tightening doesn’t solve the problem,
replace the fitting that is leaking.

d. Hoses Puncture or other damage. install new hoses, Use only teflon hoses with stainless {Sec. 2. Table
steel braid and the conductive core. 7-B, ltem 11

e. Qil-drain valve  |Valve lever isn’t shut tightly. Shut valve tight.

Valve (H16) is worn out, Replace ball valve (H186)
2. Abnormal running | a. Canister Vibration Tighten nuts securing the canister to the pan; tighten
noise nuts securing motor in piace.
b. Gear pump (2)1 |Dirt buildup in the gear pump (2). |Disassemble and clean the gear pump (2). Use new Appendix B &
RO gasket set and mechanical seal. Table 7-A.

¢. Motor

Motor bearing malfunctioning.

Repair or replace the motor, Use 12 to 15 fi-Ib torque
for the 4 bolts holding the gear pump to the motor.

*This column contains Sections or Steps in this manual that are helpful in making the repair.
1 It is normal for a few drops of oil to drip out of the quick-connects just after they are disconnected.
It is normal if a small amount of air trapped ir the OF-3000 makes some noise,

Trouble-
Shooﬁng
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Table 5-A — Troubleshooting Chart

3 “The OF-3000
starts but the
pressure gauge
reads 0 even
though the oil is
coldt.

backwards.

fan should rotate counterclockwise. If it is rotating clock-
wise, disconnect the power and reverse two of the input
leads in the motor junction box.

a. OF-3000 Air is trapped in the QF-3000, Allow the OF-3000 to run for 30 minutes so that the oil |Sec. 3.1,
has time to displace the ar. Step 4
OF-3000 doesn't contain oil. Add oil to the vacuum pump until the oil level in the Sec. 3.1,
vacuum pump is stabilized. Step 4
b. Vacuum Pump  [Vacuum pump doesn’t contain oil. |Add oil to the vacuum pump. Sec. 3.1,
Step 4
¢, Filtering No filtering element in the canister. {Install filtering element. Sec. 2, Step 1
Element : )
Filtering element isn't installed Correctly install filttering element. Sec. 2, Step 1
correctly,
d. OF-3000 Motor |OF-3000 motor is running Looking toward the fan end of the OF-3000 motor, the  [Sec. 2, Step 4

e. Hose
Connections

The OF-3000 connecting hoses
are switched.

Ensure that the OF-3000 hose that has the sight glass
is connected to the vacuum pump’s oil-fill port.

Sec. 2, Step 3e

f. Location of the
QOF-3000.

OF-3000 is greater than 5 feet
above the vacuum pump.

Lower the OF-3000 or raise the vacuum pump.
Prime the gear pump (2).

Sec. 3.1

*This column contains Sections or Steps in this manual that are helpful in making the repair.
T It is normal for the pressure gauge (6) to read 5 to 30 psi when the oil is warm. The pressure should read higher than 30 psi when the oil is oold

%
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Table 5-A — Troubleshooting Chart

—

4, The pressure a. Filtei'ing element |Element is clogged. Install new element. Sec. 4.2
reading on the
oil-pressure b. Hoses, fittings, |Blockage in OF-3000 downstream |Locate and clear blockage.
gauge (6} | quick-connects |from the gauge (6). '
doesn't drop T ‘
after the ol is Customer replaced standard quick- |Use only the standard quick-connect fittings; other fit-  |ltems 12 & 13
warmt. connects (12/13). tings may reduce the flow and increase the pressure.  |in Section7 -

¢. If pressure is Gear pump bypass is set too high. {Ensure that the OF-3000 hose is connected to the

60 psit or ' vacuum pump’s oil-drain port. Then, disconnect the

greater— OF-3000 hose from the vacuum pump’s oil-fill port and

Gear Pump switch ON the gear pump. Remove the cap nut from

‘ the bottom of the gear pump (2) and adjust the

setscrew until the OF-3000 pressure reads ap-
proximately 55 psi. The setscrew should extend out
about 5/8 inch from the gear pump.

5: Qil in the OF- a. Filter element Acid neutralizing capacity of ele-  |Install new element. Sec. 4.2
3000 sight glass ment is spent but element isn’t
is dirty or dark clogged.
even though the :
gauge reading is Wrong filtering element if being Contact our factory for recommendations for correct fil- |Sec. 6.3
<50 psi. use. - tering element for your application.

b. Lid Lid isn't seated properly on filter | Ensure filtering element is instalied properly. Sec. 2, Step 1
element. i
c¢. Gear pump The bypass valve is set too low. See Symptom 4c.
bypass valve
d. Sight glass Sight glass is dirty. Clean sight glass.

6. Oil level in the a. OF-3000 Entrapped air was displaced by oll |Add the correct oil to the vacuum pump until the level  |Sec. 3.1,
vacuum pump ' causing the oil level to decrease. |stabilizes in the middle of the vacuum pump’s sight Step 4
drops after start- : ‘ glass. Sec. 3.1, Step 4
up.  c oo ' »

“b. Oil leak . 1See Symptom 1. See Symptom 1.

*This column contains Sections or Steps in this manual that are helpful in making the repair. :
1The oil pressure gauge (6) should read >30 psi when the oil is at room temperature and most of the air is displaced form the OF-3000.
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Table 5-A — Troubleshooting Chart

7. OF-3000 won't

a, Gear pump

Motor isn't plugged in or switched

Plug in or switch ON gear pump motor.

visible in the oil
through-the
OF-3000 sight
glass.

entrained in oil,

mal especially in a TRIVAC "A” dual-stage pump.

- start. motor (2). ON.
Voltage of power supply is dif- Change wiring of motor (see instructions inside of Sec. 2, Step 4
ferent form rated voltage of motor. |motor junction box) or replace gear pump (2) with one
that Is rated for correct voltage.
Motor bearing malfunctioning. Repair or replace the motor. Use 12to 15 ft-lb torque
for the 4 bolts holding the gear pup to the motor.
Motor windings are malfunctioning. |Contact your electrician to repair the motor.
b. Oil Oil is too cold or too viscous. Heat oil. Or install the lid (H2) just far enough for the
O-ring (H5) to seal; then, start the OF-3000. After the
warm oil from the vacuum pump enters the OF-3000,
tighten down the lid.
c. Gearpump () ;See Symptom 2b. See Symptom 2b.
8. Qil isn't circulat- See Symptoms 2b, |See Symptoms 2b, 3d, 4a, 4b, and {See Symptoms 2b, 3d, 4a, 4b, and 7a
ing sufficiently 3d, 4a, 4b, and |[7a :
through the 7a,
OF-3000
9. The ultimate pres- | a, OF-3000 filtering |Oil is contaminated. Change OF-3000 filtering element and oil. Sec. 4.1, 4.2,
sure of the element & oil. and 4.3
vacuum pump is : -
deteriorating. b. Vacuum pump  {See manual that came with pump. |See manual that came with pump.
10, Gas bubbles are | a. Vacuum pump  |Exhaust or process gas is No corrective action is needed. Gas entrainment is nor- |Section 3.3

b. Hose or fittings
on suction side
of OF-3000
gear pump.

Air leak

Repair leak if air has an undesirable reaction with
process gas, '

*This column contains Sections or Steps in this manual that are helpful in making the repair.
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» 6 — Description And Principles Of Operation
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!!I General Description -

The OF-3000 oil filtering system extends the life of the vacuum oil and of the vacuum
pump by removing contaminants and heat from the oil.

The OF-3000 can be used with TRIVAC® “A” pumps and with the S100C/S160C/
S250C rotary vane pumps. With minor modifications to the pump, you can also use it
@ with S400F/630F pumps and with E & DK Rotary Piston Pumps (see Appendix A).

The OF-3000 consists of a gear pump with motor, a pressure gauge, and an aluminum
canister mounted on a steel pan (see Figure 6-1). Four swiyel casters allow you to easily
move the OF-3000.

The OF-3000 hoses have quick-connects for easy installation and removal. A sight glass
on the return hose allows you to observe the flow and clarity of the filtered oil. The hoses
are teflon with stainless-steel braid and an inner conductive core.
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There are three OF-3000 models:

m The standard OF-3000 (/N 898625).

m The OF-3000 which is prepared for perfluoropolyether (PFPE) oil — This
model (P/N 899455) is degreased to ensure that it is free of hydrocarbons which
- would emulsify with perfluoropolyether oil and could have a dangerous reaction
with aggressive process gases.

m The coated OF-3000C which is prepared for PFPE oil — The OF-3000C
(P/N 899450) is chemically treated with a fluorocarbon material to resist
corrosion. After the metal surfaces are prepared, the fluorocarbon is sprayed and
then baked onto the internal surfaces of the filter housing, gear pump, fittings,
‘@ and the qulck-connects so that it won’t peal off. The OF-3000C is also degreased
to ensure that it is free of hydrocarbons.

See Table I in the front of this manual for specifications; see Figure 6-1 for a photograph
of the OF-3000.




Section 6.1
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Figure 6-1. OF-3000 Oil Filtering System
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Section 6.2 Ol Circulation

Oil Circulation -
Dunng operation the OF-3000 recycles oil as follows (see Figure 6- 1)

1. Contaminated vacuam oil is drawn from the vacuum pump’s oil reservoir through the
OF-3000 hose, and into the OF-3000 gear pump.

2. The OF-3000 gear pump provides the pressure to circulate the oil through the OF-3000
system. The gear pump has an internal bypass valve that diverts part or all of the oil
back into the inlet chamber of the gear pump if the pressure through the filter system
exceeds approximately 55 psig.

3. An oil-pressure gauge mounted on the OF-3000 gear pump indicates the pressure of
the oil flowing through the filter element.

O psig The gauge will read O psi until the oil displaces any air that may be in
the OF-3000. ,

30t0 55 The pressure will rise to 30 to 55 psi while the OF-3000 is
psig filtering room temperature oil. This pressure will gradually decrease
as the vacuum pump approaches its operating temperature.

51030 The normal operating pressure after the OF-3000 is warm is
psig 5 to 30 psig. \
@ _ >50 psig If the pressure is above 50 psig when the system is at its operating

temperature and has a new filtering element and relatively clean oil,
it means that the filtering eléement may be partially clogged or that
there may be a flow restriction downstream of the gauge.

4. The OF-3000 gear pump forces the contaminated oil through the tubing (4) and info
the side of the canister.

c
=}
=
Q.
=
Q
o
@
(]

5. Inside of the canister, the oil is forced inward through the filtering element (sce
Section 6.3), then up the center of the canister to the top where it flows through the
four holes in the Jid nut, and finally-down through the cénter tube (see Figure 7-3).
Forcing all of the oil to the top of the canister ensures that any air trapped there is
removed.

6. The clean oil then flows out near the bottom of the canister, through the OF-3000 sight
glass, and then returns through the OF-3000 hose to thc vacuum pump’s oil-fill port.

The OF-3000 sight glass gives a visual indication of ﬂow and allows you to monitor the
color and appearance of the filtered oil.




Filtering Elements Section 6.3

m Filtering Elements

You have a choice of Aluminum 0x1de, Hydropluhc, Fullers Earth, or Particulate filtering
elements.

The Aluminum Oxide filter (P/N 898523) effectively degasses the oil and is an outstand-
ing particulate filter. It also removes Lewis acids, polar compounds, solvents, and mineral
acids such as HCI and HF.

The fiberglass Particulate element (P/N 99-171-158) traps particulates as small as
10 microns.

The pleated paper Particulate element (P/N 898599) also traps particulates as smail as
10 microns..The pleated paper element has a inner and outer shell made of perforated
sheet metal.

The Hydrophilic clement (P/N 898525) is best for removing particulates, water, and mild
acids. This element works by absorbing moisturé and any substance associated with the
moisture. However, moisture must be present for the hydrophilic element to be effective.

The Fullers Earth element (P/N 99-171-159) adsorbes acids.

I!I Perfluoropolyether (PFPE) Oil _

Perfluoropolyether (PFPE) is an inert vacuum oil used when pumping extremely cor-
rosive or reactive gases. If contaminants mix with the PFPE, the resultant mixture has
poor vapor pressure and lubricating qualities. If Lewis acids contaminate PFPE at high
temperatures, the oil will break down. The Activated Alumina filtering element removes
Lewis acids in addition to removing corrosive contaminants.

The standard OF-3000 can’t be used with PFPE because it hasn’t been degreased at our
factory. The OF-3000C is ideal for PFPE oil because it is free of all hydrocarbons and be-
cause its internal paris are coated to protect it from corrosion.

When using PFPE oils, the vacuum purmp and OF-3000C must be kept completely free
of all hydrocarbon oils, solvents, greases, and other hydrocarbon substances for the fol-
lowing reasons:

m Hydrocarbons could react with the process gas fo create a fire or explosion
hazard, and

m PFPE and hydrocarbon oils emulsify when they come in contact with each other.

The filter housing, gear pump, fittings and the quick-connects on the OF-3000C are chemi-
cally treated with a fluorocarbon material to resist corrosion. After preparing the metal, the
fluorocarbon is sprayed and then baked onto the metal surfaces so that it won’t peal off.

See “Engincering Notes on Vacuum Pump Oils” or the LHK publication “Perfluorized
Polyethers for Vacuum Pumps” (GA 7.009) for more information on PFPE vacuum oils.
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7 — Parts List

Table 7-A has information for ordering spare gaskets and filtering elements, and for order-
~ ing the complete oil filtering system.

Table 7-B is a lists of replacement parts for the OF-3000.

Table 7-C has the part numbers for all the parts that make up the canister assembly.

Use Figures 7-1, 7-2, and 7-3 to help identify the part you need. The numbers called out
on the figures correspond to the item numbers listed for each part in the first column of

the parts list. For example, the first column on Page 41 lists “1” for the canister assembly.
On Figure 7-2, the number “1” is pointing to a drawing of the canister.

Unless noted otherwise, the part numbers listed in the parts list apply to all OF-3000
models. The items marked “OF-3000C” apply only to the corrosive OF-3000C model.

7Y

WARNING!
T R e

When replacing parts on the OF-3000 model that is prepared
for PFPE, ensure that the replacement parts are free of all
hydrocarbons. Completely degrease all metal parts with
Freon except for the special PFPE-prepared gear pump
which has already been degreased at our factory. Contact the
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Leybold main office for more information. s
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Figure 7-1. Hose/Quick-Connect/Swivel Elbow Assembly
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6

OF-3000 Oil Filtering System 14W x 18L x 25 5/8H 898625
NJA f%l:gggg Qil Filtering System Prepared 14W x 18L x 25 5/8H 899455 Doesn't Include filter elemert or oil
Coated OF-3000C OIl Filtering System 14W x 18L x 25 5/8H 899450
Prepared for PFPE o .
H5 1 Lid O-ring 6.481Dx0.139 Thk {Buna-N 725 81 004 | See Figure.7-3.
N/A 1 Set Gasket Set for Gear Pump Viton 72018 018 | Includes relief valve seal
Mechanical Seal for Gear Pump Viton 72019020 | The mechanical seal isn't included in the
N/A 1
gasket set. -
1 Filtering Elements:
Aluminum Oxide Activated Al203 | 888523
N/A Fullers Earth Fullers Earth 99171 159 | See Section 6.3
Hydrophilic 898525
Particulate Pleated paper | 898599
Particulate _ Fiberglass 99171 158
26 o Flat Gasket for Elbows 22mm x 1.5 thm Viton 239 55 165 | This gasket seals the vane pump oil-fill &
oil-drain potts.
P QOF-3000 Quick-Connect Stem 38 FNPT Steel with 72152001 | Low AP design.
Viton seals
3 U UUS UySO Ut gty guupuot Sy iU ey ey Uy
2 OF-3000C Quick-Connect Stem - 3/8 FNPT Stainless Steel | 725 54 024 | Coated with a fluorocarbon for use with
with Viton Seals PFPE oil in exireme- corrosive service.
14 2 Swivel Elbow Adapter 3/8NPTto Stainless steel | 725 54 304
Mi6x1.5mm

v-Z 9|qel
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*See Figure 7-1 for a drawing
of the hose/quick-connect
assembly (11/12/13/14/26).
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o o) _ 17/18

i *
19 : ; ,.

23,24 16, 17, 18

10-2.8

Figure 7-2. OF-3000 Oil Filtering System, Side View
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| 1 OF-30000 Coated Canister Assemblyt 72019 217 Coated with a fluorocarbon
A LS K OF-3000.Gearpumpwithmotor 1 | Vionseals ______ | 72292002 | o)
2 1 Efei(:\?g ﬁ:f;s:r‘:g: IEEFEHE‘;tOI:___ Viton sealf 72293006 | Prepared for use with PFPE
T 1 OF-3000C Coated Gear pumpwmotort | | Vinseals | 72019029 | Pump coated with fluorocarbon |
RS SO X OF-3000 Gearpump ________________d_ .. ... Vitnseals ________ 172293000 |
2A ____:_ 1 OF-3000 Gear pump (for use with PFPE) Viton seals 72293004 | Doesn't include motor.
' 177777 [ OF-3000C Coated Gear pumpt | A Viton seals | 72293005 |
1 Motor without gear pump 50/60 Hz, 115/208/f 72260017
(1/6 Hp, 1725 rpm, TEFC, 1 phase} 230V, 3.6/1.8 amps . . .
S Motor without gear pump 1. 5060 iz, 230760, | T ez v gar | A explosion-proof molor fs also available.
(1/6 Hp, 1725 rpm, TEFC, 3 phase.) 0.74/0.37 amps.
4 11 inches Tubing i/2inch Stainless steel 72471 014
LB Lo Swiveledapterunion o SBANCh NPT | Steinlesssteel | JZBSSAOSZ ot
6 1 Pressuire gauge 14 NPT 72214006 | 0-100 psi, 0700 K Pa. T
S R S | OF:3000Bushing ________________ .1 Reducing 3/8 -1/4____ |} Plated steel ______ 172556200 | ’
1 QF-3000C Bushingt Reducing 3/8 - 1/4 Stainless steet 725 54 026
8 1 QOF-3000 Street Tee 3/8" NPT Plated steel 725 58 401
0 ot | OF-3000 Streetelbow | NPT T Sieel | 72568800
1 OF-3000C Street elbowt 3/8 NPT, 90' Stainless steal 725 54 203
1 2 Hose with 3/8-NPT threaéed steel ends 13/32 x 6 ft, 3/8 MNPT | Teflon with ss braid | 724 35 008 See Figure 7-A.
P 2_____.]OF-3000 Quick-ConnectCoupler _____I88BNPT 1 SteelwVitonO-ing | 72152000 |SeeFigure7-A. ... ...
2 OF-3000 Quick-Connect Couplerf 3/8 NPT Stainless Steel 725 54 025 Includes Viton O-ring
_______ 2 .....}.OF-8000 Quick-ConnectStem ________|SBFNPT _ _ __ ____|SteelwVitonseals | 72152001 1) . i6 design.
13 OF-3000C Quick-Connect Stemt 3/8 NPT | Stainless Steel with | 725 54 024 .
2 . i See Figure 7-A.
Viton O-ring
%[ ....2  |owwlDhowAdaplr  |SENPTIOMIGx15 |Seosssiesl |72554303 ISsefuwerA
15 1 Fipe plug, square head 1/4 NPT ‘Steel 725 56 052
16 4 Foot 3/4D x 5/8H,71/4-20 Rubber 721 00 007
17 7 Hex Nut, HFX, regular SAE 10-32 + | Steel 96 159 1000
19 1 Rubber Trim 3/32", 64" long ‘Rubber 72485002
20 1 Nameplate . 72248 082 | Not shown
21 4 Drive screw 2% 3 mm Stea| 24111 114 Not shown
23 16 |lock washer '1;‘4' ID Steel 96163 1100 _
- OF-3000 Sight glass Al & Glass 72144003
26 2 Flat Gasket 22%x1.5 Viton 239 55 165 See Figure 7-A.

*Sea Table 7-A for the part number for ordering the compiete oil f.iLItering system.
- $For use with PFPE oil in extreme-corrosive service,

g-£oiqgel
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Figure 7-3. OF-3000 Canister Assembly
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Table 7-C — Complete List of Parts for the OF-3000 Canister

B

H1 1 B OF-3000 Cani_s_t?f 71 ]§ X 20 5/8 Aluminum A356 720 19_ 184 |includes H10.
1 OF-3000C Coated Canistert | 7 1/8 x 20 5/8 Aluminum A356% | 720 19 216
Ho 1 OF-3000 Lid 7-1/16 Diameter Aluminum A356 |72019 003
' 1 OF-3000C Lidt 7-1/16 Diameter Aluminum A356% | 720 19 025
H3 1 Center Tube Steel 72012183 | The coated center tube is sold only as part of the
coated canister (H1) :
1 OF-3000 Lid Nut Plated stesl 72019 017 . .
H4 |---m-emmmmrooqemoocooo oo Tttt S b ittt Rttt The pin (P/N 720 19 012) is part of the nut assy.
1 OF-3000C Lid Nutt : Plated steel} 72019034
H5 1 0-ring 6.484 ID x 0.139 Thk. | Buna-N 725 81 004
He 1 O-ring 0.862 1D x 0.103 Thk. [ Viton A 72591 003
H7 1 Washer 1,544 OD x 1.086 ID x | Teflon 72549 010
0.048 Thk.
H8 3 Washer 1.561 OD x 1.064 ID x | Steel 725 32 004
: 0.032 Thk.
H9 1 Snap Ring E 1-1/16 diameter 72019035
H10 1 Hex plug with O-ring ' ‘ Can’t be replaced; cemented at assembly,
H11 3 Slotted Foot Aluminum 720 19 007
Hi12 6 Lock Washer 1/41D Steel 96 163 1100
H13 6 Socket Head Gap Screw 1/4-20x 1/2Lg. ] Steel plated 725 02 043
14 1 OF-3000 Street Elbow 90', 3/8NPT x 3/4-16 w Viton 0-fing 725 58 301
1 OF-3000C Strest Elbowt 90, 3/8NPT x 3/4-16 ‘Stainless steel 725 54 301
H1i5 1 Male Elbow 14 NPT Plated steel 725 58 304
H16 1 Ball Valve 1/4 NPT Steel 72350 000 '
Hi7 1 Pipe plug 1/4" socket head Stainless steel ‘725 54 202
H18 1 QF-3000 Adapter 9/16-18101/4 IfNF'T | Plated steel 72552 012
1 OF-3000C Adaptert 9/16-181to 1/4 FNPT Stainless steel 725 54 069
Hig 1 Elbow 3/4-16 x 1/2" tube Stainless steelw | 725 54 320
Viton O-ring

*Sea Table 7-A for the part number for ordering the complete oil filtering system and filtering elements.
t For use with PFPE oil in extreme-corrosive service.

-/ 9jqEL
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t Coated with a fluorocarbon.
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to E & DK or S Series

ZEI Connecting the OF-3000 to an E- or DK- Rotary Piston Vacuum Pump

You need two 24-inch NPT close nipples (P/N 725-57-001) to attach the OF-3000 hoses
to the holes that you driil and tap on the E or DK vacuum pump.

Appendix A — Connecting

Proceed as follows to modify an E or DK pump for using an OF-3000.
1. Drain the oil from the pump (see pump manual).
2. Remove the exhaust box from the E or DK pump.
3. Drill and tap holes in the E or DK pump as follows:
a. Mark the hole locations shown in Figure A-1.
b. Drill the pilot holes,
¢. Drill and tap the pilot holes for the 38-inch NPT nipples.

d. Clean the drill filings from the E or DK pump’s exhaust valve housing.

4. Install the quick-connect stem onto the E or DK pump as follows:

a. Remove the quick-connect stem/elbow assemblies (13/14) from the OF-3000 hoses
(see Figure 7-1). -

b. Remove the elbows (14) from the quick-connect stems.

c. Place Teflon tape on the male threads of two %-inch NPT close nipples
(P/N 725-57-001) and screw one end of each nipple into a quick-connect stem (13).

d. Screw the stem/nipple assembly into the tapped holes in the E or DK pump housing
(see Figure A-1).

5. Reinstall the exhaust box onto the E or DK pump and recharge it with the correct
vacuum oil (see pump manual).

6. The OF-3000 hose leading from the canister attaches to the hole Iabeled_“INLET” in
Figure A-1. The OF-3000 hose leading from the OF-3000 gear pump attaches to the
hole labeled “OUTLET”.

Proceed with normal installation and start-up procedures (see Section 2 and 3.1).




Appendix A.2 Connecting the OF-3000 to an E- or DK- Rotary Piston Vacuum Pump
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E-75, ‘E-150, or E-250 Pump Model’
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Flgure A-1. Location for Drilling the Inlet and Outlet Ports on the E & DK Pump Models
for Connecting the OF-3000 Hoses




Connecting the OF-300Q to an S400F or S630F Rotary Vane Pumnp Appendix A2

lg Connecting the OF-3000 to an S400F or S630F Rotary Vane Pump

See Appendix A.3 for the adapter needed to connect the OF-3000 to an older S100C,
S160C, or S250C vacuum pump. '

You need two 3-inch NPT close nipples (P/N 725-57-001) to attach the OF-3000 hoses
10 the holes that you drill and tap on the S400/630F vacuum pump.

Proceed as follows to modify an S400/630F pump for using an OF-3000.
1. Drain the oil from the S400/S630F pump.
2. Remove the noise enclosure from the S400/S630F pump.
3. Drill and tap holes in the $400/S630F pump as follows:
a. Mark the hole locations as shown in Figare A-2.
b. Drill the pilot holes.
c. Drill and tap the pilot holes for the 3/8-inch NPT nipples.
d. Clean the drill filings from the pump.
4. Install the quick-connect stems onto the pump as follows:
a. Remove the quick-connect stem/elbow assemblies (13/14) from the OF-3000 hoses.
b. Remove the elbow (14) from the quick-connect stems.

c. Place teflon tape on the male threads of the 3%-inch NPT close nipples
(P/N 725-57-001) and screw one end of each nipple into a quick-connect stem.

d. Screw the nipple/stem assembly into the tapped holes in the pump housing.
5. Recharge the pump with the correct vacuum oil.

6. Make holes in the pump’s noise enclosure as necessary for the oil filters hoses; then
reinstall the noise enclosure.

7. The OF-3000 hose leading from the canister atiaches to the hole labeled “Clean Oil
Return Port ” in Figure A-2. The OF-3000 hose leading from the gear pump attaches to
the hole labeled “Contaminated Oil Drain Port™.

Proceed with normal installation and start-up procedures (see Section 2 and 3.1).

46




Appendix A3

Connecting the OF-3000 to an S400F or 3630F Rotary Vane Pump

oy

-

Py

1]
\— Clean-0Olil Return Port

(3/8" NPT}

——2"

Side View of the $400/630F Pump

QOIl Drain Port

Contaminated-

Rear View of $400/630F Pump

15271

Figure A-2. Location for Drilling the Fill & Drain Ports on the S400/630F Pump Models

for Connecting the OF-3000 Hoses
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Connecting the OF-3000 to an Older $100C, $160C, or 8250C Pump Apperdix A3

Connecting the OF-3000 to an Older $100C, $160C, or $250C Pump

Newer S100C, S160C, and S250C Rotary Vane Pump models have both an M30 and
M16 oil-fill port. It isn’t necessary to modify these pump models since the standard
OF-3000 connects to an M16 oil-fill port. Add oil as necessary through the M30 oil-fill

port.

Iy
-
)

Older S Series pump models have only an M30 oil-fill port. To attach the OF-3000 hose
to this oil-fill port, use a %-inch to. M30 adapter. Remove the elbow (14) from the
OF-3000 oil-return hose and replace it with the adapter. The part number of the 34-inch to
M30 adapter is 721-03-001.
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Installing a New Gear-Pump

" B Appendix B —

B e R e e b
See the warnings at the beginning of Section 5 before
proceeding.

The mechanical seal is the most likely cause of OF-3000 gear-pump leaks. The instruc-
tions in this appendix are for replacing the mechanical seal; it isn’t necessary to
completely disassemble the gear pump to replace the mechanical seal.

If you need io completely disassemble the gear pump, order the gasket set in addition to.
the mechanical seal kit (see Table 7-A). If you remove the bypass valve, ensure that is ad-
justed to extend ¥&-inch out from the gear pump on reassembly. If the needle bearings are
worn, the gear pump should be scrapped. ‘

Required Tools: Required Materials:
 loinch wrench, » Mechanical seal kit (P/N 720-19-020)
* 14-inch allen wrench, * Vacuum pump oil (use the same type that
will be used in the OF-3000)

» Small flat-blade screwdriver, . -
* 'Wrench for tubing fittings, —
+ Rubber hammer. 2

Proceed as follows to remove the old mechanical seal assembly from the gear pump:

1. Switch off the OF-3000 gear-pump moter and use the quick-connects to remove the
OF-3000 hoses from the vacuum: pump.

2. Allow the pressure on the OF-3000 pressure gauge to reach 0 psi.
s '

3. Remove the gear pump/motor assembly from the OF-3000 pan.

4. Remove the gear pump from its motor as follows:

a. Remove the four ¥4-inch hex bolts that secure the gear pump to the motor.

m
X
T
c
o
=3
o
<

b. Pull the gear pump from the motor; you may have io iap it with a hammer fo
loosen it.
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Installing a New Gear Pymp Seal

Appendix B

RUzLL Ll

UL

/-
i

p

COUPLING

CAPSCREW

o FLANGE
———O-RING
———— WASHER WITH O-RING

——— MECHANICAL SEAL
——— SPRING

J——END CAP
N\

10-210

Figure B-1. Cross Section of the Gear Pump
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Appendix B : Installing a New Gear Pump Seal

D A R

,@ CAUTION: Use extreme care to avoid scratchmgthe shaﬁorﬂangewhen
' prying the seals from the gear pump.

T R R

255 %%%WMWWMM?
5. Remove the mechanical seal from the gear pump as follows (see Figure B-1):

a. Set the gear pump on its end so that the coupling is facing up.

b. Use an “-inch allen wrench to remove the two capscrews.

c. Rem(;ve the flange from the gear pump.

d. Usea screwdﬁver to carefully lpry the washer with O-ring from the flange.

e. Use a small screwdriver to pry the mechanical seal out of the gear pump.

f. Remove the spring and its end cap from the gear pump.

6. Install the new seals as follows (see Figure B-1):

a. Wet the seals and the inside of the gear pump with the same vacuum pump oil that
will be used in the OF-3000.

b. Ensure that the sealing surface on the flange ID is free of nicks or scraiches; then,
press the new washer with O-ring into the ﬂange so that the polished shiny side of

C. the washer is facing you.

c. Insert the new end cap and then the new spring into into gear pump.

d. Ensure that the gear pump’s shaft is free of burrs, nicks, or grooves that could
damage the mechanical seal on installation.

¢. The mechanical seal contains a black seal about Ys-inch thick that fits loosely into
the wider end of the metal seal housing. One side of this seal has a raised rim; en-
sure that the side of this seal with the raised rim is facing out and that it is free from
nicks and scratches.

f. Wet the new mechanical seal with the correct vacuum pump oil and work it down
the shaft; the wider end of the mechanical seal faces up.

g. Place the flange onto the gear pump so that the side with the O-ring faces the center
of the gear pump; use the two allen head capscrews to secure the flange in place.

7. Reinstall the the gear pump onto the motor as follows:

1]
X
T
c
@
Q
a
<

a. Place the flat gasket against the motor,

b. Align the couplings and position the gear pump in place against the motor so that
@ : . the OF-3000 pressure gauge is facing up.

c. Install the four hex-head screws and cross-tighten them ensuring that they are tor-
qued evenly to 12 to 15 ft-Ib. : '
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Acidity, 21, 31,36
Activated alumina, 36
Ajr, 30-31

Air bubbles, 14, 16
Aluminum oxide, 36

Bearings, 49
Bubbles, 14, 16
Bypass, 31
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Canister
parts drawing, 42
Compatibility, 5
Connecting to the vacuum pump, 10, 44 - 47
Corrosion, 23, 36
Corrosive gases, 36
Cuirrent, 3 '

D

Damage, shipping, 6

Description, 33
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Distance above vacuum pump, 14
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E

E & DK vacuam pump, 25, 44
Explosion proof, 11
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Filtering element
change, 22 -24
descriptions, 36
troubleshooting, 30

Fluorocarbon, 36

Foam, 16

Fullers earth, 36.
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Gear pump, 35,49 - 51
setting bypass, 31
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electrical shock, 11
explosion, 11, 14
fire, 14, 16
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matetials compatibility, 5
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Hoses
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parts drawing, 38
recommended type, 19
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Introduction, 5
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O-ring, 24
removal, 8

Maintenance, 19
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Pumps models, 33
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S Series vacuum pump, 44
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LEYBOLD

LIMITED WARRANTY

. Seller warrants to 1he original purchaser that the equipment to be delivered pursuant to this Agreement will be as described herein and will be
free from defects In matertal orworkmanshlp. Miner deviations which do not affect the performance of the equipment shall not be deemed to constitute
alther a faifure to conform to the specifications or a defect in material or workmanship.

This warranty shall extend for a period of twelve (12) months from the initial date of shipment. Should any fallure of confermity to this warranty
appear within twelve (12) months from the initial date of shipment, Seller shall, upen immediate nofiflcation of such alleged failure and substantiation
that the equipment has been operated and maintained in accordance with Seller’s recommendations and standard Industry practices, correct such
defects by suitable repair or replacement at its own expense.

Seller's liability under thls warranty shall cease If any major repairs to or any replacement or modification of the equipment Is made.by any person
othert than Seller’s personnel or persons working under the supervision of Seller's personnel, unless authorized by Selier in writing. Further, the warranty
shall cease unless the Buyer has operated the equipment in strict compliance with operating instructions and manuals, if any, provided for the
equipment, and unless Buyer operates the equipment in normal use and with proper maintenance.

If the equipment contains components from another manufacturer and are subject to the manufacturer's warranty, then Beller's liability shall be
limited to the extent of the warranty which Seller recelved from the manufacturer or supplier of the equipment conponent parts. Seller’s lability shall
be no greater than the labllity of the manufacturer or supplier as determined by a final judgment by the Buyer against the manufactuerer or supplier
of such components. Seller will cooperate with Buyer in such lagal action but at Buyer's expense.

THIS WARRANTY 1S EXPRESSLY IN LIEU OF ANY AND ALL REPRESENTATIONS AND WARRANTIES, EXPRESS OR IMPLIED, INGLUDING ANY
WARRANTY OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURFOSE OR OTHER WARRANTY OF QUALITY, EXCEPT THE WARRANTY OF
TITLE. THIS WARRANTY CONSTITUTES THE EXCLUSIVE REMEDY, and shall not be deemed to have failed of its essential purpose so long as Seller
is willing and able to correct defects covered by the warranty in the manner prescribed. The sole purpose of the exciusive remedy shall be to provide
Buyer with free repair and/or replacement in the manner and for the time period provided herein.

The entire agreement between the parties is embodied in this writing, which constitutes the final expression of the parties, and it is the complete
and exclusive statement of the terms of the agreement. No other warranties are given beyond those set out in this writing.

LIMITATION OF LIABILITY. SELLER SHALL NOT, UNDER ANY CIRCUMSTANCES, BE LIABLE FOR DIRECT OR INDIRECT, SPECIAL DAMAGES,
INCIDENTAL OR CONSEQUENTIAL, such as but not limited to, oss of profits, damage to or loss of other property, downtime costs of the equipment,
delay expenses, overhead or capital costs, claims of Buyer's customers or activities dependent upon the equipment.

) Except to the extent provided in the LIMITED WARRANTY, Seller shall not be liable for any claim or loss arising out of or related to this agreement
or the equipment provided pursuant thereto, whether such claim allegedly arises or is based on contract, warranty, tort (including negligence), strict
liabllity In tort or otherwise. Liability shall not in any event exceed the cost of the equipment upon which such liability is based.

SEVERABILITY. If any portion or clause of this agreement is held invalid or unenforceable as to any person or under any circumstances, the invalidity
or lack of application shall not Impair or affect the other provisions and the application of those provisions which can be given effect without the invalid-
. or unenforceable ‘provision or application. With this intention, the provislons of this agreement are declared to be severable.

-

Vacuum Technology Enginegering Aralytical Technology
LEYBOLD

5700 Mellon Road - Export, PA 15632 - Telephone: 412 327-5700 - Telefax 412 733-5960 - TRT Telex 19-9138

. LEYBOLD
| . Vacuum Process Measuring and lH VACUUM PRODUCTS INC
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ARGENTINA

Tronador 2858

PA 1430 Buenos Aires

Phone: 541-80 36; Fasx: 541-80 36

AUSTRALIA

Javac PTY. LTD

54 Rushdale Streeat
Knoxfield, Victoria 3180
Phone: 03-7637633
Fax: (03)7632756

AUSTRIA

Leybold Ges. m.b.H.
Favoritenstrasse 35
A-1040 Wien

Phone: 5051644
Fax: 505164420

BANGLA-DESH

AQ. Chowdhury & Co.
PO Box 118

Dacca-2

Phone: 252329/312492
Telex: 642833 mil bj

BELGIUM

Leybold NV,
Leuvensesteenweg 641

B-1939 Zaventem

Phone: 7597936; Fax: 7594190

BRAZIL

Jaragua S.A.

AV, Mofarrej 706

Caixa Postal 5405

01000 San Paulo

Phone: 260-40 11; Fax: 2601581

BULGARIA
Interpred Kom
Ljubata Str. 14-22/G
BG-1407 Sofia
Phone: 689195
Telex: 23128 Ihh bg

CANADA

Leybold Ine.

100 Strada Drive Unit 4

CND-L4AL 5V7 Woodbridge, Ontario
Phone: 416-8517327

Favc 416-8517950

CHILE

W. Reichmann y CIA. LTDA.
Casilla 16553

Santiago

Phone: 2237237/2256171
Faxc 2-749295 .

CZECHOSLOVAKIA

Vues

C8-65765 Brno

Phone: 672211; Fax: 00425-747-292

EGYPT

Im¢ Industriat Marketing Co.
Shaimaa Bldg.

Corner Gaber & Kaher Street
Off Nasser El Thawar Street Pyramids
Calro

Phone: 858218; Fax: 855026

-

FINLAND

Leybold OY

QOlarinluoma 10

SF-0220 Espoo 20

Phone: 0-423944; Fax: 0-422862

FRANCE

‘Leybold S.A.

B.P. 42

ZA de Courtaboeuf
F-91842 Las Ulis Cedex

Phone: 1-69076400
Fax: 1-69075738

GERMANY

Leybold AG

Service Dept. V5S4

Bonner Strasse 498

D-5000 Koeln 51

Phone: (0221) 347-1687 or 1546
Fax: (0221) 347-1945

GREAT BRITAIN

Leybold Ltd.

Service Dept. Waterside Way
Plough Lane, SW17 7AB London
Phene; 01-9479744

Fax: 01-9470210

GREECE

Co. for Repre. & Trade of Sci. Instr.
PO Box 10041 -
GR-546 22 Thessaloniki

Phone: 278692/3

Telex: 412130 asni gr

HONG KONG
Leybold Ltd,

20th Floor

B0 Gloucester Road
Hong Kong

Phone: (852)520-2880
Fax: (852)865-6883

HUNGARY

Muesz Service

Basadi U. 72

H-1118 Budapest

Phone: 1-667755/667225
Fax: 166-7755/166-2463

INDIA-

Indo Burma Pétroleum Co. Lid.
Engineering Devision 5,

J.N. Heredia Marg Ballard Estate
Bombay 400 038

Phone: 263127/268381

Fax; 0091-22260958

ISRAEL

- N. Weissalberg & Sons Engineers

Ramat Gan 52117, Bialik Str. 127
Ramat Gan 52523

Phene: 03-75 16295/6/7/8/9

Fax; 97237520182

TTALY

Leybold S.PA.

Via P. Toselli, 11

1-20127 Milano

Phone: 2-2871521; Fax; 2-2 871426

- Central Service Facilities — International

JAPAN

Leybold Components Co, LTD.
Tsukuba Minami-Dai-Ichi

Kogyo Danchi, 21 Kasumi-No-Sato
Ami-Cho, Inashiki-Gun Ibaraki-Ken
Phone: 0081-258-892841

Fax: 00B81-208-892838

KOREA (South)
Leybold

1-42, Hannam-dong
Yongsan-ku, Seouf

140-210, Korea
Tel.: 790-1426/7: Fax: 790-1475

MEXICO

Montajes Electromecanicos
Ingeneria 8.A. de CV

Av. Montevideo 498 Col, Lindavista
7300 Mexico, D.F.

Phone: 5864395/5863851

Faxc 7548664

NETHERLANDS
Leybokd B.V.
Rosmolenjaan 1
NL-3447 GL Woerden
Phone: 3480-77411
Fax; 3480-20489

'PAKISTAN

Industrial & Scientific Equipment Co.
2nd Floor, Uzma Court
Khayaban-E-Jami Clifton

Karachi

Phene: 533061/533062

Telex 26612 intec pk

POLAND

Zaklad Cbslugi Techniczne] Zot Pan
Ul Newelska 6

PL-01447 Warschau

Phone: 364346; Telex: 813919

PORTUGAL

Sociedade Zickermann S.AR.L.
Apartado 2115

P-1103 Lisboa Codex

Phone: 369066/363069

Fax: 369129

SOUTH AFRICA

EV.J, Krisch Engineering (PTY). LTD
PO Box 50206/50:489

287 Samantha Street

Strydom Park Ext, 16

RSA Randburg 2125

Phone: 703-6831/2/3/4/5

Fax: 793-7172

SPAIN

Leybold S.A.

Calle Motores, 310-312

E-085808 L'Hospitalet de Llobregat,
Barcelona

Phone: 343-263-0515

Fax: 343-263-1470

‘Phone: 214-247-1811

SWEDEN

Leybold AB

Froegatan 8 F

$-42122 Vaestra Froelunda

Phone: 31-684200; Fax: 31-683939

SWITZERLAND

Leybold AG
Leutschenbachstrasse 55
CH-8057 Zuerich

Phone: 01-3023636

Fax: 01-3024373

SYRIA

Mimosa

18 eid Building Kassr Al Dyafa Place
Damascus

Phone: 333276

Telex: alsyr 411057 syd

TAIWAN

Schmidt Scientific Taiwan Branch
Sth Floor

Cathay Min-Sheng Commercial Bidg.
344 min-Sheng East Road

AOC-104 Taipei

Phone: 501-3468; Fax; 2-5029692

TURKEY

Tekser

Bagdad CAD, No. 300/2 Erenkoey
TR-Istanbul

Phone: 561986/7; Fax: 1-3568677

U.S.A, Central Region Service
2104 Hutton Drive, Suite 116
Carrollton, Texas 75006

Fax: 214-247-6419

U.8.A. Eastern Region Service
Mt. Ebo Corporate Center
Route 22

Brewster, NY, 10509

Phone: 914 279-4469

Fax 914-279-2889

U.S.A. Western Region Service
1884 Hartog Drive

San Jose, CA 95131

Phone: 408-436-2828

Fax: 408-436-2549

VENEZUELA

Representagiones H. Luedemann, 8t
Apartado 61.587

1050 Caracas

Phone: 2613601/2619032

Faoc 2-2614625

YUGOSLAVIA
Peternelova 21
YU-51230 Domzale
Phene: 061713060
Fax: 061/713060

LEYBOLD VACUUM PRODUCTS INC.

5700 Mellon Road

Export, PA 15632-8900

Telephone: 412 327-5700

Telefax: 412 733-5960
LTRT Telex: 19-9138
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