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Gear Pump Motor •.•....••.... 
(A coated version is used 
with the OF-1000~l 

Gea r Purr.p 

Pressure Gauge 

Oil Pressure+ 
I ni t i ill k •••••••••••••••••• 

For room-temperature oilH •. 
For warm oil .••.•..••••.•. 
When element is clogged .•. 

Oil Capacity 
Single-canister model . • ... 
Dual-r.anister model. .••... 

Flexible HJses •...... • •.... 

Dimension~ 
Single <anister model •• • •. 
Dual-:a'1ister Model •.••••• 

Weight of ~in91e-Canister 
Model without the Filter 
Element or the Oil ...•....•. 

Max imum Run ••...........•... 

TABLE I -- OF-1000 TECHNICAL DATA 

1/6 Hp, 115/208/230 Volts; 3.6/1.8 Amps, Single Phase, 50/60 Hz, 
1425/1725 RPMs, with automatically resetting thermal overloads, 
wired for 115 Volts. 

0.7 gpm at 1725 RPM 

0-100 psig (0-700 K Pal 

See Section 3.2 for a detailed explanation. 
o psig 
30 to 55 psig 
5 to 30 psig 
>50 psig 

3.75 quarts of hydrocarbon oil or 15 pounds of perfluoropolyether 
7.5 quarts of hydrocarbon oil or 30 pou nd s of pe rfluo ropo l yet her. 

4-feet long x 3/8" 10, Teflon with stainless steel braid 

14" W x 14" L x 10 1/2" H 
14" W x 23" L x 10 1/2" H 

44.5 pounds 

OF-IOOO 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. 

+These pressures are for the single canister model. The pressures for the dual-canister model are 
hi gher. 

*\h res ure ri ses as soo n as the oil displaces an y air in the OF-IOOO. 
'Th i s pressure graduall y decrea ses a ~ t~~ va cuum pump appro ~ ch ~ s 1t opCraLI "y L~ru~~rdLure , 

St-'e H:~ ir"ls ide back cover for the warranty_ 

TRIVAC is a registered trademark of Leybold . 
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SECTION 1 

INTRODUCTION 

This manual contains all of the information that you need to safely 
install, start, operate, maintain, troubleshoot, and order parts for your 
OF-lOOO oil filtering system. 

The OF-IOOO 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. With minor 
modifications, you can also use it with E and OK series rotary 
piston pumps (see Appendix A). Aluminum oxide, particulate, Fullers 
Earth and hydroph ilic filtering elements are available for use in 
the OF-1000 . See Section 3 for a detailed description of the 
OF-1000 and Section 3.3 for information on selecting the correct 
filter element fo r your application. 

There are two model s of the OF-lOOO: 1) a single-canister housing model 
and 2) a dual-canis ter model. There are three versions of each of these 
two models: 1) a standard version, 2) a version prepared for 
perfluoropolyether oil, and 3) a coated corrosive-series version prepared 
for perfluoropolyether oil. The coated version is referred to as the 
OF-IOOOC. Unless otherwise noted, all references to the OF-1000 in this 
manual apply to all three versions of the oil filtering system. 

Check the nameplate on the OF-1000 pan to determine which version you 
have. The following lists the part number for each version. 

Single-Canister Model 

Standard Versi on 
Version Prepared for Perf1uoropo1yether 
OF-IOOOC Coated Version Prepared for 

Perflu cropo 1 yether 

Dual-Canister Model 

Standard Versi on 
Version Prepared for Perf1uoropolyether 
OF-IOOOC Coated Version Prepared for 

P erfluoropo 1 yether 

Part Number 

898550 
898551 
898561 

Part Number 

898552 
898553 
898554 

The top of the cover nut is painted brown on the OF-1000C versions to make 
it easy to identify . 

"WARNING " statements are used in this manual to prevent injury to 
personnel ; "CAUTION" statements are used to prevent damage to equipment; 
"NOTES" contain hel pful information. 

1 
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Numbers in parentheses refer to item numbers of parts in the parts list 
(see Section 9-2). These numbers are also used to identify parts on the 
figures. 

WARNING: Ensure that your process gas is compatible with the OF-IOOO 
materials. If the process gas isn't compatible, it could result 
in contaminated oil l~aking out of the OF-IOOO or air leaking into 
the OF-IOOO and vacuum pump. See Sections 9-2 and 9-3 for a list 
of materials used in the OF-IOOO. Contact our factory for more 
i nformati on. 

SECTION 2 

EQUIPMENT UNPACKING 

The filtering element isn't included with the OF-IOOO. You must purchase 
the filtering element separately and install it before using the OF-IOOO 
(see Section 4). See Section 3.3 for information on selecting the correct 
filtering element for your process. 

Proceed as follows to unpack the OF-IOOO 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-lOOO. 

3. Inspect the OF-lOOO for damages. 

4. If you find any evidence of damage, proceed as follows: 

2 

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 transit 
is the responsibility 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 Service department. 

t 



SECTION 3 

DESCRIPTION AND PRINCIPLES OF OPERATION 

3.1 GENERAL DESCRIPTION 

The OF-1000 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-lOOO can be used with TRIVAC'"A" pumps. With minor 
modifications to the pump, you can also use it with E and OK 
Series Rotary Piston Pumps (see Appendix A). 

Single-canister and dual-canister OF-1000 models are available. The 
dual-canister model has two filter elements in series; it is usually 
used in processes that generate both particulates and acids. A 
particulate element is installed in the center canister and an 
activated alumina element is installed in the outer canister. The 
particulate element traps dirt particles that would otherwise clog 
the activated alumina element. See Section 3.3 for more information 
on filtering elements. 

A standard version and two degreased versions are available for both 
the single-canister and the dual-canister models. The degreased 
versions are for use with perfluoropolyether oil (see Section 3.4). 
One degreased version is uncoated. The other, the OF1000C, 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 quick-connects so that it won't peal off. 

The OF-1000 consists of a gear pump with motor, a pressure gauge, and 
an aluminum filter housing(s) mounted on a steel pan (see 
Figure 3-1). Rubber feet on the pan ensure quiet and vibration-free 
operation. 

A sight glass/flow indicator (H12) allows you to observe the flow and 
clarity of the oil. 

The OF-1000 hoses have quick-connects for easy installation and 
removal. 

3 
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aUICK-CONN':CT COUPLER (15) 
AND STEM (1"124) 

PRESS-URE GAUGE (3)\ 

4 

_lr.I ... .II. A PUMP (2) 

RUBBER FOOT (11) 

Figure 3-1 - Side View of OF-1000 

Quick-connects are also used to connect the gear pump to the filter 
housing (see Figure 3~1). These quick-connects allow you to easily 
remove the fil ter-housi ng/fil teri ng-el ement assembly from the 
OF-1000. If you keep a spare filter housing with a clean 
filtering-element on hand, the filter housing/filtering element 
assembly can be changed in a few minutes, thus minimizing down time 
for'filter changes. 

This feature also allows you to replace the filter housing/filtering 
element assembly in a clean room. The used assembly can then be 
removed from the clean room and be recharged with a new filtering 
element and oil to keep on hand for future changes. See Table 3-1 

for specifications and Figure 3-1 for a photograph of the OF-1000, 

10-1.28 
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TABLE 3-1 -- OF-1000 SPECIFICATIONS 

Gear Pump Motor •••••.••••••• 
(A coated version 
is used with the 
OF -lOOOf. ) 

Gear Pump .................. 
Pressure Gauge ............. 
Oil Capacity 

Single-Canister Model 

Dual-Canister Model 

Oil Pressure + 
Initial* .................• 
For room-temperature oi11 •• 
For warm oil ••••••••.•••• 
When element is clogged ••• 

Flexible Hoses 

Dimensions 
Single-Canister Model 
Dual-Canister Model 

Weight of Single-Canister 
Model without the Filter 

1/6 Hp, 115/208/230 Volts, 3.6/1.8 Amps, 
Single Phase, 50/60 Hz, 1425/1725 RPMs, 
with automatically resetting thermal 
overloads, (wired for 115 Volts). 

0.7 gpm @ 1725 RPM 

0-100 psig (0-700 K Pa) 

3.75 qts. of hydrocarbon oil or 
15 pounds of perf1uoropo1yether. 
7.5 qts. of hydrocarbon oil or 
30 pounds of perf1uoropo1yether. 

See Section 3.2. 
o psig 
30 to 55 psig 
5 to 30 psig 
)50 psig 

4-feet long x 3/8" 1.0. Teflon with 
stainless steel braid 

14" W x 14" L x 10-1/2" H 
14" W x 23" L x 10-1/2" H 

Element or the Oil ••••••.•.• 44.5 pounds 

Maximum Run ................ OF-1000 can operate 10 to 15 ft 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. 

+These pressures are for the single-canister models. The pressures for the 
dual-canister model are higher. 

*The pressure rises as soon as the oil displaces any air in the OF-1000. 
'This pressure gradually decreases as the vacuum pump approaches its 
operating temperature. 

5 
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3.2 OIL CIRCULATION 

6 

During operation the OF-lOOO recycles oil as follows (see 

Figure 3-1). 

1. Contaminated vacuum oil is drawn from the vacuum pump's oil 

reservoir through the OF-lOOO hose and into the gear pump. 

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

3. An oil-pressure gauge mounted on the OF-lOOO gear pump indicates 

the pressure of the oil flowing through the filter element. The 
pressures listed below are for the single-canister models; the 
corresponding pressures for the dual-canister models are higher. 

o psig The gauge will read 0 psi until the oil displaces 
any air that may be in the OF-lOOO. 

30 to 55 The pressure will rise to 30 to 55 psi while the 
psig OF-lOOO is filtering room temperature oil. This 

pressure will gradually decrease as the vacuum pump 
approaches its operating temperature. 

5 to 30 The normal operating pressure after the OF-lOOO is warm 
psig is 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 element may be partially clogged or that 
there may be a flow restri~tion downstream of the 
gauge. 

4. The gear pump forces the contaminated oil through the quick­

connects into the side of the filter housing. 

• 

• 

• 

• 

• 
• 
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5. Inside of the filter housing, the 0;1 is forced inward through the 

filtering element (see Section 3.3) then up the center of the 

housing to the top where it flows through the four holes in the 

cover nut, and finally down through the center tube (see Figure 

9-3). Forcing all of the 0;1 to the top of the filter housing 
ensures that any air trapped there ;s removed. 

6. The clean oil then flows out of the bottom of the filter housing 

up through the sight glass/flow indicator on the side of the 
housing, and out of the filter housing. 

7. For single-canister models, the oil then returns to the oil-fill 
port of the vacuum pump through the OF-lOOO hose. 

For dual-canister models, the oil flows out of the center canister 
and into the outer canister where it is filtered a second time 
before returning to the vacuum pump. 

The sight glass/flow indicator on the filter housing gives a visual 
indication of flow and allows you to monitor the color and appearance 
of the filtered oil. The actual flow depends on the oil viscosity at 
pump operating temperature and the specific gravity of the particular 

oil that you are using. When the oil is cold, the float should be at 
the top of the sight glass/flow indicator. If the float nears the 
bottom of the sight glass/flow indicator during operation it means 
that the OF-lOOO filtering element needs to be changed, that there is 
a flow restriction in the OF-lOOO, or that the vacuum pump is running 
hot. 

The standard OF-lOOO versions (for hydrocarbon oils only) have a color 

chart attached to the filter housing. Use the color chart as a guide 
for determining when the filter element needs to be changed. OF-lOOO 
versions prepared for extreme-corrosive service don't have this cha~t. 

7 



~ 
~.,~ 
LEYBOLD 

3.3 FILTERING ELEMENTS 

8 

You have a choice of Aluminum Oxide, Hydrophilic, Fullers Earth, or 

Particulate filtering elements (see Section 9-1 for ordering 
information). 

For the dual-canister models, two filter elements are used is series. 
Usually a particulate element is used in the center canister and a 
activated alumina element in the outer canister. The particulate 
element removes dirt particles from the oil thus protecting the 
alumina element from becoming clogged with particulates. 

The Aluminum Oxide filte, effectively degasses the oil and is an 
outstanding particulate filter. It also removes Lewis acids, polar 
compounds, solvents, and mineral acids such as Hel and HF. 

The Particulate filter is a pleated paper element that traps 

particulates as small as 10 microns. 

The Hydrophilic element is best for removing particulates, water, and 
mild acids. This element works by absorbing moisture and any 
substance associated with the moisture. However, moisture must be 
present for the hydrophilic element to be effective. 

The Fullers Earth element adsorbes acids. 

• 

• 

• 
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3.4 PERFLUOROPOLYETHER (PFPE) OIL 

Perfluoropolyether (PFPE) is an inert vacuum oil used when pumping 

extremely corrosive 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. See "Engineering Notes on Vacuum Pump Oils" or 
the LHK publication "Perfluorized Polyethers for Vacuum Pumps" (GA 

7.009) for more information on PFPE vacuum oils. 

The OF-IOOO is ideally suited for vacuum pumps using PFPE oil. The 
Activated Alumina filtering ~lement removes Lewis acids in addition to 

removing corrosive contaminants. The small oil capacity (see Table 
3-1) minimizes your investment in PFPE. 

When using PFPE oils, the vacuum pump and OF-IOOO must be kept 

completely free of all hydrocarbon oils, solvents, greases, and other 

hydrocarbon substances for the following reasons: 

o Hydrocarbons could react with the process gas to create a fire or 
explosion hazard, and 

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

As mentioned previously, there are two versions of both OF-IOOO models 
which are prepared for use with PFPE oil by degreasing. One version 
is uncoated and the other is coated. The coated version is referred 
to as the OF-IOOOe Corrosive Series. 

The filter housing, gear pump, fittings and the quick-connects on the 
OF-IOOOe are chemically 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. 

9 
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Hazardous 
gases 

PFPE-prepared 
OF-lOOO 

Glass 
sight glass 

SECTION 4 

INSTALLATION 

WARNINGS: 

If the vacuum pump and/or OF-lOOO has been 
used on corrosive, 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-lOOO quick-connects, and 
c) before removing the cover from the OF-lOOO 
filter housing .. 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. 

If you will be using perfluoropolyether 
(PFPE) oil, you must use an OF-lOOO and 
vacuum pump that are specially prepared for 
perfluoropolyether. See Section 3.4 and 
contact our factory for more information. 

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

You can special order longer hoses if you need to operate the OF-lOOO 
farther than 4 feet away from the vacuum pump. With the longer hoses, the 
OF-lOOO can operate as far as 10 to 15 feet horizontally away from the 
vacuum pump. 

It isn't necessary to bolt down the OF-lOOO. however, if you wish to 
secure it in place, replace the bolt in the center of each rubber foot with 
a bolt that is long enough to secure the OF-lOOO to your frame or platform. 
Don't remove the rubber feet (see Figure 3-1). 

The filtering element isn't included with the OF-lOOO. You must purchase 
the filtering element separately and instal1 it before using the OF-lOOO 
(see Section 4). See Section 3.3 for information on selecting the correct 
filtering element for your process. 

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

10 
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Proceed as follows, to install the OF-IOOO onto a TRIVAC vane pump. 
See Appendix A if you will be using the OF-IOOO with an E or OK 
Series Rotary Piston Pump. 

1. If not already done, install a new filtering element and clean oil 
as follows. On a dual-canister OF-IOOO, install a filter element 
into each of the two canisters. 

a. WARNING: Don't remove the cover from the filter housing unless 
the gear pump is turned off. 

Unscrew the top nut and carefully remove the cover from the 
filter housing (see Figure 7-2). 

b. Install the correct filtering element (see Section 3.3) into the 
filter housing ensuring that the element is seated properly 
around the bottom ring of the housing. If the filtering element 
has a handle, the handle should face up. . 

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 
housing (see Figure 9-3). 

d. Install the cover onto the filter housing as follows: 

(1 A new cover O-ring comes with each filtering element. Coat 
the O-ring with the proper oil and install the new O-ring 
(H5) onto the rim of the cover; the cover will be difficult 
to remove if the O-ring hasn't been coated with oil. 

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

Fit the cover onto the top of the filter housing and begin 
tightening the top nut. The cover tilts slightly as it 
passes the lead-in chamfer of the housing. Straighten the 
cover and then continue tightening the nut. It may be 
necessary to straighten the cover several times before it is 
seated on the gasket on top of the filtering element. 
Tighten the cover hand-tight (see Figure 9-3); don't use a 
wrench or channel lock pliers to tighten the top nut. 

A properly installed cover will be approximately 1/16 to 3/16 
inch below the top rim of the filter housing. If the cover 
is less than 1/16 inch below the rim of the housing, it means 
that the filtering element isn't installed properly. 

Ha th in ion onto 1 that with 
filtering element; then attach the label to the filter-housing 
cover . 

2. Shut down the vaclium pump. 

11 
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---~.~ Indicate. Direction of 011 Flow 

OF·1000 
(Top View) 

OF·1000 

Gear Pump 

VACUUM PUMP 
(Top View) 

Sketch of an OF-1000 Connected to a Vacuum Pump 

3. Remove the oil-fill and oil-drain plugscrews and drain the oil from 
the vacuum pump. 

4. Install the quick-connect stem/elbow/gasket assembly (20/21/22) 
into the oil drain port of the vane pump as follows (see 
Figure 4-1). 

a. Remove a quick-connect stem/elbow assembly (20/22) from one of 
the OF-1000 hoses (18) by pulling back on the spring-loaded 
quick-connect coupler (15) and pulling the stem (20) away from 
the coupler (see Figure 4-1). 

b. Place the gasket (Part No. 239-55-165) from the vacuum pump's 
oil drain/fill plugscrews onto the elbow (22) on the 
quick-connect stem (20) (see Figure 4-1). 

c. Screw the stem/elbow/gasket assembly into the oil-drain port of 
the vacuum pump. 

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

6. Repeat Step 4 except install a quick-connect stem/elbow/gasket 
assembly into the oil-fill port of the vacuum pump. 

12 
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FROM VACUUM 
PUMP 

OIL·DRAIN 
POR T 

TO VACUUM 
PUMP 

OIL·Flll 
PORT 

15 - QUICK-CONNECT COUPLER 

18 - HOSE 

-..,,0(-- +-, J.----~ 

10-2.1 

20 - QUICK-CONNECT STEM 

21 - FLAT GASKET 

22 - SWIVEL ELBOW 

Figure 4-1 - Quick-Connect Assembly on Ends of the Hoses 

7. CAUTION: Failure to connect the OF-lOOO hoses to the correct oil 
ports on the vacuum pump could result in overfilling of 
the vacuum pump with oil. 

Connect the OF-IOOO hoses as follows: 

TO OF-l000 
GEAR 

PUMP (2) 

FROM 
OF·l000 

a. Connect the hose from the bottom of the OF-IOOO gear pump to the 
quick-connect stem (20) on the vacuum pump's oil-drain port. 

b. Connect the hose from the OF-lOOO filter housing to the 
disconnect stem (20) on the vacuum pump's oil-fill port (see 
Fi gure 7-1). 

13 
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8. NOTE: The standard single-phase motor on the gear pump can run at 
115 or 208, 220/230 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: Failure to check the direction of rotation of the 
gear-pump motor after making any changes to the electrical 
connections can result in a} overfilling of the vacuum 
pump, and b) the gear pump being damaged from pumping air. 

Make the electrical connection and check the direction of motor 
rotation as follows (see Figure 7-1): 

a. Connect the OF-1000 to a power outlet that matches the voltage 
requirements of the gear-pump motor (2) (see motor nameplate). 

b. Switch ON the OF-lOaD momentarily to check the direction of 
rotation. looking from the fan end of the gear-pump motor (2), 

the motor fan should turn counterclockwise. 

c. If the fan rotates clockwise, disconnect the power and correct 
the rotation by reversing 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. 

14/15/16 
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SECTION 5 

START-UP 

WARNING: 

After installing a new filtering element, 
oil displaces air trapped in the element. 
This air bubbles through the OF-1000 sight 
glass and then into the vacuum pump before 
being expelled 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 
fi reo Before pumping pyrophoric gas, seal 
the pump's inlet, switch ON the OF-1000, and 
run the pump with nitrogen purging for 
1/2 hour to allow all of the trapped air to 
be exhausted from the oil filter and vacuum 
pump. 

If the OF-lOOO is 5 feet or more above the vacuum pump, it is sometimes 
necessary to prime the gear pump on the OF-lOOO before it will start. To 
prime the gear pump, remove the pressure gauge, fill thp. gear pump with the 
correct vacuum oil, and reinstall the pressure gauge (see Figure 3-1). 

The oil pressures change as follows during start-up. The pressures listed 
below are for the single-canister models; the corresponding pressures for 
the dual-canister models are higher. 

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

30 to 50 psig Once the ~ir is displaced, the pressure is 30 to 50 psig 
. as the OF -1000 fi lters room temperature oil; then, the 

oil pressure decreases as the oil warms and its viscosity 
decreases. 

5 to 30 psig When the pump reaches operating temperature, the normal 
oil pressure is in the 5 to 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. 

17 
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Proceed as follows to start the system: 

1. Ensure that the OF-lOOO hoses (18) are connected correctly. 

2. CAUTION: ~n't start theOF-lOOO without oil in the vacuum pump or 

in the OF-lOOO filter housing. 

Switch ON the OF-lOOO using the toggle switch on the gear pump 
motor (see Figure 7-1). 

3. Check the OF-lOOO filter housing for oil leaks. If there is any 

leakage, tighten the top nut by hand until the leak stops (see 
Figure 7-2). 

4. As the air is displaced from the OF-lOOO, the oil level in the 

vacuum pump decreases. 

Once the pressure on the OF-lOOO gauge reaches 30 to 50 psig refill 

the vacuum pump as follows: 

a. 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 pump's oil-fill port until the 
oil level reaches the middle of the vacuum pump's oil-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 4c to add some additional oil. 

18 
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SECTION 6 

OPERATION 

WARNHIGS: 

Death or serious injury can result from the 
improper use or application of this oil 
filtering system. If the oil will be exposed 
to toxic, explosive, pyrophoric, highly 
corrosive, or other hazardous process gases 
including greater than atmospheric 
concentrations of oxygen, contact leybold for 
specific recommendations. 

Process gas is often entrained in the vacuum 
oil. If the process gas is hazardous, you 
must take special safety precautions when 
handling the oil (see Section 7). If an oil 
leak develops, repair it immediately to 
prevent the contaminated oil from leaking 
from the vacuum pump or oil filtering system. 

Ensure that your process gas is compatible 
with the OF-IOOO materials. If the process 
gas isn't compatible, it could result in 
contaminated oil lea~ing out of the OF-IOOO 
or air leaking into the OF-IOOO and vacuum 
pump. See Sections 9-2 and 9-3 for a list of 
materials used in the OF-IOOO. Contact our 
factory for more information. 

Removing the cover from the filter housing 
while the OF-IOOO is running could result in 
contaminated oil squirting out of the filter 
housing. 

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

CAUTION: Don't allow the OF-IOOO to sit for more than three days with 
contaminated oil in it or the gear pump may begin to corrode. 

See Section 5 for the start-up procedure and Section 7 for the necessary .t routine maintenance. 

19 
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6.1 MONITORING THE OIL PRESSURE AND COLOR 

Check the pressure reading on the OF-1000 oil-pressure gauge and check 
the appearance of the oil through the OF-10aO sight glass/flow 
indicator every day (see Figure 9-1). 

If the oil pressure of the single-canister models is in the 50 to 
55 psi range while the pump is at operating temperature, it usually 
means that the filtering element is clogged and should be changed (see 
Section 7). The corresponding pressure for the dual-canister models is 
hi gher. 

If the oil 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 7). Use the color chart on the 
filter housing as a guide in determining whether or not to change the 
filtering element. OF-lO~O versions that are prepared for extreme 
corrosive service don't have this color chart. When using the 
Activated Alumina or Fullers Earth filtering element, it is normal for 
the oil to become lighter in color over time. 

An incorrectly adjusted bypass valve can also cause the oil pressure to 
stay low even though the oil is contaminated. See Symptom 6c of the 
troubleshooting chart for instructions on adjusting the bypass valve. 

6.2 GAS BUBBLES IN THE OIL DURING OPERATION 

20 

During normal operation, gas bubbles may appear in the OF-lOOO sight 
glass. An occasional 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 nAn 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-1000 for a few minutes and check if foam is 
visible above the oil level in the vacuum pump's sight glass. If foam 
is visible, then entrainment is the source of the bubbles. 

Continuous bubbler in the OF-lOOO sight glass indicates an air leak in 
the OF-lOOO hose connected to the vacuum pump's oil-drain port or in 
the suction side connections of the OF-1000 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 imme~iately disconnect the OF-1000 from the 
process and eliminate the air leak! 
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6.3 USING ONE OF-lOOO TO SERVICE SEVERAL VACUUM PUMPS 

WARNING: 

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. 

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

1. Attach a quick-connect stem/elbow/gasket assembly (20/21/22) to the 
oil-fill and oil-drain ports of each extra vacuum pump (see Figure 
4-1 and Section 4. Steps 2 through 7). See Table 6-1 for part 
numbers. 

2. Attach the OF-lOOO hoses (18) to the stem/elbow/gasket assemblies on 
one of the vacuum pumps (see Section 4. Step 9). 

3. Start the OF-lOOO (see Section 5) and allow it to operate 
until the oil in the first pump ;s free of contamination. 

4. CAUTION: Failure to turn off the OF-lOOO before disconnecting it 
from the vacuum pump could result in damage to the OF-lOOO 
gear pump. 

Switch off the OF-lOOO and disconnect the OF-lOOO hoses (18) from 
the first vacuum pump; because the vacuum pump has thll!' quicl< 
connect assemblies. it isn't necessary to turn off the vacuum pump 
when connecting or disconnecting the OF-lOOO. 

5. Snap the OF-lOOO hoses onto the stem/elbow/gasket assemblies of 
another vacuum pump that has contaminated oil. 

6. Switch ON the OF-lOOO 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. 

21 
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TABLE 6-1 

PART NUMBERS FOR THE QUICK-CONNECT STEM, ELBOW, AND ADAPTERS 

Item Pump Hodel ~ty. Needed for Each Description Material Part Number 
No. Add it i ona 1 Pump 

20 All Models 2 3lB-l nch FNPT quic k- Steel 72 1-52 -001 
connect stem Sta inl ess Stl 715- 54 - 024 

22 TRIVAC 2 3/B-i nch NPT 0 M16 Sta inl ess 725 -54-304 
)( 1. 5 mm swi vel el bow St ee l 
ada pter 

N/A E & OK 2 3/8-lnch NPT close Stainless 725-57 - 001 
(see Appendh A) nipple Steel 

22 
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SECTION 7 

ROUTINE MAINTENANCE 

WARNINGS: 

If the vacuum pump and/or OF-IOOO has been 
used on corrosive, 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-IOOO quick-connects, and 
c) before removing the cover from the OF-IOOO 
filter housing. 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 cover from the filter housing 
while the OF-IOOO is running could result in 
contaminated oil squirting out of the filter 
housing. 

Use care when working near the sight glass. 
If you break this glass, oil will squirt out. 
If the vacuum pump is exposed to hazardous 
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 18 in Section 9-2). 
The static generated by the oil flow may arc 
and cause oil leaks in the standard hoses or 
fittings. The conductive core prevents this 
arcing. 

Before sending an oil filtering system or 
pump to our factory or to one of our service 
centers not; of any toxi other 
harmful products that may be in the pump, its 
oil, or its filters. 

23 
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7.1 CHECKING THE OIL FOR CONTAMINATION 

Check the pressure reading on the pressure gauge (see Figure 7-1) and 
the appearance of the oil through the sight glass/flow indicator (H12) 
(see Figure 9-1) every day. 

The pressure range of the gauge is 0 to 100 psi. This is NOT the 
fully usable range of the filtering element. When the gauge reads 50 
to 55 psi while the pump is at operating temperature, it usually means 
that the filtering element is clogged and should be changed (see 
Section 7.2). For the dual-canister models, the corresponding pressure 
is higher. 

If your process doesn't generate large 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 could be low even through the 
neutralizing capacity of the filteringe'ement is exceeded. To 
determine when to change the OF-lOOO filtering element in these cases, 
observe the appearance of the oil through the OF-1000 sight glass/flow 
indicator (H12) 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-lOOO filtering element needs to be changed if the oil in the 
OF-lOOO sight glass/flow indicator has an unusual color or odor, is 
dark, contains particles, or appears dirty or turbid. Use the color 
chart on the filter housing as a general guide for determining if the 
filtering element needs to be changed (see Section 7.2). OF-lOOO 
versions that are prepared for extreme-corrosive service don't have 
the color chart. 

Use either the neutralization number test (ASTM Method D 664 or D 974) 
or the INLAND 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 acidity, turn off the gear pump, 
disconnect the hose (18) from the filter housing and catch the few 
drops of oil that drip out of the quick-connect coupler (15) (see 
Figure 7-1). If the neutralization number of hydrocarbon 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 6c of 
the troubleshooting chart for instructions on adjusting the bypass 
valve. 

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

24 



• 
• 

• 

• 

~ 
~~~ r-------------------------------------------------------------- LEYBOLD 

Figure 7-1 - Top View of the OF-1000 
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7.2 CHANGING THE FILTERING ELEMENT 
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WARNINGS: 

See the warnings at the beginning of Section 
7 before proceeding. 

After installing a new filtering element, 
oil displaces air trapped in the element. 
This air bubbles through the OF-lOOO sight 
glass and then into the vacuum pump before 
being expelled 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 
pyrophor1c gas and cause an explosion or 
fire. Before pumping pyrophoric gas, seal 
the pump's inlet, switch ON the OF-IOOO, and 
run the pump with nitrogen purging for 
1/2 hour to allow all of the trapped air to 
be exhausted from the oil filter and vacuum 
pump. 

See Section 7.1 to determine if the filtering element needs to be 
changed. 

The dual-canister models have two filtering elements to change. 

It takes only a few minutes to change the filtering element if you 
keep a spa re 1 ter hous 1 ng conta in i n9 a new fil tpri n9 e 1 em.ent (see 

Section 3.3) and clean vacuum oil on hand. 

Proceed as follows to change the filtering element: 

1. Switch off the OF-1000's gear pump motor (see Figure 7-1). 

2. Allow the pressure on the OF-lO~O gauge to reach 0 psi (see 
Figure 7-1). 



• 

~ 
~~ IIII'~ r----------------------------------------------------------------- LEY BOLD 

3. Remove the hose from the fi lter housing by pulling back on 

the quick-connect coupler 115) (see Figure 7-1); a few drops 
of oi 1 wi 11 dri p from t he qui ck-connects when they are 
removed. 

4. Remove the filter housing from the pan as follows: 

a. Loosen the thumbscrew that secures the filter housing to 
the pan (see Figure 7-1). 

b. Pull back on the spring-loaded collar of the gear pump's 
Quick-connect coupler (15) while sliding the filter 
housing away from the gear pump (see Figure 7-1). 

5. If you don't have a spare filter housing, skip Step 5 and 
proceed to Steps ~ to change the filtering element. 

If you have a spare filter housing containing a new filtering 
element and oil, proceed as follows to install the spare 
housing onto the pan: 

a. Start but don't tigh ten the thumbscrew into its threaded 
hole in the pan (see Figure 7-1). 

b. Position the filter housing onto the pan so that the 
housing's quick-connect stem (H24) aligns with the gear 
pump's Quick-connect coupler (15) and so that the feet 
align with the holddown clip and thumbscrew (see Figures 
7-1 and 7-2). 

27 
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Section 7.2, Step 5 continued 
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c. Pull back the spring-loaded collar on the gear pump's 
coupler while sliding the filter housing in place on the 
pan. Once the filter housing is in place, release the 
spring-loaded collar to connect the coupler to the stem. 
The front foot of the housing should be under the 
holddown bracket and the thumbscrew should be in the slot 

in the back foot. 

d. Tighten the thumbscrew that secures the filter housing to 
the pan (see Figure 7-1). 

e. Reconnect the hose to the filter housing's quick-connect 
stem (H24) (see Figures 7-1 and 7-2). 

f. Mark the installation date on the label that came with 
the filtering element and attach the label to the 
filter-housing cover. 

g. Do the steps in Section 5 to start the OF-1000 and adjust 
the oil level. 

h. CheCk the filter housing for oil 1 If there is any 

leakage, tighten the top nut until the leak stops (see 
Figure 7~2). 
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TOP NUT (Hit) ------.." 

~COVER(H2) 

QUICK-CONNECT stEM (Ha4) 
THAT CONNECTSTO HOSE 

UNSLOTTED FRONT· __ ~_ 

FOOT (17) 

SLOTTED' BACK 
FOOT (H16) 

SOCKET HEAD CAP SCREW (H14) 

Figure 7-2 - Filter Housing Assembly 

6. CAUTION: Don't allow the filter housing to sit for more than 
three days with contaminated oil or it may begin to 
corrode. 

Proceed as follows to install a new filtering element into the 

used filter housing which you removed in Step 4 (see 
Fi gure 7-2). 

a. If your OF-lOOO is in a "clean room", take the used filter 
housing out of the clean room to change the filtering 
el ement. 

b. Un sc rew the top nut (H4) and carefull y r emove t he cover 
(H2) from the filter housing. 

29 
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Section 7.2, Step 6 continued 

30 

c. Lift the filtering element from the filter housing; oil 

will drain from the element as it is being removed. 

d. Tilt the filter housing to pour the remaining oil into a 

suitable container. 

e. If necessary, rinse or clean the filter housing with a 

suitable solvent before installing a new filtering element. 

f. Insert a new filtering element (see Section 3.3) into the 
filter housing. If the element has a wire handle, the 
handle should face up. 

g. 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 filter housing (see Figure 9-3). 

h. Replace the used cover O-ring with the new O-ring (H5) that 
came with the filtering element. Be sure to coat the new 
O-ring with the proper oil before installing it; the cover 
will be difficult to remove if the O-ring hasn1t been 
coated with ofl. 
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Section 7.2, Step 6 continued 

i. IMPORTANT: Failure to seat the cover onto the filtering 

element could result in oil bypassing the 

element. An improperly installed cover could 
also result in an oil leak. 

Fit the cover onto the top of the filter housing and begin 
tightening the top nut. The cover tilt~ slightly as it 
passes the lead-in chamfer of ·the housing. Straighten the 
cover and then continue tightening the nut. It may be 
necessary to straighten the cover several times before it 
is seated on the gasket on top of the filtering element. 
Tighten the cover hand-tight (see Figure 9-3); don't use a . 
wrench or channel lock pliers to tighten the top nut. 

A properly installed cover will be approximately 1/16 to 
3/16 inch below the top rim of the filter housing. If the 
cover is less than 1/16 inch below the rim of the housing, 
it means that the filtering element isn't installed 
properly. 

j. Mark the installation date onto the label that came with 
the filtering element and attach the label to the 
filter-housing cover. 

k. Refer to Steps Sa through 5f when reinstalling the filter 
housing onto the OF-1000. Refer to Section 5 to restart 
the system and adjust the oil level. 
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7.3 CHANGING THE OIL 
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WARNING: 

See the warning at the beginning of Section 7 

before proceeding. 

NOTE: Perf1uoropo1yether oil (PFPE) is used in OF-lOOOs that are 

prepared for extreme-corrosive service. Because of its 

inertness and thermal stability, PFPE doesn't normally need to 

be changed. If contaminants accumulate in the PFPE, run the 
pump with the inlet closed, the gas ballast valve open, a clean 
oil filtering element, and inert gas purging on the oil casing. 
If the PFPE isn't contaminated with hazardous media, you can 
also try draining the PFPE, allowing it to sit for at least 24 
hours while the heavy contaminants settle out, and then 

decanting the light contaminants. However, some contaminants 

won't separate and must be removed by a reclamation vendor. 

Contact Leybo1d for recommended reclamation vendors. 

NOTE: For E & DK pump models only, drain the oil from the pump using 
the procedure outlined in the E & OK manual. Use the steps in 

this section to drain the oil from the OF-lOOO. 

If the oil has broken down or is very dirty, change it as follows: 

1. Shut down power to the vacuum pump and to the OF-IOOO. 

2. Remove the quick-connect hose assembly totally from the 
oil-fill port of the vacuum pump (see Figure 4-1). 
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3. Hold the OF-IOOO hose (18) over an empty container; the 
container must be large ~nough to hold the oil from the 
OF-1000 as well as the oil from the vacuum pump. 

4. CAUTION: Prolonged dry running will cause the gear pump to 
seize. 

Restart the OF-lOOO and allow it to run until the flow of oil 
begins to slow; the OF-lOOO pulls the oil from the vacuum 
pump and empties itself. 

5. Discard the used oil in accordance with safety and 
environmental regulations. 

6. Change the filter element using the steps in Section 7.2. 

7. ~echarge the vacuum pump with the correct vacuum oil. 

8. Reconnect the hose (18) to the vacuum pump and do the steps in 
Section 5to restart the system and adjust the ofl level. 

7.4 CHECKING THE OIL LEVEL 

WARNING: 

See the warning at the beginning of Section 7 
before proceeding. . 

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

~rocep.d as follows to add oil: 

1. Removp. the oil-fill plug from th~ top of the vacuum pump. 

2. Pour the correct vacuum oil into the vacuum pump's oil-fill 
port until the oil level is in the middle of the pump's oil 
sight glass while the vacuum pump and the OF-lOOO are running. 

3. ~e in sta 11 th e oil-fill plug into i ts port in the top of the 
vacuum pump. 
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SECTION 8 

TROUBLESHOOTING 

WARNINGS: 

If the vacuum pump and/or OF-lOOO has been 
used on corrosive, toxic, hazardous, or 
volatile gases, take proper safety 
precautions to protect personnel a) before 
removing the p1ugscrews or inlet and exhaust 
lines from the vacuum pump, b) before 
removing the OF-1000 quick-connects, and 
c) before removing the cover from the OF-lOOO 
filter housing. Pro'per 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 
oil. If the process gas is hazardous, you 
must take special safety precautions when 
handling the oil (see Section 7). If an oil 
leak develops, repair it immediately to 
prevent the contaminated oil from leaking 
from the vacuum pump or oil filtering system. 

Use care when working near the sight glass. 
If you break this glass, oil will squirt out. 
If the vacuum pump is exposed to hazardous 
gas, the oil ~ou1d 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 18 in Section 9-2). 
The current generated by the oil flow may arc 
and cause oil leaks in the standard hoses or 
fittings. The conductive core prevents this 
arcing. 

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 8-1 contains instructions for troubleshooting the OF-lOOO if a 

malfunction occurs. To use the table, first observe the symptom, then 

locate the trouble area, and perform the recommended corrective action. 
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The repair steps column refers to Sections or Steps in this manual that are 
helpful in making the repair. 

CONTENTS OF TROUBLESHOOTING CHART 

Symptom 

1. Pump oil is leaking from the OF-IOOO 

2. Abnormal running noise. 

3. The OF-lOOO starts but the pressure gauge reads 0 

Page 
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even though the oi 1 i s col d . . . . . . . 37 

4. The oil pressure on the gauge doesn't drop after 
the oil is warm .......•.....••. 38 

5. The quick-connects won't snap together. . . 39 

6. Oil in the OF-lOOO sight glass/flow indicator 
is dirty or dark even though the gauge reading is 
less than 50 psi. . . . • • . . . . 39 

7. Oil level in the vacuum pump drops after startup 39 

8. OF-lOOO won't start 40 

9. Oil isn't circulating suffi~iently through the 
OF-lOOO .....•...•••..... 40 

10. The ultimate pressure of the vacuum pump is 
deteriorating . . . . . . . • . . . . . . . 40 

11. Gas bubbles are visible in the oil through the 
OF-IOOO sight glass. . . . • . . . . . . • . . 40 
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TABLE 8-1 - TROUBLESHOOTING CHART 

S)'IIIp tOllS Trouble Area Probable Cause Recomme nded Corrective Action Repair Steps+ 

1. Pump f1 u i dis a. Filter' housing (l 6) Cover is no t sea ted Seat cover on filtering element. Sec . 4. Step 1d . 
leaking from the properly on the 
Of -IOOO* . filtering el ement. 

Cover is no t ti ghtened Evenly tigh ten the top nut. Sec. 4. Step 1d. 
enough. 
Cover O-ring is Replace cove r O-ring (H5). 
damaged. 
Fll ter1ng e lement Install flltenng element properly. Sec. 4, Step lb . 
is not sea ted 
properly. 

b. Gear pump (2). Seals are worn. Install new mechanical seal in gear Appendix B 
pump (2). 

c. Fittings Fittings are not Tighten fittings. If tightening does 
sea led properly. not solve the problem. replace the 

fitting that is leaking. 
d . Hoses (18) Puncture or other Install new hoses. Sec. 4 

damage. 

2 . Abnormal running a. Gear pump (2)**. Dirt buildup in the Disassemble and clean the gear Appendix B & 
noise . gea r pump (2). pump (2). Use new gasket set and Table 9-1 

mechanical seal. 

b. Filter Housing (16) Vibration Tighten thumbscrews (17) securing the 
housing (16) to the pan (1); tighten 
nuts securing motor in place; tighten 
screws securing the handles. 

c. Motor Motor bearing mal- Repair or replace motor. 
functioning. 

- -- - -- - - - --

* It is normal for a few drops of pump fluid to drip out of the Quick-connects just after they are disconnected. 

** I t is normal if a small amount of air trapped in the OF-IOOO makes some noise. 

+ Thi s collJlln contains Sections and/or Steps in this manual that are helpful in making the repair . 

. ' 
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TABLE 8-1 - TROUBLESHOOTING CH ART continued 

Symptoms Trouble Area Probable Cause Recommended Corrective Action Repair Steps+ 

3. The OF-IOOO starts a. OF-lOOO Air is trapped in the Allow the OF-IOOO to run for 15 to 30 Sec . 5, Step 4 
but the pressure OF-lOOO. mi nutes so that the oil has 
gauge reads 0 even time to displace the air . 
though the 
oil is col d*. 

OF-lOOO doesn't Add vacuum oil to the vacuum pump Sec. 5, Step 4 
contain oil. until the oil level in the va cuum 

pump is stabilized. 

b. Filtering Element No filtering element Install filtering element . Sec. 4. Step 1 
in the filter housing. 
Filtering element Correctly install f ilter1ng element. Sec. ll, Step 1 
isn't installed 
correctly. 

c. OF-IOOO Motor OF-lOOO motor is Looking toward the fan end of the Sec. 4, Step 8 
running backwards. OF-IOOO motor, the fan should rotate 

counterclockwise. If it is rotating 
clockwise, disconnect t he power and 
reverse two of the input leads in the 
motor iunction box. 

d . Hose Co nn ecti ons The OF-IOOO connect- Ensure that the OF-IOOO FILL hose 1s Sec . 4. Step 7 
ing hoses are connected to the vacUum pump's oi1-
switched. fill port and tha t the OF -1 000 DRAIN 

hose is connected t o the vacuum pump's 
oil-drain port. 

e . Locatio n of the OF- I OOD is greater Lower OF-IOOO or ra Ise vacu um pump . 
OF- IOOO. than 5 feet above Prime gear pump (2 ) . Sec . 5 

vacuum pump . 
Sec . 5. Step -1 ! f. Va cuum Pump Vacuum pump doesn't Ad d vacuum oi l to t he vacuum pump . 

con tai n oil . 
-

* It is normal for the pressure gauge (3) to read 5 to 30 psi when the oil is warm. The pressure should read higher than 
30 psi when the oil i s cold. 

+ This column contains Sections and/or Steps in this manual that are helpful in making the repair. 

I 
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Symptoms 

4. The ofl pressure 
on the pressure 
gauge (3) doesn't 
drop after the 
oil is warm*. 

TABLE 8-1 - TROUBLESHOOTING CHART continued 

Trouble Area 

a. Fl1 teri ng 
Element 

b. Hoses, fitti ngs, 
quick-connec ts 

If pressure is 
60 psi* or greater 
- gear pump {2l. 

Probable Cause 

E1 ement is 
c1<!illl'!d. 
81 ocka ge 1 "-OF -1000 
downstream from the 
~e (3). 
ICustomer replaced 
stdndard Qufck­
connects (15/20). 

Gear pump bypass fs 
set too high. 

Toggle 

Recommended Corrective Actfon IRepafr Steps+ 

Install new element. ISec. 7.2 

Locate and clear blockage. 

Use only t~standar<fGu;ck-connect I I terns 15 & 20 
fittings; other fittings may reduce the in Section 9-2 
flow and fncrease the pres'sure. 

Ensure tha t the OF-IOOO hose 1s connect­
ed to the vacuum pump's oil-drain port. 
Then, remove t he filter housing from 
the pan and switch ON the gear pump. 
Remove the cap nut from the bottom of 
the gear pump (2) and adjust the 
setscrew untfl the OF-IOOO pressure 
reads approximately 55 psi. The 
setscrew should extend out about 
5/8 inch from the gear pump. 

Oil· Pressure 

Swlleh ~ G .... 

Connect this hose \ [~ _ o. -llJr'U 
to the vacuum pump's 
oil·drain port fit' f:m~I' I I Filter "' ~ ~ . . J Ho.,ln, 

, _1"'i_ _ -:ll. 
n-T~~~ ~ 

Bypass·Valve 

Cap Nut 
Gear Pump 

- Pan 

* The pressure gauge (3) should read greater than 30 psi when the oil is at room temperature and most of the air is 
displaced from the OF-1000. 

+ Th i s column contains Sections and lor Steps in this manual that are helpful in making the repair. 
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TABLE 8-1 - TROUBLESHOOTING CHART continued 

Symptoms Trouble Area Probable Cause Recommended Corrective Action Repair Steps+ 

5. QUi ck -connects Filter housing (16) Quick-connect stem Loosen thumbscrews (17) that secure the 
won't snap (?O) and coupler (t5) filter hou sing (16) to the pan (l) and 
t ogether. aren't perpendicular adjust the position of the housing (16) 

to each other. until the quick-connects are perpen-
dicular. 

6. Oi 1 in a. Filter element Acid neutralizing Install new elpment. Sec. 7.2 
the OF-IODO capacity of element 
sight glass (H12 ) is spent but 
is di rty or element isn't clogged. 
da rk even Wrong filtering element Cnntact ma,n ottlce tor recOIrmendations Sec. 3.3 
though the is being used. for correct fi 1 teri ng el ement . 
gauge reading b. Cover Cover isn't seated Ensure filtering elp.ment is insta ll ed Sec. 4. 
is less than properly on filtering properly Step ld 
SO psi. element. 

c. Gear pump bypass The bypa 5S va 1 ve is F:nsllre that the OF-lOna hose is connect- See the sketch 
valve set too low. ed to the vacuum pump's oil-drain port. on the previ ous 

Then, remove the filter housing from page. 
the pan and switch ON the gear pump. 
RE'move the cap nut from the bottom of 
the gear pump (2) and adjust thp. 
setscrew until the OF-Iono pressure 
reads approxi mately 55 pSi . The 
setscrew shoulrl e~tenrl out about 
5/8 inch from the Qear oumo. 

d. Sight glass (H12l Sight glass is dirty . Cl ean sight glass. 

7. Oi l level in a. OF-lODO Entrapped air wa s Add the correct 011 to the vacuum pump Sec. 5, 
t he vacuum pump displaced by until the level stabilizes in the middl e Step 4. 
drQps after oil caus i ng of the vacuum pump oil level glass. 
s tartup. oil level to 

decrease. 

b. 011 Leak See SYmptom 1. , See Symptom 1. 
- --

~ ~------------------------------------------------------------------------~~ ~ 

+ Th is column contains Sections and/or Steps in this manual that are helpful in making the repair . 
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TABLE 8-1 - TROUBLESHOOTING CHART continued 

Symptoms Troub 1 e Area Probable Cause Recommended Corrective Action 

8. OF-lOOO won't a. Gear pump motor(2). Motor isn't plugged Plug in or switch ON gear pump motor. 
sta rt. in or switched ON. 

voltage Of power cnange w1r1ng Of motor (see 1nstructfons 
supply is different inside of motor junction box) or 
from rated voltage replace gear pump (2) with one that is 
of motor. rated for correct voltage. 
Motor bearing mal- Replace motor bearing. Use 12 to 15 
functioning. ft-lb. torque for the 4 bolts 

holding the gear pump to the motor. 
Motor windings are Contact your electrician to repair 
malfunctioning. the motor. 

b. Oil Oil is too cold or Heat oil. 
or too viscous. Or install the cover (H2) just far 

enough for the O-ring (H5) to seal; 
then, start the OF-lOOD. After the warm 
oil from the vacuum pump enters the 
OF-1000, tighten down the Cover. 

c. Gear pump (2) See Symptom 2a. See Symptom 2a • . 

9. Vac uum oil isn't See Symptoms 2a, 3c, See Symptoms 2a, 3c, See Symptoms 2a, 3c, 4a, 4b, and 8a. 
ci rculating 4a, 4b, and 8a. 4a, 4b, and 8a. 
suff; ci ently 
t hrough the OF-1000. 

10. Th e ultimate a. OF-lOOO filteri ng 011 f s con tam- Change filtering element in OF-IODD. 
pre ssure of the el ement and oil inated. If oil is very dirty, change oil. 
vac uum pump is 
deteri orat i ng. 

b. Vacuum pump. See manual that came See manual that came with pump. 
with pump. 

11. Ga s bubbles are a. Vacuum pump Exhaust or process No corrective action is needed. 
visible in the gas is entrained in Gas entrainment is normal 
oi l through the oil. especially in a TRIVAC "A" 
OF -lOOO sight dual-stage pump. 
gl ass. 

b. Hose or fitting on Air leak Repair leak if air has a haza rdous 
suction side of undesirable reaction with the 
OF-lOOO gear pump. process gas. 

+ This column contains Sections and/or Steps in this manual that are helpful in making the repair. 
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Repair Steps+ 

Sec. 4, 
Step 8 

Sec. 7.1, 
7.2. and 
7.3 

---
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SECTION 9 

PARTS LIST 

~ 
.... ~ IIII'~ 
LEYBOLD 

NOTE: See Section 1 for the part numbers for ordering the complete OF-lOnO 

oil filtering system. 

Section 9-1 contains information for ordering spare gaskets, filtering 
elements, and filter housings. Section 9-2 is a complete lists of parts 
for the OF-IOOO. Section 9-3 contains the part numbers for all the parts 
that make up the filter housing assembly. 

Use Figures 9-1 and 9-2 to help identify the part you need . The numbers 

cal l ed out on the f igures correspond to the item numbers listed for each 
part in the first column of the parts list. For example, the first column 

on Page 45 lists "1 " for the pan. On Figure 9-2, the number "I" is 

pointing to a drawi ng of the pan. 

Unless noted otherwise, the part numbers marked "OF-1000~" apply to 
corrosive single and dual-canister models, and the part numbers marked 
"OF-lOOO" apply to standard single and dual-canister models. All other 
part numbers apply to all models. 

CONTENTS 

Title Page 

Section 9-1 Parts List for Spare Gaskets, Filtering 
Elements, and Filter Housings ...... 43 

Section 9-2 Complete List of Parts for the OF-lOOO 
System . . . . . . . .. 45 

Section 9-3 Complete List of Parts for the Filter 
Housing Assembly ..... 47 

41 
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NOTE: The numbers on this figure correspond to the item no. listed for each part on page 45. 
See figure 3·1 for a side view photograph of the OF·1000. 

Figure 9-1 Side View of the OF-1OOO 
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SECTION 9-1 

PARTS LIST FOR SPARE GASKETS, FILTERING ELEMENTS, AND FILTER HOUSINGS t 

(teal No . Qu~ nt1 ty Part Halle Pa rt Number Dimensions Mol ted a I 
on Figs. (1 nt hes ) 

H5 1 Cover O-ring 725-81 -004 6. 4R 10 x 0.139 x Thk . Buna-N 

H/A L Set Gasket Se t for Gear Pump 720-19-0 18 Vi ton 
f-- - - - - - - -- -- --- - - -- -- - - f-- - -

NIl. 1 Set Gaske l Se t for Oo ub le-
Head Gear' Pump 720-19-019 Vi ton 

~ - - - - - -- - - - I- -- - - - - - - f- - -- -
HIA 1 Mechan ical Sea l for Gear 720-19-020 Vfton 

Pump 

FILTERING ElEMENTS 
A. l uminum Oxide 898504 ~tlvated A~ 1--------~ 898505 - -- -- -- --

~ull ers Earth _ ------- Full~Ear th 

~Yd~j lic -= -= _ r-898"r06-= -------Part cuI ate 89~ Fibergl"iSs --

21 2 fl at Gasket for Adapters 239-55-165 22mm )t. 1.5 nvn Vi ton 
(22) 

16 Standard Of-l 000 Spare 898555 8-1/ 161(9-13/16 Aluminum 
Fi lter Housing assembly· . See Figure 7-2. 

f-- - -- - -- -- -- -- r- -- - f-- -- -- -- f-- -- --
16 OF-lOOO Spare Filter 898556 A I umi nurn 

Housi ng- prepared for 

~6- -- - pe~or~lyether . ___ - 898566-- -- -- -- -1-7. -- -Coa ted OF -lOOOC Alumin um 
Spare Filter Housing* Cad ted \I i t il 
prepared for f I uoroca rbon 
perfluoropolyether . 

J2 Spa re Cen ter Ca n i Her* fo r 

f--JZ - -- -- Standard Dual-Canister ModeL-
Spare Center CaiiTSter* for 

898557 _ -- -- -- -...-Aluminum --
Dua.l-Cani s'ter Hodel pre pared 898558 AllJminum 

f--J2 - -- - fo~f1uoropo~th~ _ 
f- 898559 - t-- -- -- -- --Coa ted OF -I OOOC TlumiOuiil 

Spare Ce nter Canis ter- for coa ted \I i th 
Dual-Canister Model prepared f1 uorOCd rbon 
for perfluoropolyether . 

'---

*Does not include the filtering element or pump fluid. 
tSee Section 1 for the part numbers for ordering the complete OF-lOOO oil filtering system. 

~~ ::;.-

Rema rk s 

Includes relief valve 
seal . two O-rings. a 
housin9 gasket, and an 
O-ring 
--- - --
The meChanlca I sea I I S 

not Included in the 
gasket set . 

See Sec tion 3.3 
-- -- -- ---
~e Sec ti on 3.3 ___ 
See Sec t f on 3. J 
See-5ec tiii'i1 J .-) - -

This gaSket seals the 
vane pump oi l-fill and 
oi1-dra i n ports 

(n,ludes two qui c. ~-
connect s teMS (20) 
a nd the I;over and cover 
a- r i ng (liS) . 

I 

These housings are dlso 
used a5 the outer 
Cd n i s ter for the dUd 1-
can i 5 tcr mode I . 

See the filter hOUSings 
(15) lis tell above for 
the spare ou ter 
can ister fo r the 
dua l -ca ni ster models . 

r~ ~~ ~ 
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FROM OIL·DRAIN PORT 
OF VACUUM PUMP 
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1& D 6. 

NOTE: SEE FIGURE 7-1 FOR A TOP VIEW PHOTOGRAPH OF THE OF·1OOO. 

Figure 9-2 - Top View of the OF-IOOO 
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SECTION 9-2 

COMPLETE LIST OF PARTS FOR THE OF-IOOO SYSTEM 

Item '10. QUlntlty Port Name Part Humber DlmensloM Mlterlal Rl'lIIar~s 
on Figs. ( I nenes) 

f---.J. - l- I -- Pan !f rH~-19-013 14 x 14 i( I _~'71._- -~ slngle-canl$~d!:.lL.. 
I 1 P4i1Tor dual-can!s~ II)Ode 0-19-134 14i2) J( 1-- teel 
2 r-------+ -rn -IOOI!. G"ar pu!!!E.2!. motor H~~-9Z-002 -- -- -- ~~ seals 

P-;;ep.;;:eTTo,. Extre-III!!- --I F-lOOO Gear pump w moi~ 22~6 ton setls 

1------1 - for l!U...l!fth l!!S a ilL-
720-19-029 r- -- -- ~ns~ 

~roslve~rv~ __ ._ 
Coated OF-IOOOe Gear pump Prepared for E. treme-
with mO~lr (for use with Corrosf~e Service 
prp£ oil 

2" 1-- 1_ OF-lOOO Ge~ -- 722-93~~.gr 
r-ooeSii'tTnclUde 1110 tor 

~ton seals _ ~sn t Include motor . 
1 Ol'~ Gear PUJllp m::'93-0 Vito" seals ri!par'FdTor [XUell!e- -_ . 

~1-
(f0L!!!! wi t!Llli.E olll......-

72"2793- 605 Ooesii't f,,,lude RIoter Vlt"iiiiSeals -
~orros I ~e Se~ __ _ 

Coated OF-l000C G~ar p~~ Prepared for Extreml!-
(F or \lSI! with PFPE f1 I d Corros'~e Ser~lce 

28 1 Motor without gear pump 12Z- 6D-017 SO/60 Hz, The ;ame motor Is U5.~ 
(J /6 Hp, 1725 rP'1. lEFt. 115 /20Bn30V. with tlle uneO! ted tnd 
SI ngle pha.se.) J .6/1.8 lillI'S the ,oated gear pump. 

An explDslo~-proof 

~8 -I- -------'"722-60-021 r-sG760 Hz. 230/46.w;-- unpainted -
motor Is also avallab1e . 

I-- Motor ~ithout ge~r pUI1lP 
(1 / 6 Hp. 1725 rpm, lEFe. 0.74/0.37 UlpS. 
Three Dhase) 

3 1 Pressure gauge 722-14-000 1-1/z 01 4l11l!ter. Center bac~ mount. 
0-100 051 

4 f-t-- ~OOO outside Hn Bush n9 725-58-2~~ ri~:' NPT to mp~ - Steel~ttJd -- - - - - -- OOOCHex Bus~I;;Q ~4-02 B NPT to I HPl !ita I ness Steer 
S 1--1- Of-~O Male Street Tee Lffi:~-~O ~"T Stee~ 

3/ HPT -- - -- --- --- -- -1 of-1OirnCMa ' iStrl!e~ 2 -54=400 sWiiTes.s Steel 
6 r--+-~-lllQIl2.t,.eetillow _ . 12~JOO Kf: II~.! -- Stee.l Plated - -- - - - - --.l~treertTliO"I 72).S4-)OJ 8t1Pr- Stainless Steel 

4 Foot. 123-07-002 Rubber 
8 Round ~ead Causerew 96-151-1006 UO-32 l 314 Steel PI ated 
9 F at \lasher 6-162-100[ SAt: IlIl Steel 

Hex Nut 91>-159- .000 ~IO-J; Ste.e 
11 Foot 21-00-000 Rubber 
t2 Hex-Head loscrew 96-155-1: 10 1/4-20x -114 St ee 

F at Washer 96-162-1 00 1/4 0 I Stet' 
14 Hex Nut 96-159-1100 1/4-20 ~ Steel 
15 

1--4 - ~~1c~-Conncc t coup{er - rHl-S~ 3/8 NPT -- Steel If VI tOn For OF-IOOO IIIOdels. 
~ 

ulck-Connect tau er 25-54-025 1I8'!iPT Stainless Steel FOr D"- lOOOe models 
16 Fl ·ter ~ou~ ~q See ab e 9'- . 
17 1 Thumbscrew 725-49-000 5/16-18. l l2"Lo. St""l Pl;;t;;;i I ~hn"l d"r T~nn ~ 
18 48 ~o5e wi th 3/8 NPT ~hreaded 720-19-023 3/8 d1allM!tt'r. lenon with 

ste'el ends st.1 "less steel 
b.rafd. 

19 Rubber Trill! 724 -85-00.1 Rubber 

~ -~}- .][:!.OOg~-connect Stem H21:]£~001 H?I FIIP_i __ -- Steel w v~ LOW delta P deifq~ . 
~OD \l ck-Conneet sfFn; 25-54-024 NPT S t4fiiles ~ te;.l 

21 2 Flat Gasket 239-55-165 22 x 1.S VitO" 
22 2 S .... i ve l Elbow,l.dapter 725-5.4 -304 JIB NPT to MI6 • Sh1nless Stl!f!1 For use wIth TRIVAC 

1.5 1M! DUIIID models. 
32 1 C .. n~r eanl ster for Dual- See Table 9-1 

'--
Canister Model 

~ 
:"';i: '. 

• .,JP,a. 
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---NOTE: SEE FIGURE 7-2 FOR A PHOTOGRAPH OF THE FILTER HOUSING 

Figure 9-3 - Sectional View of the Filter Housing 
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litem No. 
on Figs. 

HI 

H2 

H3 

H4 

H5 
H6 
H7 

H8 

H9 
HID 

H11 

H12 
1413 
1-114 
H15 

H15 
H16 
H17 
H18 
H19 
H2O 
tl20 
IIZ1 
JIZZ 
KZ3 
H24 

H24 

Quantity 

f--: -1 

----i -

1 

r-----J -
~ 1 

1 
1 
1 

1 

1 

-+ -

-+ -_1 _ 
1 

1 
3 
4 
2 

-2 -
1 
1 
4 
4 

r-~-
2 
1 
1 
2 

2 
--
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SECTION 9-3 

COMPLETE LIST OF PARTS FOR FILTER HOUSING 

Part Name Part Number Dimensions Material Remarks 
(inches) 

OF-1000 Housing -~~1~~ 7-3/8 x 7-15/32 A1 umi num A356 
liiCl uaesa coateOCenter -Tated Or-I'OOOf H0UsTii9 2 -19- 7.:J78X7-1S!32 AlumlnumAm -

coated with a tube (H3) as part of the 
fluorocarbon assemb1 v. 

OF-1000 Cover - -ifO-19-003 7-1/16 Diameter _~luminum A356 
--roateaor:-1000CC'ii"Ver 20-1"9-0"2"5"" f-I'7Tb Diameter - A1umlnum A3~ f- -- -- --. 

coated wi th a 
f1 uoroca rbon 

OF-1000 Center Tube 720-19-009 Steel The coated center tUDe lS 
sold only as part of the 
coated housing assemblv(H1) 

OF-1000~ut f-~20-19-01 0 f-- -- --- P.lated stee~ Pln (PIN 720-19-012) must 
rtiaied F-1 OOf ~op Nut -: 720 -"'I9-ii27 be pressed into the top 
Groove~or 0 Nut rnO-19-012 -- -- - P~steer-- nut. 
O-rl ng 725-81-004 6.484 10 x 0.139 Thk. Buna-N 

J!-rl ng 725-91-003 0.86Z 10 x 0.103 Thk. Vlton A 
Washer 725-49-010 1.544 00 x 1.086 10 Teflon 

x 0.048 Thk. 
Washer 725-32-004 1.561 00 x 1.064 10 Steel 

x 0.032 Thk. 
Snap Rlng 720-19-035 1-1/l6dlameter Steel 

..!:.ower S~uDe ~ous)ng 720-19-006. - r-stain1es5SteeT 
£or S!.a~a~ u~.~ __ 

~r Sfght Tube HOUSlng 720-19-135 ~ OF-1000C mo~ 
~er S]ght Tube Hous]ng ~~9-0~4- -- --- Stainless~ 

For standard OF-1000 
~~pper~Tube Houslng ~9-1~}-~ --- --- For OF-100OC-- -- -

Upper 19 t Tube~g - 9-13 Sta 1 n1 ess--stee1 For centercanis"ter"112) -
on dual-canister models. 

Slght Glass/Flow Indicator 722-11-001 High Temp Glass 
u-rlng 125-91-00Z 0.6140DxD.01 Thl<. Vlton 
~oc~et Head Cap Screw IZ5-lll-045 1/4-20 x 1 IQ. steeIp I a ted See ~lgure 7-2. 
Hex Plug with O-rlng 125-58-201 Itl6-20 Straight Viton O-rlng 

70110WiieX" Plug--
thread. - 725-58-212 1iiit:20 StraiQht - Stainless Steel For OF-100iiCiiioders:- -

Slotted Back Foot 720-1 9-007 Aluminum 
Uns10tted Front Foot 720-19-008 
Washer 96-162-1100 1/4 10 Steel 
Soc ket Head Ca p Sc rew 725-02-043 1L4-20 x 1/2 Ljl. Steel plated 
~F- OOU Street Elbow -~58-3 1 Stra i ght thread w Vi i2!L.Q;:,ri n~ See Figure 7-2. 

OF-1000C Elbow 725-54-301 3/8 NPT Stainless Steel 
Close Nlpple 125-51-001 3/8 NPT Stainless Steel See Figure 7-2. 
Float Stop 120-19-179 5/8 washer w wire Stainless Steel 
Float Assembly 720-19-016 0.75" long Aluminium 
OF-1000 Quick-Connect Stem 721-52-001 Steel with See Figure 7-2. 

Viton seals Low del ta P 
OF-1000f Quick-Connect Stem 725-54-024 3/8 NPT Stainless steel design 
--- w Viton seals r# :;~ ~ 
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APPENDIX A 

CONVERSION INSTRUCTIO~S FOR E- AND OK,PUMP MODELS 

CONNECTING THE OF-lOOO TO AN E- OR DK- PUMP MODIFICATION 

You need two 3/8-inch NPT close nipples (P/N 725-57-001) to attach the 

OF-lOOO hoses to the holes that you drill and tap on the E- or DK­
pump. 

Proceed as follows to modify an E or OK pump for using an OF-lOOO. 

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 OK pump as follows: 

o Mark the hole locations shown in Figure A-I. 

o Drill the pilot holes. 

o Drill and tap the pilot holes for the 3/8-inch NPT nipples. 

o Clean the drill filings from the E or OK pump's exhaust valve 
housing. 

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

o Remove the quick-connect stem/elbow assemblies (20/22) from the 
OF-lOOO hoses (see Figure 9-2). 

o Remove the elbows from the quick-connect stems. 

o Place Teflon tape on the male threads of two 3/8-inch NPT close 
nipples (P/N 725-57-001) and screw one end of each nipple into a 
quick-connect stem (20). f~) 

o Screw the stem/nipple assembly into the tapped holes in the 
E or OK pump housing (see Figure A-I). .,. 



INLET 

10-4.7 

OK-50. OK-lOOt or DK-200 Pump Model 

@ 

10-4.8 

E-75. E-150. or E-250 Pump Model 

Figure A-I - Drilling Modification to E- or DK- Pumps 
for Installing an Oil Filtering System 
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5. Reinstall the exhaust box onto the E or OK pump and recharge it 
with the correct vacuum oil (see pump manual). 

6. Th e OF-IOOO hose leading from the filter housing attaches to the 
hole labeled "INLET" in Figure A-I. The OF-lOOn hose leading from 
the OF-1000's gear pump attaches to the hole labeled "OUTLET". 

Proceed with normal installation and startup procedures (see 
Section 4 and 5). 

\ 
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APPENDIX B 

INSTALLING A NEW MECHANICAL SEAL IN THE GEAR PUMP 

WARNING: See the warning at the beginning of Section 7 before proceeding. 

The mechanical seal is the most likely cause of gear pump leaks. The 
instructions 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 to completely disassemble the gear pump, order the gasket set 
in addition to the mechanical seal kit (see Table 9-1). If you remove the 
bypass valve, ensure that is adjusted to extend S/8-inch out from the gear 
pump on reassembly. If the needle bearings are worn, the gear pump should 
be scrapped. 

Required Tools: Required Materials: 

l/2-inch wrench, 
l/8-inch allen wrench, 
Small flat-blade screwdriver, 
Rubber hammer. 

Mechanical seal kit (PIN 720-19-020) 
Vacuum pump oil (use the same type 

that will be used in the OF-lOOO) 

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

1. Switch off the OF-lOOO gear pump motor. 

2. Allow the pressure on the OF-lOOO pressure gauge to reach 0 psi. 

3. Remove the filter housing from the pan. 

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

a. Remove the four l/2-inch hex bolts that secure the gear pump to 
the motor. 

b. Pull the. gear pump from the motor; you may have to tap it with a 
hammer to loosen it. 

5. CAUTION: Use extreme care to avoid scratching the shaft or flange 
when prying the seals from the gear pump. 

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 l/8-inch allen wrench to remove the two capscrews. 
c. Remove the flange from the gear pump. 
d. Use a screwdriver to carefully pry the washer with O-ring from tne 

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. 
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Figure 8-1 - Cross Section of 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-1000. . 

b. Ensure that the sealing surface on the flange 1D is free of nicks or 
scratches; then, press the new washer with O-ring into the flange so 
that the polished shiny side of 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. 

e. The mechanical seal contains a black seal about l/8-inch thick that 
fits loosely into the wider end of the metal seal housing. One side 
of this seal has a raised rim; ensure 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 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: 

a. Pl ace t he fl at gasket agai nst the motor, f 
b.Align the couplings and position the gear pump in place against the 

motor so that the OF-lOOO pressure gauge is facing up. 
c. Install the four hex-head screws and cross-tighten them ensuring that t l 

they are evenly torqued to 12 to 15 ft-lbs. 
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Seller warrants to the original purchaser that the equipment to be delivered pursuant to this Agreement will be as described herein and will be 
free from defects in material or workmanship. Minor deviations which do not affect the performance of the equipment shall not be deemed to constitute 
either a failure 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 failure of conformity to this warranty 
appear within twelve (12) months from the initial date of shipment, Seller shall, upon immediate nofification ,.f :;,,:- .;:I"~~d failure and substantiation 
that the equipment has been operated and maintained in accordance with Seller's recommendations and standard indu3try practices, correct such 
defects by suitable repair or replacemeRt at its own expense. 

Seller's liability under this warranty shall cease if any major repairs to or any replacement or modification of the equipment is made by any person 
other than Seller's personnel or persons working under the supervision of Seller's personnel, unless authorized by Seller 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 Seller's liability shall be 
limited to the extent of the warranty which Seller received from the manufacturer or supplier of the equipment ::onponent parts. Seller's liability shall 
be no greater than the liability of the manufacturer or supplier as determined by a final judgment by the Buyer against the manufactuerer or supplier 
of such components. Seiler will with Buyer in such legal action but at Buyer's expensa 

THIS WARRANTY IS EXPRESSLY IN LIEU OF ANY AND ALL REPRESENTATIONS AND WARRANTIES, EXPRESS OR IMPLIED, INCLUDING ANY 
WARRANTY OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR OTHER WARRANTY OF QUALITY, EXCEPT THE WARRANTY OF 
TITLE. THIS WARRANTY CONSTITUTES THE EXCLUSIVE REMEDY, and shail 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 exclusive 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, loss 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 01 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 
liability 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 provisions of this agreement are declared to be severable. 

MAINTENANCE RECORD 

Date Maintenance 



LEYBOLD VACUUM PRODUCTS rNC. 
5700 Mellon Road 
Export, PA 15632-8900 

Telephone: 724327-5700 
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