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SECTION 1

INTRODUCTION

This manual contains important information regarding the safe™ operation, maintenance, and repair of the RUVAC
WA/WALU- and WS/WSU-Series roots pumps. We urge you to read Sections 1, 2, and 3 before using your pump. Section 6,
the troubleshooting chart, should be used in conjunction with the rest of the manual should the need arise.

-1 MANUAL KEY

“WARNING” statements are used in this manual to prevent injury to personnel; “CAUTION' statements are
used to prevent damage to equipment; "NOTES' contain helpful information; “REQUIRED ACTION" is used
where necessary to distinguish the action of the step from the WARNINGS, CAUTIONS, and NOTES.

All numbers in parentheses refer to po_sit_ion numbers of parts in the spare parts list (see Section 7). These
numbers are also used to identify parts on the figures.

1-2 MOPEL AND CATALOG NUMBERS

This manuat covers the following pump models.

WA 150’ 250, 500’ 1000, 2000 This manual can’t be used for pump
WAU 150, 250, 500, 1000, 2000 models that end with ““01" such as
WS 750, 250‘ 500, 1000’ 2000 WA1 51, Wws251, WAU501, etc.

WSU 150, 250, 600, 1000

To understand many of the instrections in this manual, you need to know the model number of your pump. The
piate attached to the end or to the foot of the pump contains the model, catalog, and serial numbers of your
pump {see Figure 1-1). :

Figure 1-1. Assembled Pump Mounted for Vertical Flow (WA-250 pump mode! shown}, 1125

RUVAC is a registered trademark of Leybald-Heraeus.



Section 1-2 Cont.

The model number, such as “WA-250," is listed on the plate after "Typ."

The pump catalog number {Kat Nr) is the six digit number, such as “88511-1. An “£X" following the catalag
number indicates that the pump has an explosion proof motor. An “H” following the catalog number indicates
that the pump is mounted for horizontal flow {see Figure 2-1}.

The 10 digit number in the “Fabr. Nr'’ block is the serial number of your pump. You will need to know the serial
number if your pump requires warranty repair.

SECTION 2
PhEPARING, INSTALLING, AND OPERATING THE PUMP

21 RECEIVING

NOTE: The Leybold packing list is attached to the outside of one of the shipping containers.

2-1-1  Reporting Shipping Damage

Leybold makes every effort to ensure that your goods are not damaged in transit due to improper packing.
However, rough or careless handling in transit may result in shipping damage.

When the goods are deliversd, inspect the condition of the outside of the shipping container and of the goods. If
yvou find any damage, you must do the following:

1. Notify the carrier that made the delivery within 15 days of delivery in accordance with Interstate
Commierce regulations,

2. Save the damaged shipping container, packing material, and goods for inspection,
3. File a claim with the carrier for the damage.

4, Contact the Leyboid Order Services Department to replace the damaged part.

2-1-2 Repo'r_ting Shigping Shortage
1 you did not receive all the goods that you ordered, do the following:

- L Check the number of pieces listed in the upper right section of the packing list. If the number of
. pieces Hsteci_ is greater than the number of shipping containers received, contact the carrier con-
cerning the missing piece.

2. Check the packing list to see if the missing item is back ordered.

3. Carefully check the packing material and container to ensure that you did not overlook the
missing itern.

4. If you cannot locate the missing item, coniact the Leybold Order Services Department.

2.1-3  Beporting Incorrect Shipment

I the item received is not the item ordered, contact the Leybold Order Services Department.

5 RUVAC "00" WAWAUMSWSU Manual, Edition M



41 PUMP INTAKE

OIL DRAIN PORT ©2, l OIL DRAIN PORT (42)

1R-3.1

Figure 2-1. WA-Series Pump Mounted for Horizontal Flow.

2-2 MOUNTING ORIENTATION
CAUTION: FAILURE TO MOUNT THE ROOTS PUMP LEVEL COULD RESULT IN PUMP FLUID RUNNING INTO THE
PUMPING CHAMBER.

Unless you specily otherwise, all Leybold roots pumps are assembled for pumping in the vertical flow position {see
Figure 1-1).

224 Converting WA- and WAU-Series Pumps from Vertical to Horizontal Flow
: "~ NOTE: The motor mount (20) on WA-and WAU-Series pumps is filled with vacuum pump fiuid before these pumps are ship-
ped. WS- and W8U-Series pumps do not have a motor mount (20).

NOTE: Figure 11 shows a pump mounted for vertical flow; Figure 2-1 shows a pump mounted for horizontal flow.

WARNING: IF THE PUMP HAS BEEN USED ON CORROSIVE, TOXIC, VOLATILE, OR HAZARDOUS MATERIALS, OBSERVE
"PROPER SAFETY PRECAUTIONS TO PROTECT PERSONNEL BEFORE REMOVING ANY OF THE PLUG SCREWS.

Proceed as follows to convert a WA- or WAU-Series pump from vertical to horizontal flow.

1.

If the front cover (41) and the intermediate flange (30) are filled with pump fluid, remove the pug screw (42) from
the bottom of the front cover {41) to drain the fluid before proceeding with Steps 2 through @ below (see Figure 1-1).

.. Do Stéps 1 through 10 of Section 4-2-2-1 1o disassemble the motor end of the pump.

3. Do Steps 1 through 4 of Section 4-2-3 to disassemble the intermediate flange (30}

4. Do Steps 6, 7, 8, 9, and 11 of Section 4-4-3 to install the oil slinger {63), new O-ring {3), new compression ring (64),

8.

and intermediate flange (30).

Do Steps 1, 2, 3, 4, 5, 6a and 6b of Section 4-4-4-1 to install the retainer rings (25/51), shaft bushing slesve {28),
bearing {27), radial shaft seal (26), O-ring (13), dip stick {24}, and plug screw (42).

Looking from the motor end, turn the motor mount 20° in the clockwise direction from the afignment used in Step
6c of Section 4-4-4-1.

Do Steps 6d through 11 of Section 4-4-4-1 o assemble the motor mount (30), seal (26), coupling (15), coupling Insert
(18), coupling shield (17), shield retainer (21), and motor (19).

CAUTION: FAILURE TO KEEP THE PUMP LEVEL WILL RESULT IN PUMP FLUID RUNNING INTO THE PUMP-
ING CHAMBER.

Remove the feet (33/34) and reinstall them on the auxiliary mounting pads on the pump body. Turn the pump so
that it rests on its feet in the horizonta! flow position as shown in Figure 241,

Do Steps 9 and 11 of Sedtion 4-4-5 to fill the pump with the correct vacuum pump fluid.

2.2.2  Converting WS- and WSU-Pumps from Vertical to Horizontal Flow

NOTE: Figure 5-1 shows a pump mounted for vertical flow; Figure 2-2 shows a pump mounted for horizontal flow.

Proceed as follows to convert a WS- or WSU-Series pump from vertical to horizontal flow.
1. Remove the feet (33/34).

2. CAUTION: FAILURE TO KEEP THE PUMP LEVEL DURING STEPS 3 THROUGH 6 WILL RESULT IN PUMP FLUID

RUNNING INTO THE PUMPING CHAMBER.

Turn the pump 90° counterclockwise looking from the motor end. 7




Figure 2.2, WSU-1000 Mounted for Horizontal Flow. 1R-1.2

3. Remove the plug screw (42) from the il drain port on the botiom of the front cover (41) and allow the pump fluid
fo drain Into a suitable container until the pump fluid level is visible in the upper third of tha sight glass (45).

4. CAUTION: FAILURE TO PROPERLY SEAT THE PLUG SCREW COULD RESULT IN POOR VACUUM, LOSS OF
PUMP FLUID, AND PUMP DAMAGE.

Tighteh the plug screw {42) with flat gasket (43) firmly into the oil drain port in the bottom of the front cover {41).

5 ¥ not alrsédy doris, remove the plastic plugs from the thread holes in the auxiliary mounting pads that are used
for mounting the feet for horizontal flow.

6. Use the screws and washers to attach the feet to the pump housing {35} for horizontal flow.

2-3 LOCATION OF THE PUMP AND PUMPING SYSTEM

Mount the pump so as o provide adequate ventilation for the molor and pumping system. Placing the pumping system in
a high tempaerature environment will accelerate weoar of the moving parts and necessitate ¢hanging the vacuum pump fluid
more frequently.

2-4 MAKING THE ELECTRICAL CONNECTION

244

2-4-2

Wire the pumping system so that the RUVAC can’t operate unless the backing pump is running. If the
RUVAC Is operated without a backing pump, the RUVAC will overheat and fail. For WA- and WS- Series
models, we recommend using a pressure switch and contact amplifier to ensure that the roots pump doesn’t
operate above its normal starting pressure (see Tables 2-2 and 2-3 and Section 2-5).

" When makihg the electrical connaction, use grounded outlets and connectors. Ensure that the AC power source for the motor

matches the requirements listed on the motor nameplate. Install overloads and a circuit breaker to protect the motor.

" WA- and WAU-SERIES PUMPS

For WA- and WAU-Serles pumps with 60 Hz motors, use the schematic diagram on the motor name plate or in the motor
junction box to make the elsctrical connection.

For WA- and WSi)-Series pumps with 50 Hz motors, refer to Figure 2-3A to make the electrical connections.

WS- and WSU-SERIES PUMPS

For all WS/WSU pump medels, refer to Figure 2-38 to make the electrical conneclions. Be sure to wire the thermal
snap switch (terminals A and D) in series with the contactor coil {see Figure 2-4) to protect the motor from cverheating.

For WS/WSU -2000 pump models only, also refer to Figure 4-42 to wire the fan motor.

CAUTION: IF YOU ARE WIRING A WS/WSU -2000 FOR 460V, BE SURE TO USE THE VARIABLE AUTOTRANSFORMER
(PN 723-34-005) FOR THE FAN MOTCR. {See Figure 4-42B).
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Figure 2-3A Motor Connections for WA/WAU Series Pumps with 50 Hz Motors.
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* Wire the thermal snap switch (FTHER SW), in series wilh the contactor coil {See Figure 2-4) to protect the motor
fram overheating.
+ Refer to Figure 4-42 to wire the motor fan for WS/WSU -2000 Pump Models,

Figure 2-3B8 Motor Connections for WS/WSU -150, -250, -500, and -1000 Pump Models. (Refer to Figure 4-42 for WS/WSU
-2000 Pump Models),
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25 WIRING THE WA- AND WS-SERIES PUMPS FOR AUTOMATIC CONTROL

WARNING: FOR AREAS WITH AN EXPLOSION HAZARD, USE THE EXPLOSION PROOF DIAPHRAGM
PRESSURE SWITCH {11} {Catalog No. 98-131-3010), A CONTACT AMPLIFIER IS NOT REQUIRED WHEN
USING THE EXPLOSION PROOF PRESSURE SWITCH.

WARNING: DO NOT CONNECT THE DIAPHRAGM PRESSURE SWITCH DIRECTLY TO LINE VOLTAGE,

NOTE: See Section 5-4 for an explanation of the purpose and operation of the diaphragm pressure switch, the
contact amplifier, and the Power Control Unit.

The diaphragm pressure switch (see Section 5-4-1) comes standard with all WA- and WS-Series pumps. It is
attached just below the intake flange of the pump. The diaphragm pressure switch has the following charac-

teristics:
Response sensitivity 1% of preset switching pressure
Max. switching current 4.5 mA
Max. switching voltage 24V
Max. contact resistance 1 Kohm
Max. ambient temperature 5O°C {122°F)

The diaphragm pressure switch is preset at the factory for the correct starting pressure, It requires the use of a
contact amplifier containing a relay to be controlled by the diaphragm contact.

The optional SV-110 contact amplifier (Catalog No. 168078-1) provides open or closed contacts in response to
a signal from the diaphragm pressure switch (11). You need an SV-110Q, a standard motor starter, a transformer,
and overloads (see Table 2-1} to complete the control circuit shown in Figure 2-4. See Appendix A for specifica-
tions, connecting instructions, and a schematic of the SV-110. See Table B-2 in Appendix B for the part numbers
of the motor starter (A1), the transformer (T1), the circuit breaker (E1), the contactor {C1), and the SV-110 con-
tact amplifier (U1).

WA- and WS- Series pumps (except the WS-2000) can also be controlled with the optional Power Control Unit.
You must specify the pump model, voltage, frequency, and amperage of overloads when ordering (see Table
2-1). See Appendix B for the specifications and connecling instructions for the Power Control Unit.

RUVAC FLANGE DIMENSIONS

The standard flanges on RUVAC pumps are DIN flanges. Pumps shipped from the USA have ASA adapter Hanges
over the standard DIN flanges.
The dimensions of the ASA adapter flanges and the standard DIN flanges are listed below.

The sealing discs required to connect the fianges to the system are included with the pump.

e s
" ] |

e B it Cirele {B.C.} ——
b Qutslde Dismeter (0.0, ) —————p

AN

NNNN

Outside inside Diameter of
Pump Bolt Circle Diameter Diameter Boit Hoie Number of
Model Flange BC oD ID HD Bolt Holes
150. 260 DINGS * 130mm 160mm 65mm 14mm 4
ang 600 3" ASA+ 6.00 inches 7.5 inches 2.75 inches 5/8-11 1/2" DP 4
1000 DINTCO" 170mm 210mm 100mm 18mm 4
4" ASA* 7.5 inches 9 inches 4 inches 5/8-11 1/2" DP 8
2000 DIN1EO* 225mm 265 150mm tBmm 8
67 ASA+ 9.5 inches 11 inches 6 inches /4-10 1/2" DP g

* The bolt holes are straddiing the cenlerline.
+ 150-b flange; the bolt holes are on Genterline
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TABLE 2-1 - AMPERAGE FOR OVERLOADS®

Pump Model 220V-3ph 208V-3ph 230V-3ph 380V-3ph 460V-3ph
50Hz 60Hz 60Hz 50Hz 60Hz
WAIWAU 150/250 4.7 4.7 4.6% 2.7 23t
WS/WSU 150250 2.0 2.25 2.25 1.2 13
WAIWAU 500 8.5 9.4 8.6t 4.9 4.3t
WSIWSU 500 3.6 4.0 4.0 2.1 2.3
WAWAU 1000 14.6 14.0 12 8t 8.4 6.47
WS/WSU 1000 7.2 7.2 7.2 4.15 4.7
WA/WAU 2000 N/A 26.8 24.4% 15.6 12.21
WSMWSU 2000 15.0 14.0 14.0 9.0 8.0

“See Table B-2 in Appendix B for the part numbers of the motor

(E1).the contactor{C1), and the SV 110 contact amplifier {LH).

tDenctes 1.15 service factor motor.

starter (A1), the transformer (T1}, the circuit breaker
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*See Table 2-1 for the correct amperage for overloads.

**See Appendix A for instructions for connecting the SV 110 contact amplifier,

Figure 2-4. Wiring Schemalic for WA/WAU/WSI/WSU Serles Pumps Using the SV 110 Contact Amplifier
and a Conventional Motor Starler.
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2.6 CHECKING THE DIRECTION OF ROTATION

Before operating the roots pump, make sure that the impellers are rotating in the proper direction. This can be
done by one of the two methods deseribed below.

NOTE: The cooling fan (68) on the WS- and WSU-Series pumps is driven by a separate monophase motor and,
therefore, cannot be used for checking the direction of pump rotation {see Figure 5-1).

2-6-1  Method 1 — Visual Inspection

1. On naw pumps, remove the protective tape that covers the ASA flange (4) (see Figure 1-1) on the
intake and on the outlet of the pump and remove the moisture adsorbent packs from the inlet of
the pump.

2. CAUTION: TO PREVENT DAMAGE TO THE DRIVE MOTOR OR THE GEARS, DO NOT JOG
MOTORS FOR MORE THAN 30 SECONDS.

NOTE: When using the Power Control Unit (see Appendix B}, use the pushbuttons on the unit to
briefly switch on and then immediately turn off the motor to check the direction of rotation.

REQUIRED ACTION: Jog the pump momentarily and look through the intake or outlet port to
observe the rotation of the impeller; the rotation must be as shown in Figure 5-2. [f the impellers

are not visible, proper rotation is indicated by a noticeable air stream from the outlet port when
the motor is jogged.

3. tf the direction of rotation is incorrect, reverse it by interchanging two of the input leads at the
drive motor.

2-6-2 Method 2 — Pressure Measurement

H the pump is connected te your systemn {see Section 2-7) and the front cover (41} is filled with vacuum pump
fluid {see Section 2-8), you can check the diraction of rotaticn as follows:

1. Use the backing pump to pump down the system 1o an acceptable pressure for starting the roots
pump {see Tables 2-2 and 2-3).

2. Measure the pressure on the intake side of the roots pump.
3. Turn the roots pump on.

4. Again, measure the pressure on the intake side of the roots pump. H the second pressure reading is
less than the first, the direction of rotation is correct.

5. 1f the direction of rotation is incorrect, reverse it by interchanging two of the input leads at the
drive motor.

2-7  CONNECTING THE PUMP TO YOUR SYSTEM
Figure 2-5 illustrates a typical installation arrangement for a vacuum system containing a roots pump.

CAUTION: EXCEEDING AN OVERPRESSURE OF 7 PSIG (1.5 BAR) WITH THE PUMP OFF
COULD RESULT IN DAMAGE TO THE PUMP.

2-71 Fittings

Leybold-Heraeus roots pumps are fitted with ASA adapters (4) for the intake and outlet of the pump (see Figure
1-1). A vacuum sealing disc {37/6) with QO-ring (38/7} is suppiied for the intake and outlet of the pump. The
sealing disc for the intake contains a wire mesh dirt trap (38) {see Figure 4-1). The additional two sealing discs for
connecting the ASA adapters {4) to your system do not come standard with the pump.

Leybold alsc has a complste line of components, fittings, and adapters to connect your pump to any system.
See the Leybold Catalog for a list of these components. See Page 10 for the intake and outlet flange dimensions
of your pump model.
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Figure 2-6. Typical Installation Arrangement for a Vacuum System Containing 2 Roots Pump. 183

2.7-2  Foreline {see Figure 2-5}

Roots pumps are always installed in the foraline of the vauum system between the vacuum chamber and the back-
ing pump. Ensure that the packs of moisture adsorbant are removed from the pump’s inlet before connecting the
vacuum lines,

The foreline should have a minimum of flow resistance and should have an 1D no smaller than the backing pump
intake. In applications where the foreline is long enough to reduce the gas conductance below the rated pumping
speed of your pump, use a foreline with an {D larger than the backing intake 1D, In all cases, roots pumps shoukd
be located as close as practicable to the vacuum chamber to obtain the maximum benefit,

2-7-3  Placement of the Pump (see Section 2-3}

CAUTION: FAILURE TO MOUNT THE PUMP PROPERLY COULD RESULT IN DISTORTION OF THE
PUMP -CASING. ANY DISTORTION WILL ADVERSELY AFFECT THE CLOSE TOLERANCES BETWEEN
THE IMPELLERS AND THE CHAMBER.

NOTE: We recommend installing flexible connectors (beilows) on the intake or outlet of the roots pump to
minimize stress from the vacuum lines (see Figure 2-5).

1. Use a machinist level to ensure that the pump is level If the pump isn't reasonably level from the
motor to the gear end, oil could enter the pumping chamber,

RUVAC “00" WAWAUWS/WSU Manual, Edition M




Section 2.7-3 Cont.

2. Bolt the mounting feet (33/34) to the pumping system frame, making certain that there is no
stress or twist in the pump casing. If the roots pump is to be stacked on the backing pump, remove
the mounting feet and use Steps 3 through 8 to bolt the roots pump outlet flange to the backing
pump intake flange.

3. If not already done, remove the protective covers from the ASA adapters {4) on the intake and
outlet of the pumyp (see Figure 1-1}.

4. WARNING: DO NOT USE A HYDROCARBON SOLVENT ON PUMPS USING
PERFLUOROPOLYETHER VACUUM OIL.

Clean the intake and outiet ASA adapters (4) with a suitable solvent.

5. Inspect the inlet lines for dirt or other particles which could pass through the dirt trap (39) on the
intake of the pump; clean as necessary. If heavy concentrations of dirt are generated in the system
application, we recommend instafling an inlet filter to protect the pump, Contact the factory for
assistance in selecting the correct infet filter for your pump and its application.

6. Lightly coat the O-rings on the vacuum sgaling discs with the correct vacuum pump fluid {see
Section 2-8).

7. Place the vacuum sealing disc ontoe the ASA adapter {4) on the intake and outiet of the pump.

8. CAUTION: IF NEWLY FABRICATED PIPING 5 USED, ENSURE THAT THE WELD JOINTS
ARE CLEAN AND FREE OF LOOSE SLAG. PIPE MUST ALSO BE FREE OF SCALE AND
RUST.

Use screws to attach the intake and outletr ASA adapters (4) of the pump to the mating systermn
flanges.

28 INITIAL FILLING WITH PUMP FLUID

NOTE: The motor mount {20} on WA- and WAU-Series pumps is filled with vacuum pump Huid before these
pumps are shipped. WS- and WSU-5Series pumps do not have a2 motor mount (20},

NOTE: All pumps are shipped without pump fluid in the front cover {41} and intermediate flange {30). The
correct vacuum pump fluid is shipped in a separate container.

1. Using an allen wrench, remove the plug screw {42) from the oil inlet port in the top of the front
cover (41} {see Figure 1-1).

2. NOTE: See Table 2-2 or 2-3 for the pump fiuid capacity for your pump model.

NOTE: During pump operation, the pump fluid level should be between 1/4 to 1/2 of the sight
glass. The pump fluid level should be at the center of the sight glass {45) when the pump is not
running.

NOTE: The oil level equalization tubes (2/36) connect the front cover (41} to the intermediate
flange (30} {see Figure 5-1}. The equalization tubes (2/36) aliow both oil casings {41/30) 1o be
filted through the oil infet port in the front cover.

REQUIRED ACTION: Pour the required amount of the correct vacuum pump fluid into the oil
inlet port in the front cover {(41).
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Section 2-8 Cont,

3. CAUTION: FAILURE TO PROPERLY SEAT THE PLUG SCREW IN THE FRONT COVER CAN
RESULT IN PUMP FLUID LOSS AND PUMP DAMAGE AND VOID THE WARRANTY.

Replace the plug screw {42} with flat gasket (43) into the oil inlet port in the top of the front
cover {41}. Be sure that the plug screw is properly seated.

2-5 START-UP
See Sections 2-3 through 2-8 before starting the system.
281 WA.- and WS-Series Pumps (see Section 5-4-1)

if the optional Contact Amplifier or Power Control Unit is properly installed on your pump, the WA- or WS.
Series roots pump will be started automatically at the preset pressure. See Appendices A and B for additional
information on the 8V-110 Contact Amplifier and the Power Control Unit.

CAUTION: STARTING A WA- OR WS-SERIES ROOTS PUMP AT A PRESSURE ABOVE THE NORMAL
STARTING PRESSURE LISTED IN TABLE 2-2 OR 2-3 COULD RESULT IN DAMAGE TO THE PUMP.

1f the WA- or WS-Series roots pump is operated without a Contact Amplifier or Power Control Unit, walit until
the backing pump reduces the intake pressure below the normal starting pressure (see Table 2-2 or 2-3} before
starting the roots pump.

2-9-2 WAU- and WSU-Series Pumps (see Section 5-4-2}

You can switch on the WAU- and WSU-Series roots pump together with the backing pump at atmospheric
pressure because WAU- and WSU-Series pumps have a built-in pressure relief line (see Figure 5-3).

2-10 OPERATION

NOTE: See Section 6 (Troubleshooting) to resolve corrective maintenance problems and Section 3 for preventa-
tive maintenance instructions.

Tables 2-2 and 2-3 list operating and other technical data for each of the WA-, WS-, WAU-, and WS -Series pump
maodels.

Don't allow the RUVAC pump to operate while the backing pump isn’t running. Operating a RUVAC pump
without a backing pump causes the RUVAC to overheat and fail.

WARNING: Death or serious injury can result from the improper use or application of this pump. If the pump will be
exposed to toxic, explosive, pyrophoric, highly corrosive or other hazardous process gases including greater
than atmospheric concentrations of oxygen, contact Leybold for specitic recommendations.

CAUTION: Exceeding an overpressure of 7 psig (1.5 Bar) with the pump off could damage the pump.

i you will be pumping oxidizers or highly corrosive gases, your pump must be adapted for extreme corrosive ser-
vice o prevent damage to the pump and 1o ensure sate operation. The pump must be disassembled, cleaned and
degreased; new gaskets, O-rings, and seals must be installed; after assembly inert vacuum pump fluid must be
used. See Section 4-3-2 for special cleaning instructions.

2-11 SHUTTING DOWN THE PUMP

Ensure that the RUVAC pump is switched off before the backing pump. If the RUVAC pump continues to
operate after the backing pump shuts down, the RUVAC may overheat and fail.

For all roots pump models, vent the roots pump after shutdown. See Section 3-6 for preparation for long term
storage (2 weeks or longer}.

See Table 3-1 for the maintenance sthedule and Sections 3-1 through 3-6 for detailed instructions and important
safety precautions for the required maintenance.

See Section 6 (Troubleshooting) to resolve corrective maintenance probiems,
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TABLE 2-2, TECHNICAL DATA FOR WA- AND WAU-SERIES PUMPS
WA 150/ WA 250/ Wa 500/ WA 1000/ WA 2000/
Roots Pumps Unit WAU 150 WAL 250 WAL 500 wau 1000 WAU 2000
Displacement . . . . . L. L i e e e e e e CFM 104 1689 341 685 1385
Maximum Pressure Difference *
During Contingous Operation . . . . .« . 0 e e Torr 100 60 80 &0 35
During Intermittent Operation, <3 min . . .. ... ........ Torr 150 G 50 a0 70
Fluid* Capacity for Pump (Front Cover and intermediate Flange)
Vertical Flow, approx. . . . . . . . e e Qts. 0.75 0.75 1 2 4.25
Horizontal Flow, 8pproX. . . . . . o o o v v i e e e e Ots. 0.5 0.5 0.75 1 2
Fluid* Capacity for Shaft Seal Housing . . . . . . ... ... ... .. Gzs 0.3 0.3 0.5 1.0 20
Rotationat Speed (loaded) - . . . . . . . .. .. ..o L, RPM 3450 3450 3450 3450 3450
Motor POwer . . . .. . L e e e e HP 1.8 15 3 5 10
Drive Motor Operating Voltage 230/460 Voit, 3 Phase, 60 Cycle is standard
Intake and Qutlet Flange Size ASA . . . . . .. .. ... ... ... Inch 3 3 3 4 8
Weight with Motorapprox. WA . .. . . . ... ... ... ... ... Lbs. 178 187 282 484 880
WAL .o Lbs. {185} {196} {293} (495) {893)
Recommended BackingPump . . . . .. . . . . ..o Type 530A E7S, S100C E150, S160C £250, 3250C 2xE250, TR400, 2x5250C
[Capacity) . . . . ... . ... .. ... CFM {27} (493, {70} 194), (114) (182}, (177} 12x162}, {320}, (2x177}
Normat Starting Pressure Trwith WA . .. ... ... ... Torr 50 50 40 20 20
Recommended Backing Pump (WALY .. oL Torr {760} {760} {760} (760} {760}
Uitimate Partial Pressure with Recommended Backing Pump Torr <30 <07 <107 <107 <ig™?

*We recommend ME-200 vacuum pump fluid for use in roots pumps. I the roots pump is being used for pumping greater than atmospheric levels of oxygen, an inert vacuum
pump fluid must be used. Contact the Leybold main office for the recommended vacuurn pump fluid for use on oxygen service or other nonstandard applications.

+The vaives apply to air at 88°F (20°C).

*¥The smaller numbers apply o WA-Series bumps; the 760 Torr applies to WAU-Series pumps.

‘Al pressures are measured with a Mcleod gauge.
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TABLE 2-3. TECHNICAL DATA FOR WS- AND WSU-SERIES PUMPS

WS 150/ WS 250/ WS 500/ WS 1000/
Roots Pumps Linit WSU 150 WSU 250 WSU 500 WsU 10060 WS 2000
DHsplacement . . . L . . e e e e e e e CFv 100 164 330 660 1342
Maximum Pressure Difference+
During Continuous Cperation - . . o . . . . L e Torr 60 40 40 40 30
During Intermittent Operation, <3 min . . . . ... ... ... ... ... Torr 80 50 50 50 50
Fluid* Capacity for Pump {Front Cover and Intermediate Flange)
Vertical Delivery, approx. . . . . . . . . . . . e e Qts. 0.7% 0.75 1 2 425
Horizontal Delivery, 8ppReoX. . . v v v o 0 o v e o e e e e Ots. a5 0.5 0.75 1 2
Rotational Speed {foaded) . . .. . . . . .. ... . .. RPM 3350 3350 3350 3350 3350
Mator POwer . _ L L e e e e e e e HP 0.8 08 1.7 35 7
Drive Motor Operating Voltage 20B/230/460 Volt, 3 Phase, 60 Cycle
Intake and Qutlet Flange Dimension, ASA . . . . .. .. ... ... ..... Inch 3 3 3 4 [
Pump Weight with Motor, approx. WS . . . . . .. ... .. . . . ... . Lbs, 165 176 265 418 858
(WSUY Lhs. {174} (185} (266) (429} {871)
Recommended Backing Pump . . . . .. L L. e e e Type D3cA DKSD DK106 DK200 2xDK200
(Capacity) . ... ... ... ........ CFM (27) (32) {65} {130} (2x130)
Normal Starting Pressure T with Recommended WS .. .. .. .. . .. Torr 10 10 10 10 10
Backing Pump (WSU} . ... ..., Torr (760} {7680} (760} {760} (760]
Ultimate Partial Pressure with Recommended Backing Pump*® .. .. ... Torr <107 <107f <407 <10 <1gs

*We recommend HE-200 vacuum pump fluid for use in roots pumps. If the roots pump is being used for pumping greater than atmospheric levels of oxygen, an inert
vacuum pump. fluid must be used. Contact the Leybold main office for the recommended vacuum pump fluid for use on oxygen service or other nanstandard

applications.

*The indicated values apply to air at 68°F {20°C).

++The 10-Torr figure applies to WS-Series pumps; the 780-Torr figure applies 10 WS4J-Series pumps.

CrAlL pressures are measured with a Mcleod gaugs,




SECTION 3
PREVENTATIVE MAINTENANCE

TABLE 3-1. MAINTENANCE SCHEDULE

Action Frequency* Reference Section

Check pump fluid level

Front cover Daily 3-1-1
Motor mount {WA/MWAU anly) Weekly 3-1-2
Check pump fluid for contamination Weekly 33

Change pump fluid

First change™ 500 hours of operation 32
Subsequent changes™ 3000 hours of operation 32
Long term storage™ Before and after 36
Check dirt trap Monthly 35
Clean chamber and impellers Annuatty 34

*More frequent maintenance is required under adverse operating conditions.

+if your pump uses perfluoropolyether (PFPE) vacuum oil, it doesn’t normally need to be changed; however, if
the PFPE oil becomes contaminated, it should be reconditioned.

31 CHECKING THE PUMP FLUID LEVEL
3-1-1 Front Cover and Intermediate Flange Pump Fluid Level

CAUTION: DO NOT REMOVE ANY OF THE PLUG SCREWS (42) FROM THE FRONT COVER {41} WHILE
THE PUMP IS RUNNING.

Check the pump fluid level once a day white the system is running,

The minimum pump fluid fevel is reached when the fluid surface is one-fourth the way up the sight glass {45) {see
Figure 1-1). If the pump fluid level is tow, use Section 3-2-1 Steps 1 and € through 10 to add the appropriate
amount of the correct fluid, Insufficient pump fluid will cause improper aperation and may result in damage to
the pump.

The maximum pump fluid level is reached when the fluid surface is one half of the way up the sight glass
{45). A flind tevel which is too high can result in a temperature increase in the front cover {41) and excessive
power consumption. i the pump fluid level is too high, use Section 3-2-1, Steps 1 through 4 to drain some fluid.
Recheck the sight glass {45) while the pump is running to ensure that the fluid level is correct.

312 Motor Mount Pump Fiuid Level {WA- and WAU-8eries Pumps Oniy)

CAUTION: USE ONLY FACTORY-APPROVED VACUUM PUMP FLUID IN YOUR PUMP {SEE SECTION
4-1-1}. THE USE OF NONAPPROVED FLUIDS VOIDS YOUR WARRANTY.

NOTE: The fiuid level int the motor mount (20} should be checked once a week.

NOTE: Pump fluid expands as the pump warms to its operating temperature; therefore, the ftuid level shoutd be
helow the scribe line of the dip stick {24) on a cold pump. As long as the pump fluid shows on the dip stick, the
level is adeguate,

NOTE: WS- and WSU-Series pumps do not have a motor mount.
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3-21

For WA- and WAU-Series pumps, check the pump fiuid level in the motor mount {20) while the system is
running; the pump fluid should be between the scribe line and the bottom of the motor mount dip stick (24} (see
Figure 1-1}. if the fluid level does not show on the dip stick, add the correct pump fluid until the fluid level is
just below the scribe line while the pump is running.

if the pump fluid is above the seribe line on the dip stick, use Section 3-2-2, Steps 1 through 4 to drain some
pump fluid from the motor mount. Recheck the moter mount fluid level while the pump is running.

32 CHANGING THE PUMP FLUID

We recommend changing the pump fluid in the front cover (41} and intermediate flange (30) and in the motor
mount (20) after the first 500 hours of operation. Later on, change the pump fluid every 3000 hours of
operation, If pumps are exposed to heavily contaminated gases or dirt, change the pump fluid more frequently
{see Section 3-3). The fluid should also be changed before and after the pump is stored for 2 weeks or more (see
Section 3-6}. -

NOTE: The pump fluid can be changed concurrently for the front cover {see Section 3-2-1) and the motor mount
{see Section 3-2-2}.

WARNING: IF THE PUMP HAS BEEN USED ON CORROSIVE, TOXIC, HAZARDOUS, OR VOLATILE
CHEMICALS, OBSERVE PROPER SAFETY PRECAUTIONS TO PROTECT PERSONNEL BEFQRE RE-
MOVING ANY OF THE PLUG SCREW (42) OR THE DiP STICK (24).

Changing the Pump Fluid in the Front Cover and Intermediate Flange
Change the fluid as follows:

1.
2.
3

Turn the pump off and vent it to atmosphere.
Piace a container under the lower plug screw (42} for catching the used pump fluid.

WARNING: DO NOT REMOVE THE CIL-FILL OR OQIL-DRAIN PLUG SCREWS WHILE THE PUMP IS
RUNNING.

SEE THE SECTION 3-2 WARNING — Using an allen wrench, unscrew and remove the lower plug
screw {42) from the oil drain port in the bottom of the front cover (41), and allow the fluid to
drain from the pump {see Figure 1-1}.

. CAUTION: FAILURE TO PROPERLY SEAT THE PLUG SCREW COULD RESULT iN POOR

VACUUM, 1.0SS OF PUMP FLUID, AND PUMP DAMAGE.

Ensure that the sealing surfaces are clean and free from defect; then install and tighten the plug
screw {42) with flat gasket {43) firmly into the oil drain port in the bottom of the front cover
(41}

. If the used pump fluid is discolored, contains particles, has a foul odor, or is very dirty, flush out

the pump as follows:
a. Using an allen wrench, remove the plug screw (42) from the top of the front cover (41),

b, CAUTHON: WHEN FLUSHING OUT THE PUMP, FILL THE FRONT COVER TO
CAPACITY WITH CLEAN VACUUM PUMP FLUID. SEE TABLE 2-20R 2-3 FOR THE
FLUID CAPACITY FOR YOUR PUMP MODEL.

Pour the required amount of vacuum pump fiuid inlo the oil inlet port in the top of
the front cover (41). See Section 4-1-1 for the approved vacuum oils.

c. CAUTION: FAILURE TO PROPERLY SEAT THE PLUG SCREW COULD RESULT IN
POOR VACUUM AND PENETRATION OF PUMP FLUID INTO THE PUMPING
CHAMBER.

Ensure that the sealing surfaces are clean and free from defect; then install and tighten
the plug screw {42) with flat gasket {43} firmly into the oil inlet port in the top of the
front cover {(41).
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3.2.2

d. Turn the pumping system on (see Section 2-9), allow the roots pump to run for 10
minutes, and then turn it off,

e. Repeat Steps 1, 2, 3, and 4 to drain the fluid from the front cover (41).
f. If the pump fluid used for flushing is dirty, repeat Steps 5a through 5f.

SEE THE SECTION 3-2 WARNING — Unscrew and remove the plug screw (42} from the oil inlet
port in the top of the front cover {41},

. NOTE: The fluid capacity for each WA-, WS-, WAU-, and WSU Series pump is listed in Tables 2-2

and 2-3.

Pour the vacuum pump fluid into the oil inlet port in the top of the front cover (41) until the
fluid leve! is at the top of the sight glass (45). See Section 4.1-1 for the approved vacuum
oils.

. Repeat Step 5e,
. Turn the pumping system on,

. NOTE: The fluid level should be bstween 1/4 to 1/2 of the sight glass {45) with the pump running.

After the roots pump has run for 5 minutes, recheck the fluid level while the system is running. If
necessary, use Section 3-1-1 to adjust the pump. fluid level.

Changing the Pump Fluid in the Motor Mount (WA- and WAU-Series Pumps Only)

NOTE: WS- and WSU -Series pumps do not have a motor mount,

Change the fluid in the motor mount as follows:

1.
2.

Furn the pump off and vent it to atmosphere.

Place an appropriate container for catching the used pump fluid under the plug screw located in
the bottom of the motor mount {20}.

SEE THE SECTION 3-2 WARNING — Using an allen wrench, unscrew and remove the plug screw
{42) from the oil drain port in the bottom of the motor mount {20) and allow the fluid to drain
from the mount {see Figurs 1-1),

. Install and tighten the plug screw {42} with flat gasket (43) into the oil drain port in the hottom of

tha motor mount {20).

. 1§ the used pump fluid is discolored, contains particles, has a foul odor, or is very dirty, flush out

the motor mount as follows:
a. Unscrew the dip stick (24) from the top of the motor mount (see Figure 1-1).

b. CAUTION: WHEN FLUSHING OUT THE MOTOR MOUNT, FiLL IT TQ CAPACITY
WITH CLEAN VACUUM PUMP FLUID. SEE TABLE 2-2 FOR THE FLUID CAPACITY
OF THE MOTOR MOUNT FOR YOUR PUMP MODEL.

CAUTION: USE ONLY VACUUM PUMP FLUID APPROVED BY THE FACTORY FOR
YOUR PUMP {see Section 4-1-1}. THE USE OF NONAPPROVED FLUIDS VOIDS
YOUR WARRANTY. ’
Pour the correct vacuum pump fluid into the oil inlet port in the top of the motor mount
(20) until the fluid level is halfway between the bottom of the dip stick {24) and the
scribe line,

¢. Install and tighten the dip stick {24} with flat gasket (23} into the oil inlet port in the top
of the motor mount {20).

d. Turn the system on, allow the roots pump to run for 10 minutes, and then turn it off.
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e. Repeat Steps 1, 2, 3, and 4 to drain the fluid from the motor mount {20).

f. 1T the pump fluid used for flushing is dirty, repeat Steps 6a through 5f.

. SEE THE SECTION 3-2 WARNING — Unscrew and remove the dip stick {24) from the oil infet

port in the top of the motor mount {20},

. NOTE: The fluid capacity for the motor mount for each WA- and WAU-Series pump model is

listed in Table 2-2,

CAUTION: USE ONLY VACUUM PUMP FLUID APPROVED BY THE FACTORY FOR YOUR
FUMP (see Section 4-1-1). THE USE OF NONAPPROVED FLUIDS VOIDS YOUR WARRANTY.

Pour the correct vacuum pump fluid into the oil inlet port in the top of the motor mount (20),

. Install and tighten the dip stick (24} with flat gasket (23) into the oil inlet port in the top of the

motor mount {20},

. Turn the system on.

. NOTE: The motor mount fluid level should be just below the scribe line on the dip stick {24) with

the pump running.

After the roots pump has run for b minutes, remove the dip stick to check the fluid level while the
system is running. Adjust the fluid level, if necessary {see Section 3-1-2).

3-3 CHECKING THE PUMP FLUID FOR CONTAMINATION

Occasionally check the pump fluid for contamination by looking through the sight glass (45). I the fluid has an
unusual color, is very dark, contains particles, or appears dirty or turbid, use Section 3-2 to change the fluid. If
heavy concentrations of dirt are generated in the system application, we recommend installing an infet filter to
protect the roots pump. Contact the Leybold-Heraeus main office for the correct-inlet filter for your system,

34 CLEANING THE PUMPING CHAMBER AND IMPELLERS

Certain processes, degassing in particular, produce huge guantities of dust. These contaminants deposit on the
internal surfaces of the pumping chamber and on the impellers and must be removed before an accumulation
hinders pump performance. For the WAU- and WSU-Series pumps, dirt also accumulates in the bypass line and
on the pressure relief valve (see Figures 5-3 and 2-2).

in most cases, you can use the instructions below to clean the pump; however, if the contamination is severe, you
may have to use Section 4 to disassemble, clean, and assemble the pump.

Turn the pump off {see Section 2-11) and proceed as foliows:

1.

Remove the inlet and outlet connecting lines from the pump {see Section 4-2-1, Steps ta, b, and
Tel.

. WARNING: DO NOT TUBN THE PUMP ON WHILE THE SYSTEM IS AT ATMOSPHERIC

PRESSURE. ALWAYS TURN THE IMPELLERS BY HAND WHEN CLEANING THE PUMP.

Wash the impellers and the inside of the pumping chamber with acetone, triethane fl1, or another
suitable solvent {see Figure 4-27). For the WAL and WSU-Series pumps, also wash the bypass line
and the pressure retief valve (see Figures 5-3 and 2-2).

. CAUTION: WHEN SCRAPING, MAKE CERTAIN THAT SURFACES ARE NOT NICKED OR

DAMAGED.

Use a wire brush, scouring pad, sandpaper, or a scraper to remove contarinates which cannot be
washed out.

. CAUTION: DO NOT ALLOW DISSOLVED DEPOSITS TO REMAIN IN THE PUMP.

Uss compressed air to remove loosened dirt from the pumping chamber and to ensure that the
pumping chamber is dry,

RUVAC 00" WAWALWS/WSU Manual, Edition M

23




Section 3-4 Cont.

6. WARNING: FOR PUMPS THAT USE PERFLUOROPOLYETHER VACUUM OiL, ALL HYDRO-
CARBON SUBSTANCES MUST BE REMOVED FROM THE PUMP AND THE PUMP MUST BE RINS-
ED WITH FREON OR ANOTHER NONHYDROQCARBON SOLVENT (see Ssction 4-3-2),

For standard pump applications, rinse the pumping chamber with acetone or another standard
laboratory solvent,

6. Check the working condition of the pump by slowly turning the impellers by hand; there should
not be any noticeable resistance. If there is resistance, locate and eliminate the obstructions.

7. Use Sectian 3-2 to change the vacuum pump fluid,

8. CAUTION: DC NOT ALLOW THE ROOTS PUMP INTERIOR TO BE EXPOSED TO ATMOS-
PHERE FOR EXTENDED PERIODS WHEN WET.

If solvent or water remains in the pumping chamber, install the pump to the system immedi-
atety after cleaning. Operate the systern until the system pressure approaches the ultimate pressure
of the backing pump, indicating that all solvent vapors have been removed from the roots pump.

3-5 CHECKING THE DIRT TRAP

Occasionally check the wire mesh dirt trap {39} that rests on the pump intake (see Figure 4-1). Coarse contarmi-
nation on the dirt trap reduces the pumping speed,

36 LONG TERM STORAGE (2 weeks or longer)

CAUTION: DO NOT TRANSPORT THE ROOTS PUMP WITH PUMP FLUID IN THE FRONT COVER (41);
THE FLUID FROM THE FRONT COVER WILL SPILL INTO THE PUMPING CHAMBER IF THE PUMP {5
TILTED OR JOLTED.

Use the Section 3-2 instructions to flush out the pump and change the vacuum fluid before and after the pump is
stored for 2 weeks or longer. After changing the fiuid, run the system for about 10 minutes to ensure that all the
internal parts of the pump are coated with clean pump fluid. Cover the intake and outlet of the pump to prevent
dirt and dust from accumulating in the pumping chamber during storage.
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SECTION 4
DISASSEMBLY, CLEANING, AND ASSEMBLY INSTRUCTIONS

REQUIRED MATERIALS AND TOOLS

Required Materials

CAUTION: DO NOT DISASSEMBLE THE PUMP UNLESS YOU HAVE A NEW GASKET SET, BEARINGS,
PISTON RINGS, THE CORRECT VACUUM PUMP FLUID, AND A SET OF SHIMS. FOR OLDER PUMPS
WITH LABYRINTH RINGS, YOU NEED A COMPLETE PISTON RING KIT.

NOTE: The catalog numbers for the sets, kits, and required new parts for your pump model are listed in Seetion
7-1 of the spare parts list,

Vacuum oil - Based on extensive operational testing, we selected HE-200 hydrocarbon oit for standard
RUVAC pumps and HE-2700 perfluoropolyether oil for extreme corrosive service pumps.
HE-2700 can't be used in standard pumps; a pump must be totally degreased "at our
factory before using HE-2700.
If you use a nonapproved oil, we can't guarantee that our pumps will meet their operating
specifications (ultimate pressure, pumping apeed, operating temperature, etg.), However,

the warranty is voided only it the nonapproved oil adversely affects the operation or
reliability of the pump.

Bearings

Piston rings

Set of shims

Container for catching pump fluid

Bar made of soft metal {see the first NOTE in Section 4-2}

Screw that has the same metric threads as the internal threads of the dowel pins {see Section 4-2-3, Step 6a)
Brass bolt {see Section 4-2-3, Step 7}

Cleaning solvent — Triethane 11, acetone, or another sujtable solvent

Degreasing soivent for pumps using perflucropolyether vacuum oil - Freon TF

Rinse solvent for pumps using perfiuoropolyether vacuum oil - Freon or ancther nonhydrocarbon solvent
Loctite 271

Two wooden blocks {see Figure 4-34)
For WA-2000 and WAU-2000 pump models only - 5 minute epoxy
Spare parts as required {see Section 7-2)

‘Required Tools

NOTE: All required tools and all nuts, bolts, screws, and threaded holes are metric, except for the motors on
WA- and WAU-Series pumps, which contain U.S. standard bolts and screws, The screws attaching a U.S. motor to
a WA- and WAL-Series pump are also U.S. standard.

Metric box or ratchet wrench set

For WA- and WAU-Series pumps — 5/16- or 3/8 inch allen wrench
Metric allen wrench set

Qil injector equipment (see Section 4-2-1, Step 6h)

Large snap ring pliers

Flat blade screwdrivers

For WS- and WSU-Series pumps — phillips serewdriver

Rubber hammer

Regular hammer

Onhmmeter {optionat) (see Section 4-2-2}

Adjustable wrench (Section 4-2-3, Step 6a}

Puiler {see Section 4-2-3, Step 3}

Jackscrews with the same metric threads as the jackscrew holes in the end plates {see Section 4-2-3, Step 6¢)
Four 1/16- or 1/8-inch thick metal plates {see Section 4-2-3, Step 6c¢)
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Adjustable spanner; or large pair of snap ring pliers; or two drill bits, drift pins, or other sturdy pins {see Section
4.2-4, Step 2}

Wire brush

Grade 220 and B0 sandpaper

Air compressor (optional) {see Section 4-3-1, Step B}

For pumps being converted from labyrinth rings to piston rings and for pumps with new end plates — drill and
plug (see Section 4-4-1, Step 3b); puller (see Section 4-2-4, Step 1)

File (see Section 4-4-1, Step 7a)

Press,‘or a pipe with the correct dimensions to be used as a driver {see Figure 4-23}

Punch {see Section 4-4-2, Step 1d)

Spacer steeve {see Section 4-4-2, Step 7}

Set of long feeler gauges (see Figure 4-28)

Straightedge

Dial indicator gauge (see Figures 4-30 and 4-32}

Pipe and bar {see Figure 4-32)

For WA- and WAU-Series pumps only - shaft seal driver or pipe with the correct characteristics (see Section

4-4-4-1, Step 3).

For WA- and WAU-Series pumps only — vice-grip pliers and levers {see Figure 4-37}

L.ong nose pliers

For WA- and WAU-Series pumps only - 3/4-inch open end wrench (see Section 4-4-5, Step 5a)

4-2 DISASSEMBLING THE PUMP

4-2-1

WARNING: DO NOT BEGIN DISASSEMBLING THE PUMP UNTIL THE SYSTEM S TURNED OFF AND
THE POWER IS DISCONNECTED,

WARNING: iF THE PUMP HAS BEEN USED ON HAZARDOUS, CORROSIVE, OR VOLATILE CHEMICALS,
OBSERVE PROPER SAFETY PRECAUTIONS BEFORE OPENING THE PUMP,

NOTE: Any time you loosen or tighen a nut or screw on an impeller shaft or turn the oil injector, insert a bar
made of aluminum or other soft metal into the pump intake to prevent the impeller shaft from turning. Do not
insert the bar through to the pump odutlet because it could bend the oil equalization tube {2).

Disassembiing the Front End of the Pump
1. Remove the pz}mp from your system as follows:

a. Remove the screws attaching the inlet and the outlet line of the system to the ASA
adapters {4} on the intake and outlet of the pump; remove the sealing discs from the
adapters (4).

b. Remove the nuts from the adapter flange studs; remove the adapter flange (4) from the
tntake and outlet of the pump {see Figures 1-1 and 4-1).

c. Remove the sealing disk {37} with dirt trap (38) from the pump intake and the sealing
disk {6) from the pump outlet (see Figure 4-1).

d. Remove the bolts attaching the mounting feet (34/33} of the pump to the frame of the
systern,

2. CAUTION: FAILURE TO DRAIN THE PUMP FLUID FROM THE FRONT COVER (41} BE-
FORE TRANSPORTING THE PUMP COULD RESULT IN FLUID SPILLING INTO THE
PUMPING CHAMBER.

Remove the plug screws (42) from the oil inlet port and the oil drain port in the front cover (41)
and allow the pump fluid to drain into a suitable container {see Figure 4-1}.

3. WARNING: VACUUM PUMP FLUIDS ARE EXCELLENT LUBRICANTS AND AS SUCH ARE
VERY SLIPPERY. BE CAREFUL WHEN HANDLING THE FRONT COVER (41} SINCE IT
CONTAINS PUMP FLUID WHICH COULD SPILL CAUSING A HAZARD.

Remove the front cover {41} as follows:
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Figure 4-1. ASA Adapters, Sealing Discs, and Diaphragm Pressure Switch Removed from the Pump  1r21s
' {(WA-250 pump model shown).

Section 4-2-1, Step 3 Cont.

a. Unscrew and remove the lower screws that attach the front cover (47} to the pump (see

Figure 4-2).

. WARNING: ESPECIALLY FOR THE HEAVIER PUMPS, BE SURE TO SUPPORT THE

FRONT COVER WHILE REMOVING THE SCREWS; OTHERWISE, THE COVER MAY
FALL, RESULTING IN BAMAGE OR INJURY.

While supporting the front cover, unscrew and remove the upper screws.

. Pull the front cover {41} from the pump and the O-ring {3} from its groove in the front

end plate {40) (see Figure 4-2).

4. Remove the nuts (48) from the impeller shafts (60) (see Figure 4-2 and the NOTE at the beginning
of Section 4-2}.

For WA/WAU/WS-2000 pump models only, also remove the washers (Part No. 627-05-445) from
the impelier shafts.

5. Remove the splash plate {49} from the drive (right) shaft (see Figure 4-2).

6. Remove the two gears {50) from the shaft as follows:

a. WARNING: FAILURE TO HAVE THE NUT (48) SCREWED ON THE SHAFT WHILE

USING THE OIL INJECTOR TO REMOVE THE GEAR COULD RESULT IN THE
GEAR (b0} FLYING OFF OF THE SHAFT AND CAUSING INJURY.

Install the nut onto the impeller shaft with a 1/8-inch gap between the nut {48) and the
gear {50},
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Figure 4-2. Front Cover Removed from the Pump {(WA-250 pump model shown).

TABLE 4-1. OIL INJECTOR EQUIPMENT PART NUMBERS

Part Name Dimensions {inches) Part No.
Oil Injector R3/8 ' 590-60-109- 1
Valve Nipple R3/8/R3/8 431-79-104
. Reducing Nipplet R3/8 to R1/8 431-79-103
Reducing Nipple™ R3/8 to R1/4 701-20-332

*This reducing nipple is required only for the WA/WAUWS/WSU-500 and -1000
pump modeis,

t This reducing nipple is required for the WAMAU/WS/WSU-160, -250 pump
-2000 pump modals,
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b. WARNING: Never use the oil injector if it hasn’t been modified with the safety hole
and rupture-disc assembly. See the oil injector instructions (P/N 722-78-034) for
important safety instructions.

NOTE: Qil injector equipment ¢an be odered from lLeybold. Table 4-1 lists the part
numbers for the equipment.

Install the oil injector onto the end of the shaft as follows (see Figure 4-28).

{1

2)

(3)

{4)

(5)

Unscrew the threaded cylinder from the oil injector sleeve until three-fourths
of the threads on the cylinder are exposed. Apply vacuum grease to the
threads on the cylinder.

Push the plunger, which is in the center of the threaded cylinder, back until jt
bottoms out in the sieeve.

Tilt the threaded cylinder/sleeve assembly back and fiil the hole in the center
of the cylinder with the correct vacuum pump fluid {see Section 4-1-1),

NOTE: The threaded cylinder, valve nipple, and reducing nipple must be
screwed together tightly to ensure an oil-tight seal.

.Attach the valve nipple to the oil injector and the reducing nipple to the valve

nipple.

NOTE: For WA/WAU/WS_-ZOOG pump models only, screw the oil injector into
the threaded hole on the gear rather than into the end of the shaft.

Screw the oil injector assembly firmly into the threaded hole in the end of the
shaft {see Figure 4-28}.

1R-2.24

Figure 4-3. Splash Plate, Gears, and Rings Removed from the Front End of the Pamp

{WA-250 pump mode! shown).
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c. WARNING: DO NOT STAND BEHIND THE OIL INJECTOR WHEN IT IS IN-
STALLED ON THE SHAFT. THE HIGH OIL PRESSURE INSIDE OF THE INJECTOR
AND SHAFT CAN CAUSE THE INJECTOR TO ELY OFF THE SHAFT CAUSING
DAMAGE QR INJURY. BE SURE TO WEAR SAFETY GLASSES.

NOTE: When using the oil injector, be prepared to catch the excess pump fluid.

NOTE: [t may be necessary to tap the face of the gear with a hammer to loosen it or to
pry it off with a screwdriver.

While supporting the reducing nipple with an open end wrench, turn the handie of the oil
injector clockwise so that pump fluid is forced between the shaft and the ID of the gear,
until the gear (50} becomes separated from the tapered shaft and knocks against the
-nut {48).

d. Remove the oil injector equipment and the nut (48).
e. Pull the gear (50) from the shaft (see Figure 4.3).
f. Repeat Steps Ba through Be to remove the gear (50) from the other impelier shaft.

7. Using snap ring pliers, remove the retainer rings {51} and then the spacers{53)and shims (52}
from the two bearing wells in the front end plate (40) (see Figure 4-3}. Wire or tape the retainer
rings, spacers, and shims together so that you don’t misplace them,

B. NOTE: The pressure switch adapter (B) is screwed into a tapped hole just below the intake of the
pump. :

For WA- and WS-Series pumps only, remove the KF®clamp ring {10} and centering ring (2) that
secure the diaphragm pressure switch {11} to the pressure switch adapter {8). Remove the dia-
phragm pressure switch (11) from the pump {see Figures 1-1 and 4-1).

KF®isa registered trademark of Leybold.
4-2-2  Disassembling the Motor End of the Pump
 If you suspect a motor malfunction, use an chmmeter to check the motor as follows:

a. Check each of the windings to ground for short circuits,

b. Check the resistances between windings {phases); Table 4-2 lists the approximate resist-
ance for each pump model,

TABLE 4-2. APPROXIMATE RESISTANCE BETWEEN MOTOR WINDINGS (phases)

. WA- and WAU-Series Pumps WS- and WSU-Series Pumups
Approximate Resistance* Approximate Resistance*
P Modet
ump vlode (Ohms) Pump Model {Ohms)
WA/WAL-150 See Appendix C. WS/WSU-150 127
WA/WAL-250 See Appendix C. WS/WSU-250 12.7
WA/WAU-B00 See Appendix C. WS/WSU-500 14.0
WA/WAL-1000 See Appendix C. WS/WSU-1000 9.0
WA/WAU-2000 See Appendix C. WS-2000 2.2

*Resistances are measured aver star point.

RUVAC 00" WA/WAU/WS/WSU Manual, Edition M




4-2-2-1 WA-

NOTE:

1.

NOTE: This figure applies only to WA- and WAU-Series pumps.
Figure 4-4. Motor, Coupling, and Coupling Shield Removed from the Pump
(WA-250 pump model shown).

1R-2.27

and WAU-Series Pumps — Motor End Disassembly
Section 4-2-2-1 is for WA- and WAU-Series pumps only.

WARNING: FAILURE TO SUPPORT THE MOTOR WHEN REMOVING THE SCREWS COULD
RESULT IN THE MOTOR FALLING AND CAUSING DAMAGE OR INJURY.

NOTE: Sometimes it is necessary to use metric jackserews 1o pry the motor from the pump.

Remove the U.S. standard screws that attach the motor {19) to the motor mount {20} and puli the
motor from the pump (see Figure 4-4).

. For WA/WAU-150, -250, -500, and -1000 pump models, remove the shield retainer {21} from the

end of the motor mount {20) (see Figure 4-4}.

For WA/WAU-2000 pump models, if necessary for repair, remove the motor adapter flange (22}
from the motor,

. Remove the coupling insert (16} from the motor-side coupling {15) {(see Figure 4-4).
. Pull the coupling shield (17} from the inside of the motor mount (20} {see Figure 4-4).

5. Unscrew and remove the dip stick (24} from the top and the plug screw {42) from the bottom of

the motor mount (20}, and allow the fluid to drain into a suitable container (see Figures 4-4 and
4-b).

8. Remo.ve the shaft screw and washer {29} from the end of the pump shaft (see Figure 4-4}.

7. Pull the coupling {15) from the pump shaft {see Figure 4-4).
8. Lift the key {14} from the pump shaft (see Figures 4-4 and 4-5}.
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18-2.30

NOTE: This figure applies only to WA- and WAU-Series pumps.
Figure 4-5. Motor Mount Removed from the Pump {WA-250 pump model shown}.

Section 4-2-2-1 Cont.
9. WARNING: BE CAREFUL WHEN HANDLING THE MOTOR MOUNT SINCE IT CONTAINS
PUMP FLU{D WHICH COULD SPILL CAUSING A HAZARD.

Remove the screws attaching the motor mount {20} to the pump; pull or pry the mount {20} off
of the pump and pull the Q-ring {13} from its groove in the intermediate flange (30} (see Figure
4-5).

10. CAUTION: DO NOT SCRATCH THE iNSIDE OF THE MOTCR MOUNT WHEN DRIVING THE
RADIAL SHAFT SEAL; SCRATCHES TO THESE SURFACES COULD RESULT IN A PUMP -
FLUID AND GAS LEAK.

Drive the radial shaft seal {26) toward the motor side of the motor mount {20) until the seal (26}
falls out of the motor mount {20) {see Figures 4-4 and 4-5).

4-2-2-2 WS- and WSH-Series Pumps — Motor End Disassembly
NOTE: Section 4-2-2-2 is for WS- and WS -Series pump models only.

1. Remove the phillips screws that attach the motor end cover (69} to the motor and remove the
cover (see Figure 4-8).

2. Remove the nuts, washers, and the spacer fugs (72} from the four studs (71) that do not have fan
brackets attached to them (see Figure 4-8).

3. If necessary for repair, remove the screws that attach the cover to the terminal box of the motor;
remove the cover from the terminal box.
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NOTE: This figure applies only to WS- and WSU-Series pumps.
Figure 4-6. Motor End Cover Removed from the Pump (WS-250 pump-model shown).

Section 4-2-2-2 Cont.

4. If necessary for repair, disconnect the wires that attach the fan to the terminal board of the motor
{see Figure 4-41}.

5. Use a screwdriver and a rubber hammer to pry and tap the collar (75} icose from the pump; pull
the collar/canned motor tube/stator assembly {78/73/65) from the pump {see Figure 4-6); remove
the O-ring (13} from its groove in the outside of the intermediate flange (30).

6. f nécessary for repair, disassemble the collar/tube/stator assembly (75/73/68} as follows:

a. Remove the nuts and washers from the two studs {74) that have fan brackets attached to
them (see Figure 4-6).

b. NOTE: The fan on the WS-2000 has a large capacitor attached 1o it.

Remove the fan (68} and the two remaining spacer lugs {72) from the motor {see Figures
4-6 and 4-7).
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NOTE: This figure applies only to WS- and WSU-Series pumps.
Figure 4-7. Disassembled Canned Motor (WS-250 pump modsl shown).

Section 4-2-2-2, Step 6 Cont.

c. Use two screwdrivers to pry the stator {65) off of the canned motor tube (73) (see
Figures 4-6 and 4-7).

d. CAUTION: DO NOT DENT THE CANNED MOTOR TUBE.
Remove the collar {75) from the canned motor tube {73} {see Figure 4-7),

7. Remove the shaft screw, ball washer (66), and seat washer {67} from the end of the shaft {see
Figure 4-8}.

8. Remove the four studs (71} and the O-ring (13} from the intermediate flange (30} (see Figure 4-8).
9. Pry the armature {70} and attached sleeve off of the shaft {see Figure 4-8).

10. Remove the key {14) from the pump shaft (see Figure 4-8).
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NOTE: This figure applies only to WS- and WSU-Series pumps,
Figure 4-8. Armature Removed from the Pump (WS-250 pump model shown).

4-2-3  Disassembling the Intermediate Flange and End Plates

1. WARNING: BE CAREFUL WHEN HANDLING THE INTERMEDIATE FLANGE (30) SINCE!IT
CONTAINS PUMP FLUID WHICH COULD SPILL CAUSING A HAZARD.

Remove the intermediate flange as follows:

a. Remove two of the screws attaching the intermediate flange {30) to the pump {see Figure
4-8}. :

b. CAUTION: FAILURE TO SCREW THE METRIC SCREW ALL THE WAY INTO THE
THREADED HOLE IN THE DOWEL PINS (31) COULD RESULT IN DAMAGE TO
THE THREADS.
Using & hammer, an adjustable wrench, and a screw that has the same metric threads as
the internal threads of the dowel pins {31), pull the two dowel pins {31) from the
intermediate flange (30) (see Figures 45 and, 4-8}. Figure 4-10 shows the above-
mentioned tool~ being used to remove a dowel pin from the rear end ptate.
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Figure 4-8. Removing and Diéassembling the Intermediate Flange (WA-250 pump model shown). 7.3

Section 4-2-3, Step 1 Cont.

¢. Remove the remaining two screws attaching the intermediate flange (30} to the pump
(see Figure 4-8). :

d. Pull the intermediate flange {30} from the pump and the O-ring (3} from its groove in the
rear end plate {32) {see Figure 4-9}.

2. For the WS5-2000 pump model and all WA- and WAU-Series pumps, disassemble the intermediate
flange as follows {see Figure 4-9).

a. For the WS-2000 and the WA- and WAU-2000 Series pumps only, remove the two screws
and washers that hold the bearing (27) in place.

For ali other WA- and WAU-Series pumps, use snap ring pliers to remove the retainer
rings (25/27A) from each end of the bearing well in the intermediate flange (30).

b. NOTE: New bearings should be used when reassembling the pump.
Puli the bearing (27} from tha bearing well.

¢. CAUTION: DO NOT SCRATCH THE INSIDE OF THE BEARING WELL; SCRATCHES
COULD RESULT IN A GAS OR PUMP FLUID LEAK.

Drive the radial shaft seals (26) from the intermediate flange bearing well.

3. NOTE: If necessary, use the puller (P/N 701-00-254), or use two long metric screws and a flat
bar to make a puller for removing the oil slinger.

Using a puller with the same threads as the metric holes in the oil slinger, remove the oil slinger/
compression ring assembly (63/64) and the shaft bushing sleeve (28) from the drive shaft (see
Figure 4-9).

4. Remove the compression ring {64) from the oil stinger {63) {see Figure 4-9).
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Section 4-2-3 Cont,

5. Use snap ring pliers to remove the retainer ring (51) from its groove in each bearing well in the rear
and plate (32); pull the spring washers (62) from each bearing well {(see Figure 4-12).

6. NOTE: Note the location of the four or six large threaded holes in the end plate. These holes will
be used with jackscrews in Step 6c.

Remove thé rear end plate {32) from the pump as follows:

a. CAUTION: FAILURE TO SCREW THE METRIC SCREW ALL THE WAY INTO THE
THREADED HOLE IN THE DOWEL PINS {31) COULD RESULT IN DAMAGE TO
THE THREADS.

‘Using a -hammer, an adjustable wrench, and a screw with the same metric threads as the
internal threads in the dowel pins, pull the two dowel pins {31) from the rear end plate
{32) as shown in Figure 4-10.

b. Remove the screws attaching the rear end plate {32} to the pump housing (35},

1R-72A

Figure 4-10. Removing the Dowel Pins from the Rear End Plate (WA-250 pump model shown).
¢. CAUTION: DO NOT SCRATCH THE SEALING SURFACES OF THE END PLATE OR
PUMP HOUSING. :
Pull the end plate (32} from the pump as follows (see Figure 4-11),

(1) Screw a jackscrew with the correct metric threads and diameter into each of
the four or six large threaded jackscrew holes, until the end plate is 1/16- to
1/8-inch from the pump housing.

(2} Unscrew the jackscrews.
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Section 4-2-3, Step 6¢c Cont.

{3} Slide a 1/16- or 1/8-inch-thick metal plate between the end plate and the
pump housing at each of the jackscrew holes,

NOTE: The thin plate is to prevent the smaller threaded holes in the pump
housing from being damaged by the jackscrews.

{4} WARNING: FAILURE TO SUPPORT THE END PLATE WHILE RE-
MOVING IT FROM THE PUMP COULD RESULT IN THE END PLATE
FALLING AND CAUSING DAMAGE OR INJURY.

Screw a jackscrew inte each of the jackscrew holes, until the end plate is free
from the pump housing. Remove the end plate {32} from the pump.

{6} Remove the jackscrews from the end plate.

Plates to Protect
Pump Housing

End
Plate \

Jackscrews

Jackscrews -

1R 154
Figure 4-11. Using Jackscrews and Plates to Remove the Rear End Plate
{WA-250 pump model shown).

d. Pull the O-ring {3) from its groove in the inside of the rear end plate (32} (see Figure
4-12).

e. Pull the Q-ring (1) from its groove around the end of each of the oil level equalization
tubes {2/36) in the pump housing (see Figure 4-12),

7. NOTE: New bearings should be used when reassembling the pump,

NOTE: It is sometimes necessary to tap the bearings from the inside with a brass bolt to remove
them from the end plate.

Pull the bearing {54) from each of the two bearing wells in the end plate {see Figure 4-12}.

8. Remove the splash ring {55) and O-ring {58} from each bearing well in the end plate (see Figure
4-12},
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Section 4-2-3 Cont.

R-7.74

NOTE: _The spring washers (62) are not shown in this photograph.
Figure 4-12. Disassembled Rear End Plate {WA-250 pump model shown}.

9. NOTE: Older model pumps have the labyrinth rings; more recent units have piston rings; skip
Step 9 if your pump has labyrinth rings {(see Figure 4-13).

For pumps with piston rings, proceed as Toliows (see Figure 4-12).
a. Push the piston i'irig holder {8} from each bearing weli.
b. NOTE: New piston rings should be used when reassembling the pump.
Rem.ove‘the piston rings (57) from the piston ring holders {58).

c. NOTE: It is necessary to remove the piston ring housing (58} from the end plate only if
the piston ring housing (59} is damaged.

If necessary for repair, use a press and a pipe with the same 1B and OD as the piston ring
housing {59]) to drive the piston ring housing {59} toward the outside of the end plate
until it is out of each bearing well in the end plate (see Figure 4-12).
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Section 4-2-3 Cont.

10. NOTE: It may be necessary to tap the front end of each impeiler shaft with a rubber hammer to
loosen it from the front end plate (40}.-

Pull the two impellers {60} through the open end {rear end} of the pump housing (35} to remove
them from the pump (see Figure 4-12).

11. Repeat Steps 6, 7, 8, and 9, except 'rembve and disassembie the front end plate {40).
4-2.4  Disassembling the Remaining Paﬂs o

1. NOTE: Most older model'pur'n;.as have the_labyrinth rings {see Figure 5-1}, more recent units have
piston rings. We recommend replacing labyrinth rings with piston rings.

REQUIRED ACTION: For pumps 'With lab'w'inth rings, use a puller o remove the labyrinth rings
and the inner bearing race from each end of both impeller shafts. Discard the labyrinth rings and
bearing race (see Figure 4-13).

1R-8.28A

Figure 4-13. Using a Puller to Remove Labyrinth Rings from the ImpeHer Shaft of
an Older Model Pump (WA-250 pump mode! shown}.
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1R-8.15A

Figure 4 14 Usmg Snap Ring Pliers to Remove the OH-Level-Sight-Glass Assembly from
' the Front Cover {WA-250 pump made) shown) '

Section 4-2-4 Cont.

2. NOTE: Itis not necessary to remove the sight glass assembly unless it is damaged or leaking.
if necessary, remove and disassemble the oil level sight glass as deEGWS'

a. Use one of the following three methods to remove the sight glass assembly from the front
cover (41).

_Me__thod (1} — Unscrew the assembly using a spannér which has the correct pin locations to
match the two holes in the threaded ring {47).

or

Method {2) — {See Figure 4-14.) Place the nose ends of a large pair of snap ring pliers into
the two holes in the threaded ring (47}, insert a screwdriver or small bar
between the nose ends of the snap ring pliers; use the screwdriver or bar to
force the pliers and the threaded ring {47) to turn counterclockwise; un-
screw the ring {47} from the front cover (41}.

or

Method {3) — Place a sturdy pin, drift pin, or drifl bit into each of the two holes in the
threaded ring (47}, cross the pins to form an "X} insert a screwdriver or
small bar through the sight-glass side of the “"X'’; use the screwdriver or har
to force the pins and ring {47) to turn counterclockwise; unscrew the ring
{47} from the front cover (41).

b. Remove the thrust washer (46}, sight glass {45), and gasket (44) from the front cover {41)

{see Figure 4-15).
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40

Figure 4-15. Miscelfaneous Disassembled Parts (WA-250 pump model shown]. [LEANES

3. Remove the dirt trap (38) and the O-ring {38) from the intake sealing disc (37} {see Figure 4-15).
4. Remove the Q-ring {7} and inner ring from the outlet sealing disc {8) (see Figure 4-15},

5. Remove the flat gasket (43) from each phug screw (42) {see Figure 4-15).
6

. For WA- and WAU-Series pumps oniy, remove the flat gasket {23} from the dip stick {24} (see
Figure 4-15}.



1R-6.36A

NOTE: This figure applies only to WAU- and WSU-Series pumps.

NOTE: The design of the parts of the pressure relief valve differs from pump model-to-pump model;
however, the parts are functionally similar. The WSU-Series pumps do not have the spring {78).

Figure 4-18. Disassembled Differential Pressure Relief Valve (WAU-250 pump model shown).

Section 4-2-4 Cont.

7. For WAL and WSU-Series pumps only, remove and disassemble the differential pressure relief
valve as follows (see Figures 4-16 and 4-44),

a. Remove the socket head cap screws attaching the-valve cover (76) to the pump housing

{35U)}. Remove the valve cover.
. For WAU-pump models only, remove the spring {78} from the valve plate (80).
. Remove the valve plate {80) from the pump housing (35U).

. Remove the O-ring {77) from the valve cover {76} and the two O-rings {81/82) from the
valve plate (80}.

. NOTE: The WAU/WSU-150 and -2000 Series pumps have two bushings (79); all other
pump models have one bushing (79).

For WAU- and WSU-150 pump models, remove the two bushings {79} from the valve
cover (76} only if the bushings are worn.

For all other pump models, remove the bushing (79) from the valve plate (80} only if the
bushing {79} is worn.
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4-3 CLEANING AND INSPECTING THE DISASSEMBLED PUMP

4-31

4.3.2

4.3-3

CAUTION: THE SECTION 4-3 INSTRUCTIONS ARE FOR CLEANING PUMP PARTS. DO NOT USE THESE
INSTRUCTIONS FOR CLEANING THE MOTOR.

General Cleaning Instructions

NOTE: it is best to clean each part just before it is assembled so that dust does not accumulate on the part
between cleaning and assembly.

It is not necessary to clean parts that will not be reused. If you are disassembling the pump, we recommend
installing new bearings, a new compression ring, new piston rings, and new Q-rings and gaskets. if your pump has
labyrinth rings, we recommend replacing the labyrinth rings with a piston ring kit {see Section 7-1 of the Spare
Parts List}.

Use the following cleaning steps to clean all pump parts.
1. Wash the part in triethane 1, acetone, or another suitable solvent,
2. Use a wire brush to remove loose dirt and burrs. Be sure to remove burrs from the edges of parts.
3. Use Grade 220 sandpaper to sand the surface smooth.
4. Rinse the part in clean triethane {il, acetone, or another suitable solvent.
8, Use compressed air to blow off any remaining solvent or dirt.

Special Requirements for Extreme-Corrosive Service Pumps

WARNING: STEPS 1 THROUGH & BELOW MUST BE FOLLOWED FOR ALL PUMPS THAT USE
PERFLUQRCPOLYETHER VACUUM OiL.

WARNING: DO NOT SMOKE WHEN USING FREON. FREON CAN DECOMPOSE TO A HAZARDOUS VAPOR
IN THE HOT TiP OF A CIGARETTE. BE CERTAIN TO HAVE PROPER VENTILATION WHEN USING FREON.

WARNING: DO NOT USE A HYDROCARBON OIL IN PUMPS USED FOR PUMPING OXIDIZERS OR HIGHLY
CORROSIVE GASES, WE RECOMMEND HE-2700 PERFLUOROPOLYETHER VACUUM OIL FOR THESE
APPLICATIONS. '

1. Clean all parts using the instructions in Sections 4-3-1 and 4-3-3.

2. Degrease all tools that will be used for handling degreased oxygen-service pump parts. Ensure that
the working surface is free of all hydrocarbon substances.

3. Degrease all metal pump parts in Freon TF vapors.
4. Rinse all parts in Freon or another nonhydrocarbon solvent.

5. Wet all seals and all parts that go inside of the front cover or inside of the shaft seal housing with
HE-2500 perfluoropolyether vacuum oil.

6. Reter to Section 4-4 to reasssemble the pump using new o-rings and gaskets, and HE-2500 vacuum oil.

instructions for Cleaning and Inspecting all Pump Models

NOTE: See Section 4-3-1 for recommended cleaning solvents and methods for standard series pumps. See
Section 4-3-2 for special cleaning instructions for oxygen service pumps.

Give particular attention to cleaning the following areas.
1. Inspect the O-ring grooves for burrs and dirt. Sand srnooth and clean as necessary.

2. Check the tapered dowel pins {31} and impeller shafts {60} to ensure that they are perfectly
straight. If 2 pin or shaft is bent, replace the bent part with a new part {see Figure 4-12).

3. inspect the coupling key (14} and the shaft for burrs and scratches. Use Grade 220 sandpaper to
lightly sand the shaft and remove any burrs and scratches. Clean the shaft {see Figure 4-8).
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4, Sand the key (14} until it will slide easily into its slot in the drive impelier shaft {see Figure 4-8),

5, Check the impelers for marks, scoring, or flattened edges. Replace, if necessary. Use Grade 220
sandpaper to sand the edges of the impellers {60); clean the outside and inside surfaces of the
impetler (see Figure 4-12}.

6. Ensure that all dirt is cleaned from the inside of the oil leve! equalization tubes {2/36)} (see Figure
4-12).

7. Check the inside of the pump housing {35) for marks. Thoroughly clean the inside of the pump
housing {3B8). Sand the edges to remave any burrs. Make sure that the surfaces that will fit against
the O-rings are clean and free of scratches {see Figure 4-16),

8. Check the surface of the end plates for burrs, impeller marks, cracks, and scratches in the bearing
well. Replace, if necessary. Sand smooth with Grade 220 sandpaper and clean all the sealing
surfaces on the end plates {32/40), intermediate flange {30}, and the front cover (41). Ensure that
the oil flow holes in the bearing wells of the end ptates {32/40}) and of the intermediate flange (30}
are clean {(see Figure 4-19). For WA- and WAU-Series pumps only, aiso sand smooth the sealing
surfaces of the motor mount {20} {see Figure 4-b).

9. Test the fit of the bearings (54) in the two bearing wells in each end plate {32/40) as follows (see
Figure 4-12).

a. Slide a bearing into each bearing well.

b. If there is resistance, remove the bearing and sand the bearing well until the bearing slides
easily into the bearing well.

¢. Clean the bearing well and the bearing with a suitable solvent.

NOTE: For the WS-2000 and all WA- and WAU-Series pumps, also use Steps Ba, 8b, and
9c to test the fit of the bearing {27} in the bearing well in the intermediate flange (30}
{see Figure 4-5},
10. Use Grade 220 sandpaper to sand all new metal parts as necessary to remove burrs and then clean
the parts with a suitable solvent. Lubricate the new bearings with the same type of vacuum pump
fluid as will be used in the pump.

11, NOTE: Replace gears that have blue marks; blue spots on the gears indicate that they have been
hot.

Inspect the gears (50), shaft bushing sleeve (28), and all other parts for grooves, wear, seizing
marks, scoring, etc.; replace as necessary {see Section 7-2 of the Spare Parts List).

12. Carefully sand all edges of the gear teeth to remove burrs and sharp edges and then clean the gears
{50) {see Figure 4-3}.

13. This step is for WA- and WAU-Series pumps only; inspect the prangs on the motor-side and
' pump-side couplings {15} for grooves. Replace the coupling with a new coupling if necessary {see
Figure 4-4).

14, Ensure that the vent holes in the dip stick {24} are clear. Blow through the holes with an air gun
{see Figure 4-15).
15. Order replacement paris by catalog number shown in the Spare Parts List {see Section 7-2).
4-4  ASSEMBLING THE PUMP

See the foldouts in the back of this manual for the Exploded {sometric drawings of the WAU-250 and WSU-250
pump models. '

After you determine that atl parts are suitable for reassembly, proceed as follows to assemble the pump.

NOTE: Anytime you tighten or loosen a nut or screw on the impetler shafts or turn the oil injector, insert a bar
made of alurminum or other soft metal into the pump intake to prevent the impefler shafts from turaing. Do not
insert the bar through to the cutlet because it could bend the oil equalization tube {2},

4.4.1 Preparing the Pump Housing and End Plates for Assembly

1. NOTE: Cover the outlet flange with cardboard so that it is not scratched during pump assembly.
Set the pump housing {35) onto its outlet flange as shown in Figure 4-17.
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1R-9.20

Figure 4-17. Pump Housing and Rear End Plate (WA-250 pump model shown).
Section 4-4-1 Cont.

2. If not already done, install the two short (36) and one leng (2) oil level equalization tubes as
follows:

a. Insert the long tube through the lower oil equalization holes in the pump housing {see
Figure 4-17).

b. NOTE: One of the short oil equalization tubes (368} fits into the rear of the pump
housing {35}. The other short tube {36) fits into the front of the housing {35).

tnsert a short tube (36) into each of the two ends of the oil equalization hole in the side
of the pump housing {see Figure 4-17},

c. Use a structural adhesive 10 ensure a proper seal between the ends of the oil equalization
tubes (2/36) and the pump housing. Be sure to clean off any excess adhesive.

3. If you are installing new end plates {32/40) or are replacing tabyrinth rings with piston rings on old
end plates, modify the end plates as follows:

a. NOTE: All end plates on pumps using piston rings and all end plates on new pumps have
the 45° hole predrilled at the factory.

For reused end plates on pumps being converted from labyrinth rings to piston rings,
proceed as follows:
{1) lLay the end plate fiat so that the side oil-equalization hole is facing you as
shown in Figure 4-18.
{2) NOTE: The piston ring kit {see Section 7-1) includes a plug for the
evacuation hole,

insert the plug into the vacuum side of the evacuation hole in each end
44 plate {see Figure 4-18), and seal it with epoxy,



Section 4-4-1, Step 3a Cont,

{3} Drill a hole with the following characteristics into the shoulder of the lower
bearing well {see Figure 4-18).

@ The hole should have a 4mm diameter for theWA/WAU/WS/WSU-150,-250,
and -500 pump models; the hole diameter should be 5mm for the -1000
pump models and 6mm for the -2000 pump models.

¢ The hole should be drilled on the outsid® edge of the shoulder in the lower
hearing well just above the flow hole that connects the two bearing wells
{see Figure 4-19),

® The hole should be at a 457 angle slanting down toward the upper bearing
well (see Figure 4-18).

® The 45° hole should be drifled to a depth that allows it to intersect with
the oil flow hole that connects the two bearing wells (see Figure 4-19).

TABLE 4-3. PLUG ROD PART NUMBERS

Pump Model Part Name Quantity Required Catalog No. Dir?;'::j;) ns
WA/WAU
WS/WSU
150, 250, Plug rod 2 241-03-155 4x14
500
1000 Plug rod 2 241-03-164 bx6x10
2000 Plug rod 2 24103176 | 6xl14

- ERING
HOUSINGS (59}

R

Figure 4-18. Installing the Piston Ring Housings into the End Plates (WA-250 pump model shown).
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Section 4-4-1, Step 3 Cont.

b.

For new end plates and for reused end plates on pumps being converted from labyrinth
rings to ‘piston rings, plug a portion of the oil flow hole connecting the two bearing wells
in gach end plate as foliows:

{1} NOTE: The plug rod must be the correct diameter to tightly plug the oil flow
hole and must be cut to the proper length so that it does not block the 456°
hole {see Figure 4-19). Table 4-3 lists the catalog number for the plug rod for
each pump model.

Tap a metal plug rod into the lower-bearing-well end of the oil flow hole
connecting the two bearing welis {see Figure 4-18).

(2) Sand smooth the end of the rod so that it is flush with the bearing well.

(3) Clean the bearing wells and end plate.
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Figure 4-19. Cross Section of End Piate Showing Oil #low Holes. 1R-54

4, |f not already done, install a piston ring housing {58) into each of the end-plate (32/40) bearing
wells as follows {see Figure 4-18).

a,

C.

Apply Loctite 271 around the 1D of the bottom of each bearing well and on the mating
QD of the piston ring housing (59).

. Drive the piston ring housing {69) down into each end-plate bearing well until it bottoms

out (see Figure 4-18 for the correct orientation of the piston ring housing).

Clean any excess Loctite from the bearing well and from all end plate surfaces.

5. Check the fit of the four piston ring holders (58} as follows {see Figure 4-20).

Slide a piston ring holder (58) onto the shaft on either side of each impeller (80).

. Spin the holder (58) on each shaft,

If there is any resistance to the spinning, use grade 80 sandpaper to sand the 1D of the
piston ring holder umtil it spins freely on the shaft.

. Ramove the piston ring holder {58} from the shaft and rinse it with a suitable solvent (see

Section 4-1-1}.

6. Check the fit of the four splash rings {65} by sliding them onto the impeller shaft (see Figure
4-12). 1T you cannot slide the rings (55) easily, use grade 80 sandpaper to sand the |D of the splash
rings {65}, until they slide easily. Rinse the splash rings {55) with a suitable solvent {see Section

4-1-1).
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Figure 4~20.. !n:stal_'!ing'.'the Piston Ring Holders into the End Plates
: (WA725{] pump model shown).

Section 4-4-1 Cont.

7. NOTE: The Iarger pumps have four p;ston rings per holder; the smatler pumps have three (see
Figure 4-20}, :

Install the piston rings (57) as foHows {see Fxgure 4 20}

a. Check if each p;ston ring {57V is the correct size by sliding each one into a piston ring
housmg (B9} in an end plate (32/40). If the piston ring is too large to stide easily into the
housing, file the open ends of the prston rmg until it slides easily into the piston ring
housing.”

h. NOTE: it is easier to insert .the slotted end of the piston ring into the groove first and
then push the remainder of the ring into the groove.

First insert a pistdn ring (57} ifto the middle groove{s) and then insert one into each
outer groove ih the piston ring holders (58).

c. After the piston rings are installed, check to see if the rings (57} are bent by pushing them
tight against the piston ring holder {68) on cne side of the holder, and then releasing
them. If a ring does not fall back into its groove when released, it is bent or twisted;
straighten any twisted rings.
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Section 4-4-1, Step 7 Cont.

d. For pump models with four piston rings per holder, align the open ends of the four piston
rings; then rotate the third piston ring so that its open end is on the opposite side of the
holder (58} (see Figure 4-20).

For pump models with three piston rings per holder, align the open ends of the three
" piston rings; then rotate the middle ring {57} so that its open end is on the opposite side
of the holder {68) (see Figure 4-20).

8. NOTE; The end of the piston ring holder {58) that has the beveled edge on the 1D is the end
that faces the machined surface of the end plate. Ensure that the outer end of the piston
ring holder'is smooth so that it doesn't damage the O-ring that fits against it.

insert the four piston fing holders (68} into the four piston ring housings (569) as follows {see
F_igure 4.20).

" a. 'Reach through the hearing well of each end plate (32/40) and insert a piston ring holder
{68) into the piston ring housing {59} until one side of the first piston ring is inside the
housing {58) and the other side of the first piston ring is free.

b. Depress the free side of the piston ring {57) and push the piston ring holder {£8) into the
housing {59) until all of the first piston ring is inside of the housing (59).

¢. Repeat Steps 7a and 7b for .t_ha other piston rings on the holder {(58) until the end of the
holder {68} is indented slig_htly from the machined surface of the end plate {32/40).

9. instali the four O-rings {1) into the_if grooves in the pump housing {35) as foltows:
a. Clean and apply the corréct vacuum pump fluid to the Q-ring (1).

b. Inseért an Q-ring into fhe O-ring groove around the outside end of each oil level equaliz-
ation tube {2/36) (see Figure 4-22}.

10. install the large O-ring (3} into its groove on the inside surface of each end plate (32/40) as follows
{see Figure 4-22}.

a. Clean, apply the correct vacuum pump fluid, and stretch each O-ring (3).

b. insert each O-ring {3} into its groove.

1R-9.24

Figure 4-21. Rear End Plate Installed on the Pump Housing (WA-250 pump mode! shown).
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4-4-2  Installing the End Plates and impellers and Checking the Axial Gap

NOTE: For WA- and WS$-Series pumps, the side of the intake flange with a tapped hole for the diaphragm
pressure switch {11) is the rear end {the motor end) of the pump (see Figure 4-21).

For WAU- and WSU-Series pumps, there is a plug screw in the tapped hole just below the pump intake on the rear
end {motor end) of the pump.

1. CAUTION: FAILURE TO INSTALL EACH END PLATE ON THE CORRECT SIDE OF THE
PUMP HOUSING WILL RESUJ_T IN DAMAGE TO THE PUMP.

NOTE: The only d:fference between the two end plates is the focation of the mating holes for the
side oil level equalization tubes. The side hole is on the rught on one end plate and on the left on
the other end plate. Make sure that both the side and bottom holes in the end plate align with the
side and bottom oil level equalization tubes in the pump housing. 1f both holes cannot be aligned
with both tubes, it means that the end plate is on the wrong side of the pump housing,

NOTE: The machined surface is the inside surface of the end plate.

‘NOTE: |If you are instailing a new end plate (32/40} or a new pump housing {35), the dowel pin
holes have not been reamed out, therefore, skip Steps 1a, b, and 1d for now.

CAUTION: FAILURE TO ENSURE THAT THE O-RINGS ON THE END PLATE AND AT THE
END OF THE OIL LEVEL EQUALIZATION TUBES REMAIN IN THEIR GROOVES COULD
RESULT IN DAMAGE TO THE O-RINGS AND POOR PUMP PFERFORMANCE.

REQUIRED ACTION: install the rear end plate {32} onto the pump housing (35} as follows (see
Figure 4-21}.

a. Insert the narrow end (the end without the internal threads) of the tapered dowel pins
{31) into the two alignment holes in the rear end plate {32).

b. NOTE: The top of the end plate has two oil slots, each with an oil flow hole.

Align the tapered dowel pins extending out of the end plate {32} with the alignment holes
in the pump housing (35) and attach the plate to the housing (35) (see Figures 4-21 and
4.22}.

¢, NOTE: Hold the end plate tight against the pump housing so that the Owrings {1/3)
cannot slip out of their grooves while attaching the end plate.

Screw the four socket head cap screws finger-tight to secure the end plate to the pump
housing,

d. NOTE: Do not drive the dowel pins in hard or they will be difficult to remove,
Use a punch to tap the dowel pins {31} until they are seated in their alignment holes.
e. Tighten the four screws installed in Step lc.

2. NOTE: Both impellers should be installed into the pump housing so that the lobes are vertical for
now (see Figure 4-22},

‘NOTE: Make sure that the piston ring holiders (58) are not pushed cut when inserting the im-
pellers. If a piston ring holder is pushed out, insert it back into position after the impellers are
installed {see Figure 4-21).

REQUIRED ACTION: Install the impeilers {60) as follows {see Figure 4-22).

a. Looking from the open end of the pump housing, insert the nonthreaded end of the
impeller {60} that has the shorter shaft through the left piston ring holder in the rear end
plate (32).

b. Insert the longer end of the drive impeller {80} {the impeller that has the longer shafi)
through the other piston ring holder (68) in the rear end plate (32).

3. Repeat Step 1, except install the front end plate (40) onto the front end of the pump housing {see
Figure 4-22).
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NOTE: The impellers {60} shown in this figure are not the solid type.
Figure 4-22. Installing the {mpetlers and Front End Plate.

Section 4-4-2 Cont.

4, Slide an O-ing (56} ovér both ends of the two impeHer shafts (80} until each G-ring (b6} is tight
against the piston ring holder (58) (see Figure 4-12).

. NOTE: When .instailed correctly, the narrower end {the neck) of the splash ring (55) faces the
outside of the pump.

Slide a splash ring {5} over each of the two impeller shafts {60} extending out of the front end
plate {40) until each splash ring {55} is tight against the O-ring {66} (see Figure 4-12},

6. Install a new ball bearing {54) into the two bearing wells in the front end plate {40) as follows:

a. Apply the correct vacuum pump fluid to the bearings, the |D of the bearings, and to the
shafts.

b. Slide a ball bearing {54} over each of the two impeller shafts (60} extending out of the
front end plate {40),

¢. NOTE: The thickness of the feeler gauge used in this step should be within the tolerance
shown for the corresponding axial gap for your pump model in Table 4-4.

Place the feeler gauge through the pump intake so that it is between the end of the impeller
and the end piate; the feeler gauge must be placed on the opposite end of the impeller
from where you are installing the bearing (see Figure 4-23). For example, before pressing
@ bearing into the front end plate (40} on the drive impeller shaft of a WA-250 pump
model, insert 8 0.2-mm or 0.008-inch feeler gauge between the end of the drive impeller
and the rear end plate {32).

d. Press fit a bearing into each bearing well. If a press is not available, use a hammer and a
pipe that has the same D and QD as the inner bearing race to drive the bearing until itis tight
against the splash ring {55) (see Figure 4-23).

e. Remove the feeler gauge that you inserted in Step Bc.
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Figure 4-23. Installing a Bearing in the Rear End Plate (WA-250 pump mode! shown).
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TABLE 4-3A - DIMENSIONS FOR SPACER SLEEVE TOOLS FOR INSTALLING BEARINGS

e il s
RUVAC 150/250 1 14 Dia. X 18 wall 11/8 M8
RUVAC 500 3 142 Dia. x 1Ié wall 1 %2 M24
RUVAC 1000 1 3/4 Dia. x 5/32 wali 178 M27
AUVAC 2000 2 Dia. x 316 wall 212 M30

7. Install a spacer sleeve, a #126 metric washer (see Table 4-3A), and the nut onto each of the
two impeller shafts which extend out of the front-end-plate (40) {see Figure 4-23); the nut, washer,
and spacer sleeve hold the front-end-plate bearings in place while you drive the bearings into

the rear-end-plate in Step 8.

8. Repeat Steps 5 and 6, except instalt a splash ring (565) and ball bearing (54} onto each of the two

impelier shafts which extend out of the rear end plate {32) {see Figure 4-23).

9. Remove the nut and spacer sleeve from the two shafts which extend out of the front end plate

{40) {see Figure 4-23}.

10. For WA/WAU- and WS/WSU-1000 and -2000 pump models only, install the distance ring {61} over
the drive shaft and into the bearing well in the rear end plate (32), until it is against the bearing

(54}.

11. tnstall spring washers into each of the two bearing wetls in the rear end plate (32) as fotlows:

a. Test the spring washers {62) 1o ensure they have sufficient spring.

b. Proceed as follows to insert the spring washers {62).

{1

{2}

Place each set of two spring washers {62) together so that the [D's are tight
against each other and so that there is a gap between the OD's (see Figure

4-24).

Slide the spring washers onto the shaft until they fit against the bearing
The quantity of spring washers needed in
is four for the WA/WAU/WSIWSU
-150 and -250 pump models, six for the WA/WAU/WS/WSU 500 models,

in the rear end plate (32).
each rear-end-plate bearing well

and eight for the WA/WAL/WSIWSU -1000 and -2000 models.
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Figure 4-24. Spring Washer Arrangement, Side View.

Figure 4-26. Installing Spring Washers, Retainer Rings, Shims, and Spacers in the Bearing
Wells of the End Plates {(WA-250 pump model shown),

52
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Section 4-4-2 Cont.

*

12. Use a large pair of snap ring pliers to install a retainer ring {51) into the retainer ring slot in each of
the two bearing wells in the rear end platé (32) (see Figure 4-25).

13. NOTE: A shim set is necessary to do Step 13. The catalog numbers for shim sets are listed in
Section 7-1 of the Spare Parts List.

Install a shim (52} and a spacer (53} into each of the two bearing wells in the front end plate {40)
as follows (see Figure 4-25),

a. Slide a shim (52) and then a spacer {53) onto the shaft until they fit against the bearing in
the front end plate.

b. Use a large pair of snap ring pliers to install a retainer ring {51) into the retainer ring slot
in each of the two bearing wells in the front end plate {40) (see Figure 4-25).

¢. NOTE: The clearance betwesn the ends of the impellers (60) and the front {40) and rear 44

{32} end plates is referred to as the axial gap.

NOTE: Before measuring the axial gap on the front end of the pump, it may be neces-
sary to push the front end of the shaft {see Figure 4-26}, insert the feeler gauge between
the end of the impeller and the front end plate {40}, and then pull the front end of the
shaft to ensure that it is not binding.

FEELER
GAUGE

FRONT END
PLATE (40}

1R-11 17

Figure 4-26. Measuring the Axial Gap Between the End of the Impeller and the
Front End Plate (WA-250 pump model shown).

REQUIRED ACTION: Reach {hrough the intake of the pump housing with a feeler
gauge and measure the axial gap on both ends of each impeller while the impeliers {60}
are resting freely.

d. tf the axial gap is not within the tolerance listed for your pump maodel in Table 4-4,
remove the retainer rvings (51} and spacers {63) from the bearing wells in the front end
plate (40}, replace the shim in each bearing well {52} with a thicker or thinner shim as
necessary, reinstall the retainer ring and spacer, and recheck the axial gap. Continue
changing the shims and rechecking the axial gap until the gap is within the tolerance.
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TABLE 4-4. CRITICAL IMPELLER TOLERANCES

2 3
= * 8 —— 1”2
. - o
- 7 ;\\ MEASURING B ’/ 14
\J POINTS ITe)
7 O \‘/ :
= MOTOR
i L I
1R56
Gircumferential AXIAL GAP AXIAL GAP
Gap Top GEAR (FRONT} END MOTOR {(REAR) END
Pumgp Measuring Points Clearance §11* 12157
Mode! 1-8* 7™ WA/MWAU WS/WSIU WA/WAU WS/WsU
WAS/WAL-150 0.08 10 0.12 0.15 10 0.22 0.05 t0 0.07 0.05 10 0.07 0.16t0 0.21 0.16 to 0.21
WS/WSU-150
mrv {in.) {0.0035 to 0.0047] (0.0059 to 0.0087) (0.0020 to 0.0028) (0.00%9 1o 0.0028} (0.0083 1o 0.0083} {0.0063 to 0.0083)
WA/WAU-250 G.0% 10012 0.15 tc 0.22 0.08 10 0.10 0.08100.10 0201w 0.25 0.20 t0 0.25
WE/WSL-250
mm {in.) {0.0G35 to 0.0047) (©.0059 to 0.0087) {0.0032 1o 0.0039]} (0.0032 to 0.0039} (3.6079 1o 0.0088} (3.0079 1o 0.0098}
WA/WAU-500 G140 017 0.1810 0.28 010 to 0.12 0.10t0 0.12 0.30 to0 0.35 0301w 035
WS/WSU-500 i
mm {in.} (0.0055 to 0.0067) (6.0071 10 0.0102} {0.0039 t0°0.0047) (0.0039 to 0.0047) {0.0118 t0 0.0138) {0.0118 10 0.0138)

WA/WALU-1000
WSWSU-1000
o {in )

G.18 10 0.23

{0.0071 to 0.0091)

0.25t0 0.232

(0.0098 1o 0.0126)

0151 020

{0.0058 to 0.0079)

0.15t0 0.20

{0.0059 to 0.0078)

0.40 to G.45

{C.0158 to 0.0177}

04010 045

(0.0158 to Q.O177}

WAWAU-2008
WS/WSU-2000
mm {in.}

$.23t00.30

{0.0091 10 0.0118)

0.22 10 0.30

(£.0087 10 0.0118}

.15 10 0.20

{0,0059 to Q.0079}

0.15 10 0.20

{0.0059 to 0.0079}

.63 to 0.58

{0.0248 10 0.0268)

083 1o 0.68

{0.0248 to 0.0268)

*See sketch {or measuring points



4-4-3 instaliing the Gears and Intermediate Flange and Adjusting the Impeller Tolerances

1. NOTE: Faiture to remove all burrs or sharp edges from the gears could result in noisy operation of
the pump and could change the impeller clearances.

install the gears (50} onto the two shafts which extend out of the front end plate (40} as follows:

a. Align the impellers {60) as follows {see Figure 4-27}.

{n

(2)

Turn the impellers until the number written toward the center of the one
impeller is as close as practicable to the matching number on the other
impeller.

NOTE: On some older impellers, the number written toward the center of
each impeller may not be visible; in this case, turn the impellers so that the
lobe of one impeller is against the waist of the other impeller.

NOTE: The thickness of the feeler gauge used in this step should he the
minimum figure for your pump model in the top clearance column of Table
4-4.

Insert a feeler gauge between the two impellers as shown in Figure 4-27.
Position a bar made of soft metal into the pump intake to prevent the im-
pellers from turning and to keep the two impellers tight against the feeler
gauge until the gears and nuts are instatled,

Figure 4-27. Aligning the Impeliers {(WA-250 pump model shown}. YR10.17A
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Section 4-4-3, Step 1 Cont.

b.

Wet the |D of the gears and the tapered part of both shafts with the correct vacuum
pump fluid (see Section 4-1-1},

NOTE: The side of the gear with the scribe ling and number is the surface that faces the
outside of the pump,

Looking toward the front end plate {40), slide the thinner gear onto the left shaft so that
the scribe line is posﬂtéoned as shown in Figure 4-29,

. NOTE: For WA/WALI/WS-2000 pump models only, install the washer (Cat. No.

627-05-445} onto the pump shaft just before the nut,

Clean the threads of the shaft and nut, apply Loctite 271 to the threads on the left shaft,
and install and tighten the nut {48) onto this shaft until it is tight.

Sleeve

Safety Hole —

install a new O-Ring

Don't use the oll injector unless Filting
its sleeve has a satety hole,
if oll drains out of the salety

hole while using the injector, Rupture Disc _./

Plunger Threaded Reducing

Cylinder Adapter Nipple

..

- Dm

O-Ring Gl
{P/N 725-81-010)

inner /

~ Rupture Disc
Assembly

(P/N 723-59-0V
Cone

Outer-/

Fitting 1R-14 52

-B-B- |

Figure 4-28.  Oil Injector Assembly
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Section 4-4-3, Step 1 Cont.

e. WARNING: Never use the oil injector if it hasn't been modified with the safety hole
and rupture-disc assembly. See the oil injector instructions {(P/N 722-78-034) for
important safety instructions.

NOTYE: Use the same type of vacuum pump fluid for the oil injector as you will be using
in the pump.
install the oli injector onto the end of the left shaft as follows {see Figure 4-28).

(1} Unscrew the threaded cylinder from the ail injector skeeve until 3/4 of the
threads on the cylinder are exposed. Apply vacuum grease to the threads on
the cylinder.

{2} Push the plunger, which is in the center of the cylinder, back until it bottoms
out in the sleeve.

{3} Tilt the threaded cylinder/sleeve assembly back and fill the hole in the center
of the cylinder with the correct vacuum pump fluid.

{4} NOTE: The threaded cylinder, valve nipple, and reducing nipple must be
screwed together tightly to ensure an oil tight seal.

Attach the valve nipple to the oil injector and the reducing nipple to the valve
nipple

{5} NOTE: For WA/WALI/WS-2000 pump models only, serew the oil injector into
: the threaded hole on the gear rather than into the end of the shaft,

. Screw the oil injector assembly into the threaded hole in the end of the shaft
{see Figure 4-28}.

(T you need to refill the oil injector, proceed as follows:

{a} Unscrew the sleeve from the threaded cylinder and leave the threaded
cylinder and nipple{s) attached to the shaft,

(b} Remove the plunger from the threaded cylinder.

(¢} NOTE: Be prepared to catch the excess fluid which will drip out of
the oif injector during Step {c).

Fiii the threaded cylinder with the correct vacuum pump ftuid, insert
the plunger into the end of the threaded cylinder, and screw the sleeve
onto the threaded cylinder.

f. Determine if the gear is positioned correctly as follows:

{1) Place a straightedge so that its one side abuts against the first shouider (see
Figure 4-27) of the right (drive) shaft and its other end rests against the
outside surface of the gear on the left shaft.

{2} Using a feeler gauge, read the widest gap between the straightedge and the
gear. The gap between the straightedge and the gear on the left shaft will be
widest near the gear teeth that are closest to the right (drive} shaft. 1f the gear
on the teft shaft is positioned correctly, the widest gap will be between 0.1 and
0.2mm {0.004 and 0.008 inch}.

g. Hf the gear is not positioned correctly as determined in Step f, proceed as foliows:

{1} WARNING: DO NOT STAND BEHIND THE OIL INJECTOR WHEN [T IS
INSTALLED ON THE SHAFT. THE HIGH OlL PRESSURE INSIDE OF THE
INJEGTOR AND SHAFT CAN CAUSE THE INJECTOR TO FLY OFF OF THE
SHAFT CAUSING DAMAGE OR INJURY. BE SURE TO WEAR SAFETY GLASSES.

NOTE: The oit injector forces pump fluid through the center of the shaft and
into the groove in the OD of the shaft underneath the gear.

NOTE: When using the oil injector, be prepared to catch the excess pump
fluid.

While supporting the reducing nipple with an open end wrench, turn the ol
injector handle clockwise until the fluid pressure has built enough to fioat the
gear on the tapered shaft.
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Section 4-4-3, Step 1g Cont.

{2) Tighten the nut {48) to force the gear (B0} farther onto the shaft as necessary.

{3) Repeat Step f to check if the gear is positioned correctly on the shaft. If not,
repeat Step g.

h. Remove the oil injector, including nipple{s}, from the left shaft.

Figure 4-29. Gears Installed on the Pump with the Scribe Lines Aligned

{WA-250 pump model shown).

1R-10.124

i. Install the gear onto the right (drive} shaft extending out of the front end plate (40) as
follows:

(1) NOTE: The scribe marks are on the outside surface of the gear.

Slide the thicker gear onto the right {drive) shaft so that the scribe lines on the”
outside of the two gears are aligned with each other as shown in Figure 4-29,

{2} Install and tighten the nut {48) onto the drive shaft.

(3) Using a straightedge, ensure that the outside surfaces of the two gears are
exactly flush with each other. {f they are not flush, repeat Step ¢ to install the
oil injector onte the right {drive} shaft, turn the oil injector handle clockwise,

tighten or loosen the nut (48} as necessary to position the gear correctly, and
remove the oil injector.

j. Remove the feeler gauge and bar from between the impellers {see Figure 4-28).
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Section 4-4-3 Cont.

2. NOTE: This step is necessary only if you are installing a new end plate (32/40) or the pump
housing {35) is new.

Using a feeler gauge, check the eircumferential gap at locations 1 through 6 shown on the sketch in
Table 4-4; check the circumferential gap near the front end {(gear end) and also near the rear end
{motor end} of the impellers. If all the gaps are within the tolerances shown in Table 4-4, skip
Steps 2a through 2d and proceed with Steps 2e through 2g. If a gap is not within the tolerance
shown in Table 4-4, proceed as follows:

a.

b.

Tap the edge of the front end plate {40} as necessary to adjust the circumferential gap.

Use a feeler gauge to recheck the circumferential gaps near the front end {gear end) of the
Hnpeliers.

{f a gap is not within the tolerances, repeat Steps 2a and 2b until the gaps are correct.

Repeat Steps 2a through 2c¢ for the rear end plate {32) and the circumferential gap near
the rear end of the impeliers.

. Lock the end plates in place on the pump housing {35).

Ream out the alignment holes to the correct diameter and clean the end plate {32/40).

NOTE: Do not drive the dowel pins in too hard or they will be difficult to remove,

Insert and tap the dowel pins {31) into the alignment holes.

Figure 4-30. Using a Dial Indicator to Read the Gear Play for Reused Gears

{WA-250 pump model shown).
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3. NOTE: Read and follow the instructions in Step 3 carefully to ensure that the tolerance is set
correctiy.

NOTE: There is usually one location {a tight spot) between the impellers where the clearance is
the smallest. Use this tight spot as the measuring point when determining the clearances.

Check and adjust the clearance between the impellers as follows:
a. NOTE: The gear play number etched on the outside of the gears is in millimeters.

NOTE: If the gears are new, the number etched on the outside of the gears is the gear
play; therefore, it is not necessary to do Steps a{1) and a{2) (see Figure 4-29).

If you are reusing the old gears, proceed as follows to determine the gear play {see Figure
4-30).

{1} Position a dial indicator gauge so that its probe is contacting one of the gear
teeth.

{2} While holding the impellers stationary, move the gears {60} and read the gear
play from the dial indicator gauge.

b. NOTE: The clearance between the top of the drive impeller and the bottom of the other
impeiler {see Figure 4-31A) is referred to as the top clearance.

Use feeler gauges to determine the top clearance as folfows (see Figure 4-31A):

(1) Position the impellers so that the top clearance can be measured (see Figure
4-31A).

{2) Check the top clearance at several locations along the impellers to locate the
fight spot.

(3) Read the top clearance at the tight spot.

BOTTGM OF
ORIVE |j>‘|PEtLER

FEFLER FEELER PLIMP
GAUGE GAUGE INTAKE

PUMP
INTAKE

DRWVE
IMPELLER

) DRIVE
TOP OF BRIVE "
MPELLER HAPELLE
PUMP il
OUTLEY OUTLET
Figure 4-31A. Top Clearance. Figure 4-31B. Bottom Clearance.
RS 7

Figure 4-31. Measuring the Top and Bottom Clearances Between the fmpellers,
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Section 4-4-3, Step 3 Cont.

¢. NOTE: The clearance between the bottom of the drive impeller and the top of the other
impeller is referred 1o as the bottom clearance (see Figures 4-318 and 4-27).

Use a fesler gauge to determine the bottom clearance as follows (see Figures 4-31R and
4-27).

{1} Position the impellers so that the bottom clearance can be measured.

{2} Check the bottom clearance at several locations along the impellers to locate
the tight spot.

{3) Read the bottom clearance at the tight spot.
" d. Subtract the top clearance from the bottom clearance,

2. If the bottom clearance is larger than the top clearance and the difference obtained in
"~ Step d is equal to the gear play {see Step 3a), the clearance is correct and there is no need
10 adjust the clearance any further; go to Step 4.

f. If the difference obtained in Step d is not equal to the gear play or the top clearance is
. larger than the bottom clearance, proceed as follows to adjust the clearance between the
impelliers (see Figure 4-31}.

{1} Use a feeler gauge that is 0.08 to 6.10mm {0.0032 to 0.003% inch} larger than
the clearance you measured in Step b(3}.

(2} 1f the difference calcufated in Step d is greater than the gear play, place the
large feeler gauge (see Step f{1}) into the tight spot of the top clearance. If the
difference caleulated in Step d is a negative number, or is smaller than the gear
play {see Step 3a}, then place the large feeler gauge in the tight spot of the
bottom clearance.

{3} Use Step 1e to install the oil injector on the right {drive) shaft.

{4) Turn the oil injector handie clockwise to float the gear on the drive
shaft.

{5) Grab the gear on the left shaft to turn the impellers about 1/8 of a turn
back-and-forth several times.

NOTE: Turning the impellers in this manner results in the feeler gauge forcing
the impeller apart and enlarging the elearance at the correct location.

{8) Remove the large feeler gauge.

{7} Repeat Steps 3b through 3f until the difference obtained in Step 3d equals the
gear play {see Step 3a} and the top clearance is within the tolerance shown for
your pump model in Table 4-4.

4. Install the splash plate (49) onto the right (drive) shaft, which extends out of the front end
{gear-end) plate as follows (see Figure 4-29).

a. Remove the nut (48) from the drive shaft,

b. Slide the splash plate {48} onto the shaft so that it centers itself and locks in place on the
shaft,

c. NOTE: Overtightening the nut could change the impeller clearance,

NOTE: For WA/ WAU /WS /WSU-2000 pump modeis only, install the washer (Cal. No.
627-05-445) onto the purp shaft just before the nut.

Clean and apply Loctite 271 to the threads on the right {drive} shaft, and install and
tighten the nut {48} onto this shaft until snug.

d. Repeat Steps 3b through 3f to recheck the clearance.
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Figure 4-32, Adjusting the Eccentricity of the Drive Shaft (WA-250 pump model shown).
Section 4-4-3 Cont.

5. Check the eccentricity of the longer shaft which extends out of the rear end plate (32} as follows
{see Figure 4-32).

a. Pesition a dial indicator gauge on the pump so that it can read the eccentricity of the
longer shaft.

b. Turn the shaft by hand while checking the dial indicator .gauge.

c. If the eccentricity is greater than 0.01 of a millimeter {0.0004 inch), proceed as follows
to adjust the eceentricity.

{1} Slide a pipe or sleeve over the shaft.
{2} Insert a bar into the pipe or sleeve.
{3) Use the bar to thrust the shaft in the proper direction.

{4} Repeat Steps b and ¢ until the eccentricity is within 0.01 of a millimeter
{0.0004 inch).

d. Remove the dial indicator gauge from the pump.

62



1R-4.24A

~Figure 4-33. Installing the Oi Slinger and the Intermediate Flange {WA-250 pump model shown).

Section 4-4-3 Cont.

6. For WA- and WALU-Series pumps only, if practicable, set the pump vertical with the rear end up
and the front end {the end with the gears) supported by wooden blocks {see Figure 4-34}.

7. NOTE: The side of the oil slinger with the collar extending out of it faces the center of the pump.

NOTE: For WA/WAU/WS/WSU-1000 and -2000 pump models only, slide the distance ring
onto the shaft before installing the oil slinger. The side of the oil slinger with the collar
extending out of it faces the center of the pump.

8. NOTE: Use a new compression ring (64) when reassembling the pump.

Slide the aluminum compression ring (64) over the longer shaft extending out of the rear end plate
(32} until the ring {64} fits into the slot in the ID of the oil slinger (63) (see Figur_g:4-33). You can
use the shaft bushing steeve {28) as a tool to tap the compression ring (64) into its sfot.

9. NOTE: It is usually necessary to stretch the O-ring so that it will remain in its groove in the end
plate.

Apply the correct vacuum pump fluid to the O-ring (3} and then fit the new O-ring {3) into its
groove in the rear end plate (see Figure 4-33),

10. CAUTION: THIS STEP APPLIES ONLY IF YOU ARE INSTALLING A NEW INTERMEDIATE
FLANGE (30) ON A WS- OR WSU-SERIES PUMP.

For WS- and WSU-Series pumps only, if not already done, drill two 1/2-inch diameter oil drain
hotes on the intermediate flange, at the locations shown in Figure 4-34.

11. NOTE: If you reinstalled the used rear end plate and are reinstalling the used intermediate flange,
do Step 11.

If you are installing a new intermediate flange or a new rear end plate, skip Step 11 and do Step
12.

Reinstall the used intermediate flange (30) onto the used rear end plate as follows (see Figures
4-33 and 4-34).

a. Insert the narrow end (the end without the internal threads) of the two tapered dowel
pins {31) through the alignment holes in the intermediate flange {30).
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f.

. Slide the intermeadiate flange {30} over the longer shaft and align the dowel pins {31}

extending out of the flange (30} with the mating holes in the end plate {32).

NOTE: Holding the flange (30} tight against the plate {32} prevents the O-ing (3) from
moving out of its groove in the plate (32},

Hold the intermediate flange {30} tight against the rear end plate {32) until the screws are

_snug (see Step d}.

. Instdll the screws that secure the intermediate flange {30) to the rear end plate (32)

hand-tight.

. NOTE: Do not continue to drive the dowel pins {31} after they are seated or they wiil be

difficult to remove.

Use a punch to tap the tapered dowel pins (31} until they are seated in their alignment
holes.

‘Tighten the screws that secure the flange {30} to the plate (32).

12. If _ydu. are installing a new intermediate flange or installed a new rear end plate {32}, proceed as
" follows (see Figure 4-34).

a.

Do Steps 11c, 11d, and 11f,

b. Use a dial indicator gauge to determine if the shaft is exactly centered in the bearing well

c,

of the intermediate flange {30} as foilows:

{1} Mount the base of the dial indicator gauge onto the end of the drive shaft so
that the bottom surface of the base is perpendicular to the shaft.

(2} Adjust the position of the dial indicator gauge so that its probe contacts the
inside wall of the bearing well of the intermediate flange {30).

{3} Slowly rotate the shaft while watching the dial to determine if the shaft is
exactly centered in the bearing well.

If the shafl is not centered, proceed as follows:

{1} Use a rubber hammer to tap the edge of the flange {30) as necessary to center
the shaft in the bearing well.

(2} Repeat Steps b and ¢ as necessary.

d. Proceed as follows to install the dowel pins:

(1} if not already done, lock the intermediate flange in place and ream out the
alignment holes to the correct diameter for the tapered dowel pins {31},

{2) NOQTE: Do not continue to drive the dowel pins (31} after they are seated or
they will be difficult to remove.

Insert the narrow end {the end without the internal threads) of the tapered
dowel pins {31) through their holes in the intermediate flange and into the
alignment holes in the end plate. Tap the pins until they are seated {see Figure
4-34).

4-4-4  Assembling the Motor End of the Pump

4-4-4-1 WA-and WAU-Series Pumps — Motor End Assembly

NOTE: Section 4-4-4-1 is for WA- and WAU-Series pumps only.

1. Using snap ring pliers, install the smaller retainer ring {25) into its slot in the bottom of the bearing
well in the intermediate flange {30) {see Figure 4-34).
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Flgure 4-34. Secunng the lntermed;ate Flange and Loadmg ats Beanng Weli

Section 4-4-4-1 Cont.

(WA 250 pump model shown)

2. NOTE: For WA/WAU -150, -250, or -500 pump models using the HE-2700 perfluoropoly-

ethar oil, see Appendlx D for |nstructmns for installing specnat shaft seals.

install the shaft bushmg sleeve (28) as foliows (see Figure 4-34}.

a. CAUTION IF SANDING 14 NECESSAHY SAND ONLY THE BULGE OF THE SLEEVE (28).

DO NOT SAND THE REMAINDER OF THE SLEEVE, SINCE IT HAS A FINE GROUND
SURFACE WHICH COULD BE DAMAGED.

Test to see if vou can push the hearing (27) over bulge in in the middle of the shaft
bushing sleeve (28) (see Figure 4-34). If you cannot fit the bearing over the bulge, use
grade 80 sandpaper to sand the bulge until you can push the bearing over it. Remove the
bearing from the sEeeve and clean the sleeve (28} as necessary.

. Apply the correct vacuum pump fluid to the portion of the shaft extending through the
intermediate flange bearing weH

) NOTE The end of the shaft bushing sleéve (28) with the small teeth faces the outside of
the pump.

Slide the shaft bushing sleeve (28) over the shaft extending out of the intermediate flange
until the sleeve (28) is against the aluminum compression ring {64).
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TABLE 4-4A - DIMENSIONS FOR SHAFT SEAL INSTALLATION TOOLS*

RUVAC WA/WAU Pump Models Shatt Seal Location Q.D. 1.0, Length

150/250/500 Inner and Quter Seals 180" 1607 200"

1000/2000 . Inner Seals | 278”7 | 225" | 1050
QOuter Seals 250" 2.25" 1050~

*The end of the seal driver must be blunt to prevent damage to the seal.

3. CAUTION: The lip of the shaft seals are easily cut; use care when sliding the shaft seals over the end
of the shaft-and bushing to avoid damaging the shaft seal’s lip.

NOTE: On WA/WAU -150, -250, and -500 pump models that use perfluoropolyether vacuum oll, a single
speacial shaft seal (P/N 720-27-011) is used instead of the two inner shaft seals. See Appendix D for special
installation instructions.

Install the radial shaft seals over the shaft bushing steeve as follows (see Figure 4-34)
a. Wet two of the new radial shaft seals (26) and the bushing (28) with the correct vacuum oil.

b. Carefully stide the seal (26) over the shaft which extends out of the intermediate flange {30}
the side of the seal that has the small circular springs faces the inside of the pump.

6. Using a hammer and a seal driver (see Table 4-4A), drvie the first seal down the shaft bushing
sleave (28) until it bottoms out against the retainer ring (25) (see Figure 4-35).

d. Carsfully slide the second seal (26) over the shaft so that the side with the small circular spring
faces the outside of the pump; then, drive this seal until it bottoms out against the first seal (see
Figure 4-35). '

tA-11 25

NOTE: This figure applies only to WA- and WAU-Series pumps.
Figure 4-35. Using a Seal Driver to install the Radial Shaft Seal (WA-250 pump model shown).

66



Section 4-4-4-1 Cont.

4. NOTE: Ensure that the bearing is clean and lubricated with the correct vacuum pump fluid before
instaling, ‘

Slide the bearing {27} over the shaft bushing sleeve (28} until it bottoms out in the bearing well in
the intermediate flange {30) {see Figure 4-34).

5. For WA/WAU-2000 pump models only, attach the two screws and washers that hold the bearing in
~the bearing well,

For all other pump models, use snap ring pliers to instali the larger retainer ring (27A) into the slot
in the intermediate flange bearing well (see Figure 4-34).

€. Install the motor mount {20} onto the intermediate flange {30} as follows:

a. Apply the correct vacuum pump fluid to the new O-ring {13) and install it into the O-ring
groove on the outside of the intermediate flange {see Figure 4.34}.

b. Screw the dip stick {24) with the flat gasket {23}, and the plug screw (42) with the flat
gasket {43} into the ports in the motor mount {20) (see Figures 4-5, 4-37, and 4-38).

¢. Align the motor mount (20} so that its dip stick {24) and the intake flange of the pump
are facing the same direction {see Figure 4-38}.

d. Tap the motor mount (20) until it is tight against the flange {30).
e. Use the screws to secure the mount (20} to the flange {30}

f. For all WA/WAU pump models, use a dial indicator gauge to detarmine if the shaft is
centered in the radial-shaft-seal groove in the motor mount (20} as follows:

(1) Mount the base of the dial indicator gauge onto the end of the shaft so that
the bottom surface of the base is perpendicular to the end of the shaft.

(2} Adjust the position of the dial indicator gauge so that its probe contacts the
wail of the shaft-seal groove in the motor mount (20),

{3) Slowly rotate the shaft while watching the dial to determine if the shalt is con-
centric within the shaft-seal bore. The Total Indicator Runout (TIR) must NOT
exceed 0.08 mm (0.0603 inch).

g. For all WA/WAU pump models, if the TIR exceeds 0.08 mm loosen the motor mount (20)
screws, use a rubber hammer 10 canter the seal bore, retighten the screws, and repeat
Step (13). If necessary, you can switch the dip stick (24} and the drain plug (42), rotate the
motor mount 180°, and repeat Step (13).

For the WA-2000 and WAU-2000 pump models, the following procedure may be necessary
to reduce the TIR to less than 0.08 mm (see Figure 4-37).

(1} Loosen the screws attaching the motor mount {20) to the intermediate flange
{30).

{2} -Insert a long feeler gauge between the edge of the motor mount (20) and the
intermediate flange {30) so that one of the long sides of the feeler gauge
intersects the edge of the mount {20} and flange (30) in the two places.

{3} 'Repeat Step 6f to check if the shaft is exactly centered,

{4} If the shaft is not exactly centered, repeat Steps {2) and {3} with a thicker or
thinner feeler gauge as necessary to center the shaft. If the shaft cannot be
centered by using a feeler gauge at the first location, repeat Steps {2) through
{4) except insert a feeler gauge between the edge of the intermediate flange
{30} and the moter mount (20) at a different location.

(5} When the shaft is exactly centered in the shaft sesl groove, mark s line on the
cutside edge of the motor mount (20} and intermediate flange (30} at the two
locations where the feeler gauge intersects the mount (20} and flange (30).

(6) Remove the motor mount {20} from the pump.

{(7) NOTE: The seating surface of the motor mount (20) is the flange on the
pump side of the mount {20} that has screw holes in it.
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Section 4-4-4-1, Step 6g Cont,

Place a few drops of B-minute epoxy on the seating surface of the motor
rmount (20} near both locations marked in Step g{5}.

{8) Use the marks you made in Step g{%) on the intermediate flange (30} to place
the feeler gauge in the same location on the edge of the flange {30}.

{9} Before the epoxy dries, use the marks you made in Step g{b) to align the
motor mount (20} and intermediate flange {30); tap the mount {20} until it is
tight against the flange (30).

(10) Use the screws to secure the mount {20} to the flange {30).

(11) After the epoxy dries, remove the feeler gauge from between, the mount (20}
and flange {30}.

{12) Use Step 6f to check if the shaft is exactly centered; if it is not exactly
centered, repeat Step 6g.

7. NOTE: WA/WAL -150, -250,, and -500 pump models that use perfiuoropolyether vacuum oil require
a special shaft seal (P/N 720-27-012); see Appendix D for installation instructions.
Install the remaining radial shaft seal (26) as follows (see Figure 4-36).

a. Wet the seal (28) and shaft bushing sleeve (28) with the correct vacuum pump fluid.

b. NOTE: The side of the radial shaft seal {28) with the circular spring faces the center of
the pumg,
Use your fingers to work the seal {26) over the shaft bushing sleeve (28).

¢. CAUTICON: DO NOT DAMAGE THE SHAFT SEAL (26) WHEN TAPPING IT INTO
THE MOTOR MOUNT (20).
“NOTE: Be sure to hold the seal driver perfectly straight so that the seal {26) is seated
evenly in its slot.
Using a seal driver (see Table 4-4A), tap the seal (26) until it bottoms out in its slot in the
_ motor mount {20}.

tR-10 29A

NOTE: This figure applies only to WA- and WAU-Series pumps,
Figure 4-36. Installing the Coupling (WA-250 pump model shown),
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Section 4-4-4-1 Cont.
8. Install the coupling as follows:
a. NOTE: if the key doss not stide easily into its stot, sand it with grade 80 sandpaper.

Slide the coupling key {14) into its slot in the shaft that extends out of the motor mount
{20} {see Figure 4-36), -

b. NOTE: The coupling that does not have a setscrew in'it is the pump-side coupling.

For WA-1000, WA.2000, WAU-1000 and WAU-2000 pump models only, apply époxy
onto the ID of the plastic fan (12} and slide the fan onto the pump-side coupling {15).

¢ NOTE: If the coupling does not slide easily onto the shaft, sand the 1D of the coupling
and the OD of the shaft with grade 80 sandpaper,

Slide the pump-side coupling (15} ohto_ the shaft that extends out of the motor mount 4-4
{20) until the coupling is against the shaft bushing sleeve {28} (see Figures 4-36 and 4-38}.

T4 3

NOTE: This figure applies only to WA- and WAU-Series pumps.

Figure 4-37. Installing the Coupling Shield and the Shield Retainer
{WA-250 pump mode! shown}.
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g.

. Install the motor-side coupling as follows {see Figure 4-38).

{1} Slide the motor key into its slot in the motor shaft.
{2) Slide the motor-side coupling (15) onto the motor shaft.

{3} Tighten the setscrew to secure the motar-side coupling to the motor shaft,

Apply Loctite 271 to the internal threads on the end of the pump shaft, place the washer
{29) onto the shaft screw, and then screw the shaft screw into the end of the pump shaft
{see Figure 4-4},

Tighten the shaft screw as folliows:

{1} Insert a bar or large screwdriver through the motor mount {20} and pump-side
coupling prongs to prevent the shaft from turning.

{2} CAUTION: Failure to tighten the shaft screw enough to crush the com-
pression ring {64) will result in a vacuum leak around the shaft.

Firmly tighten the shaft screw into the shaft.
{3) Remove the bar from the motor mount {20} and pump-side coupling {15),

Fit the coupiing insert {16} into the coupling (15) mounted on the pump shaft {see
Figuraes 4-36 and 4-38},

9. Install the coupling shield {17} over the pump-side coupling (18) as follows:

a,

b,

If not already done, install rubber trim (18) around the top and bottom circumference of
the coupling shield {17} {see Figure 4-38).

Insert the shield {17} into the motor mount {20) and over the pump-side coupling (15)
{see Figure 4-36).

10. NOTE: tooking from the motor end of the pump, the junction box should be on the right; however,
the motor can be mounted in any convenient position (see Figure 4-38).

Attach the motor (19) to the motor mount {20} as follows;

a.

Use a lever on both sides of the pump to force the coupling shield {17} tight against the
motor mount {20}, and then lock the levers and coupling shield {17} in this position with
vice-grip pliers (see Figure 4-37).

NOTE: The coupling shield must be held down in this manner so that the shield retainer
{21) can fit into its groove in the motor mount {20).

. For WA/WAU-150, -250, -500, and -1000 pump models, place the shield retainer (21)

into its groove on the outside end of the motor mount {see Figures 4-36 and 4-37).

For WA/WAU-2000 pump models only, if not already done, attach the motor adapter
flange (22).

. Align the prongs in the motor-side coupling {15) with the siots in the coupling insert {16}
Jocated on the pump-side coupling (15) {see Figure 4-38]).

. Align the bolt holes in the motor flange with the mating holes in the motor mount {20},

Apply Loctite 271 1o the U.S. standard bolts used for attaching the rmotor.

. CAUTION: FOR WA/WAU-150, -250, -500, AND -1000 PUMP MODELS, FAILURE TO

KEEP THE SHIELD RETAINER (21} IN ITS GROOVE IN THE MOTOR MOUNT (20}
WHILE TIGHTENING THE BOLTS WILL RESULT IN DAMAGE TO THE MOTOR
FLANGE.

Install and tighten the U.S. standard bolts that attach the motor to the pump.

. Remove the levers and vice-grip pliers installed in Step 10a.

70 BOVAC "00" WAIWAUMWSWSU Manual, Edition M



1H-2.1

NOTE: This figure applies only to WA- and WAU-Series pumps.

NOTE: The coupling shietd {17} is not installed in this photograph so that you c¢an see the
fit of the coupling (15} and coupling insert {18} more clearly.

Figure 4-38. Coupling Halves Fit Together and Motor Attached to Pump {WA-250 pump mode! shown}.
Section 4-4-4-1 Cont.

11, CA_UT!ON: IF THE PUMP-SIDE COUPLING AND THE MOTOR-SIDE COUPLING ARE TOO
TIGHT AGAINST EACH OTHER, IT WILL PUT PRESSURE ON THE SHAFT WHICH COULD
CAUSE DAMAGE TO THE PUMP OR MOTOR.

NOTE: There should be approximately 1/8-inch of space between each coupling (15) and the
coupling insert (16}.

REQUIRED ACTION: Check if the spacing between the pump-side and motor-side coupling is
correct: If not, loosen the setscrew on the motor-side coupling and adjust it on the motor shaft
until the spacing is correct; then retighten the coupling setscrew (see Figure 4-38).

4-4-4-2 WS- and WSU-Series Pumps — Motor End Assembly
NOTE: Section 4-4-4-2 is for WS- and WSU-Series pumps only.
1. NOTE: Step 1 is for WS-2000 pump models only.

NOTE: Ensure that the bearing is clean and lubricated with the correct vacuum pump fluid before
installing.

For the W5-2000 pump model only, install the bearing into the intermediate flange as fotlows:

a. Slide the bearing (27} over the shaft until it bottoms out in the bearing well of the
intermediate flange {30).

b. Attach the two screws and washers that hold the bearing in the bearing well.
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1R-6.4A

NOTE: This figure applies only to WS- and WSiU-Series pumps.
Figure 4-32. .Installing the Armature and Canned Motor Tube (WS-260 pump model shown}.

2. Attach the armature {70) to the shaft extending out of the intermediate flange (30} as foliows (see
Figure 4-39}.

a.

72

NOTE: The sleeve of the armature should slide freely over the shaft. If it does not, sand
and then rinse the 1D of the sleeve with a suitable solvent {see Section 4-1-1),

Slide the sleeve of the armature (70) over the shaft until the sleeve is tight against the
compression ring {64).

. Align the key slot in the armature ID with the key siot in the shaft.

. Using long nose pliers, reach through the end of the armature {70) to insert the key {14)

into the key slot until the rectangular end of the key is flush with the end of the shaft.

. Screw the shaft screw with washers into the end of the shaft as follows:

{1} Place the ball washer (66} and then the seat washer (67) onto the shaft screw.
{2) Apply Loctite 271 to the threads of the shaft screw.

{3} Tighten the shaft screw firmly into the shaft to secure the armature (70} to the
shaft.

. Check the eccentricity of the armature {70) as follows:

('1) Position a dial indicator gauge on the pump so that it can read the eccentricity
of the armature.

{2} Turn the drive impeller {60} and attached armature {70} by hand while check-
ing the dial indicator gauge.



Section 4-4-4-2, Step 2Ze Cont.

(3) If the eccentricity is greater than 0.0Tmm (0.0004 inch), insert a bar through
the armature ID to pry the armature in the proper direction. Recheck the
gauge and use the bar to adjust the armature until the eccentricity is within
0.0Tmm {0.0004 inch).

3. NOTE: The stud end with the shorter threaded section screws into the intermediate flange (30).
NOTE: Al six stads (71/74) in the WS-180 and -250 are the same length.

Screw the four fonger studs {71) into the intermediate flange {30} untif they are tight (see Figure
4-39).

4. NOTE: The stud end with the shorter threaded section screws into the canned motor tube {73).
NOTE: Alf six studs (71/74) in the WS-150 and W$S-250 pump models are the same length,

If not already done, screw the two shorter studs {74) into the outside of the canned motor tube
Hange until they are tight (see Figure 4-39).

5. Attach the collar {75) to the canned motor tube (73} as follows (see Figure 4-39}.

a. Align the stud holes in the collar (75} with the two studs (74) extending out of the
canned motor tube {73) as shown in Figure 4-39.

b. Slide the collar over the studs until the collar (75) is against the flange of the tube (73).
c. CAUTION: DO NOT BENT THE CANNED MOTOR TUBE {73).

Use a rubber hammer to tap the flange of the tube (73} until it bottoms out on the
shoulder of the collar (75}.

tRE.TA

NOTE: This figure applies only to WS- and WSU-Series pumps.
Figure 4-40. Installing the Stator (WS-250 pump model shown).
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6. Install the collar/tube assembly (75/73} onto the pump as follows (see Figures 4-39 and 4-40).

a. Apply the correct pump fluid to the new Q-ring {13} and fit it into its groove in the
intermediate flange (see Figure 4-39),

b, NOTE: When installing the collar/tube assembly (75/73), one of the studs {74} which
extends out of the canned motor tube faces the intake of the pump; the other stud {74)
faces the outtet of the pump,

Slide the collar/tube assembly (73/75) over the armature {70} and studs (71} and tap the
cotlar (75} until it locks in place against the intermediate flange (30},

¢. Turn the gears {50} while listening to hear if the armature (70} is contacting the motor
tube {73}. I it is, reposition the tube {73} until the armature {70) does not contact the
tube.

7. NOTE: Looking from the motor end of the pump, the terminal box on the stator (65} should be
on the right (see Figure 4-43),

Slide the stator {65} over the studs {71/74) until it is tight against the collar {75) {see Figure 4-40).
8. NOTE: The screw hole in the edge of the spacer hugs {72) faces out (see Figure 4-6).

Install & spacer lug {72}, metal fan bracket, washer, and nut onto the two studs {74) which extend
out of the canned motor tube. One of the studs faces the intake of the pump; the other faces the
outlet of the pump.

9. NOTE: The screw hole in the edge of the spacer Jugs {72} faces out (see Figure 4-8).

Install four spacer lugs (72} onto the four studs {71) that extend out of the intermediate flange
(30} and then tighten the nuts and washers that hold the lugs in place.

10. If not already done, use two screws to attach the fan {68} to the two metal fan brackets (see
Figure 4-6).
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NOTE: This figure applies only io WS- and WSL- Series pumps.

NOTE: See Section 2-4 for instruclions for wiring the remaining ferminals and the thermai switch.
Figure 4-41. Wiring the Motor Fan to the Motor on WS/WSLI-150, -250, -500, and -1000 Pump Models.
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Figure 4-428. Wiring the WS/WSU-2000 Fan and Va;riabie Autotransformer when using 460V/60 Hz Mains Power

NOTE: This figure applies to the WS/WSU-2000 pumg model only. e
Figure 4-42. Wiring the Fan 1o the Motor on the WS/WSU-2000 Pump Medels.

Section 4-4-4-2 Cont.

1. NOTE: The wires running from the terminal block to the fan must go through the small hole in
the upper left corner of the terminal block.

It not already done, remove the terminal cover from the stator {65) and wire the fan (68) o the
terminal biock using the wiring diagram in Figure 4.41. For the WS/WSU-2000 pump mode! only,
use the wiring diagram in Figure 4-42.

12, NOTE: The screws that attach the motor end cover to the motor, screw into the holes in the
cutside edge of the six spacer lugs {(72).

NOTE: If you are installing a new motor end cover {69), dritl holes through the cover (69} for the
screws that attach the cover {69} to the spacer lugs (72).

REQUIRED ACTION: Use the phillips head screws to attach the motor end cover {69) to the end
of the motor {see Figures 4-6 and 4-43).
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‘DRAIN PORT
TH PLUG SCREW
{42).

Figure 4-43. Assembled WS-Series Pump (WS-250 pump model shown).
4-4-5  Completing the Assembly of the Pump
1. If not already done, install the oil level sight glass assembly as follows:

a. Insert the gasket {44}, sight glass {45), and thrust washer {46} into the sight-glass hole in
the front cover {41} {see Figures 4-15 and 4-14},

b. Screw the threaded ring {47) into the sight-glass hole.

c. Using a spanner or a large pair of snap ring pliers and a screwdriver or bar, tighten the
threaded ring {47} into the front cover {41} {see Figure 4-14).

2. NOTE: itis usually necessary 1o stretch the O-ring (3) so that it will remain in its groove.

Apply the correct vacuum pump fluid to the O-ring {3) and then fit the O-ring into its groove on
the front end plate {40} {see Figure 4-2}.

3. CAUTION: FAILURE TO ENSURE THAT THE O-RING (3) REMAINS IN ITS GROOVE
WHILE INSTALLING THE FRONT COVER COULD RESULT IN DAMAGE TO THE O-RING.

Tighten the two top socket head cap screws and then the two bottom screws to install the front
cover (41) onto the front end plate (40} {ses Figure 4-43}.
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77.

VALVE __.
HOUSING

"NOTE: This figure applies only to WAU- and WSU-Series pumps. The WSU-Series pumps a0

do not have the spring {78).

NOTE: The design of the parts of the pressure relief valve differs from pump modal-
to-pump model; however, the parts are functionally similar.

Figure 4-44. Cross Section of Assembled Differential Pressure Relief Valve.

Section 4-4-5 Cont.
4. NOTE: Step 4 is for WAU- and WSU-Series pump only.

{f not already done, install the differential pressure relief valve as follows {see Figures 4-16 and
4-44},

a. For the WAL/WSU-150 pump madel only, press the large steel bushing (79) into the
valve cover {7B}; then press the small teflon-coated bushing {79) into the large bushing
until it bottoms out on the shoulder in the 1D of the larger bushing.

For all other pump models —

NOTE: The WAL-2000 pump model has two identical bushings (79) that fit on top of
each other in the valve plate (80).

Use a press to insert the bushing (79) into the inside of the valve plate (80) until the
bushing bottoms out on the shoulder in the 19 of the valve plate {80).
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Sectron 4-4-5 Cont.

b. install the new top O-ring (81} and the new bottom Q-ring {82) into their grooves on the
valve piate {80).

¢. Insert the valve plate/O-ring assembly {80/81/82) into the valve housing located in the
pump housing {35U) so that the open end of the valve plate (80) is facing the outside of
the pump.

d. For WAL -Series pumps only, insert the spring (78) into the cylinder extending out of the
center of the valve cover {76},

e. Insert the new O-ring (77) into its groove in the valve cover (76},

f. Using the socket head cap screws, attach the valve cover/O-ringfspring assembly
(76/77/78} 10 the pump housing (35U} as shown in Figure 4-44.

5. NOTE: Step 5 is for WA- and WS-Series pumps only.
tnstall the diaphragm pressure switch as follows (ses Figures 4-1 and 4-43).

a. tf not already done, use a 3/4-inch open end wrench to screw the pressure switch adapter
(8} and gasket {43} into the threaded hole just below the intake of the pump.

b. Use the centering ring with O-ring (9} and the KF clamp ring (10} to attach the
diaphragm pressure switch {11} to the adapter (8).

6. NOTE: Step 6is for WA- and WS-Series pumps only.

See Section 2-5 and Appendices A and B of this manual for instructions for installing the optional
SM-43 Contact Ampiifier or the optional Power Control Unit onto the pumping system.

7. Use Saction 2-4 to make the electrical connections and Section 2.6 to check the direction of
rotation.

8. NOTE: The intake and outiet flanges of the pump and the sealing discs {6/37) must be clean and
faultless to ensure a vacuum tight fit.

Assemble and install the sealing discs as follows:

a. If not already done, place the QO-ving (38) onto the dirt trap (38), and then fit the
O-ring/dirt trap assembly (38/39) into the sealing-disc outer ring for the pump intake (see
Figure 4-43),

b. If not already done, place the O-ring (7} onto the inner ring and then fit the G-ring/inner
ring assembly into the sealing-disc outer ring for the pump cutlet (see Figure 4-15}.

c. Place the sealing disc assembly {37) which has the dirt trap (39} onto the pump intake;
remove any protective cover from the outiet, and place the outlet sealing disc assembly (6)
onto the pump outlet,

d. Place an ASA adapter flange {4} onto the intake and outlet of the pump so that the studs
on the adapter (4} fit through the stud holes in the sealing discs and in the intake and
outlet flanges of the pump (see Figure 1-1}.

e. Tighten the nuts and washers onto the studs of the ASA adapters (4) to secure the
adapters (4) to the intake and outiet of the pump.

9. NOTE: Step 9is for WA- and WAU-Series pumps only.
Fili the motor mount with vacuum pump fluid as follows {see Figure 1-1}.

a. Instatl and tighten the plug screw (42) with flat gasket {43) into the oil drain port in the
bottom of the moior mount (20},
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Section 4-4-5, Step 8 Cont.

b. NOTE: The fluid capacity of the motor mount for gach WA- and WAL Series pump
model is listed in Table 2.2,

CAUTION: USE ONLY VACUUM PUMP FLUID APPROVED BY THE FACTORY

FOR YOUR PUMP {see Section 4-1-1}. THE USE OF OTHER FLUIDS VOIDS THE
WARRANTY.

Pour the correct vacuum pump fluid into the oif inlet port in the top of the motor mount
{20} until the fluid level is half way hetween the bottom of the dip stick (24) and the
scribe line.

¢. Install and tighten the dip stick {24} with flat gasket {23) into the oil inlet port in the top
of the motor mount (20).

10. CAUTION: DO NOT TRANSPORT THE ROOTS PUMP WHILE IT HAS PUMP FLUID IN THE
FRONT COVER (41); THE FLUID FROM THE FRONT COVER WILL SPILL INTO THE
PUMPING CHAMBER IF THE PUMP 1S TILTED OR JOLTED.

NOTE: See Sactions 2-2 through 2-7 for additional details on connecting the pump to the system.

Attach the pump to your system as follows (see Figure 1-1).

a. CAUTION: FAILURE TO INSTALL THE ROOTS PUMP PERFECTLY LEVEL
COULD PREVENT PROPER CIRCULATION OF THE VACUUM PUMP FLUID AND
CAUSE DAMAGE TO THE PUMP,

Use a machinest level to ensure that the pump is level,
b. Bolt the mounting feet {33/34} of the pump to the frame of the system.

¢. NOTE: The O-rings on the sealing discs must be clean to avoid leaks.

Place a clean sealing disc on each of the two ASA adapters (4). The adapters {4) are
attached to the intake and outlet of the pump.

d. Attach the screws securing the intake and outlet line of the system to the ASA adapters
{4}.

11. CAUTION: FAILURE TO PROPERLY SEAT THE PLUG SCREW COULD RESULT IN POOR
VACUUM AND PENETRATION OF PUMP FLUID INTO THE PUMPING CHAMBER.

Fill the front cover {41) with vacuum pump fluid as follows {see Figure 4.43).

a. Using an alien wrench, screw the plug screw (42) with flat gasket (43) into the oil drain
port in the bottom of the front cover (41).

b, CAUTION: USE ONLY VACUUM PUMP FLUID APPROVED BY THE FACTORY
FOR YOUR PUMP (see Section 4-1-1). THE USE OF QTHER FLUIDS VOIDS THE
WARRANTY.

Pour the required amount (see Tables 2-2 and 2-3} of the correct vacuum pump fluid into
the oil i_niet port in the top of the front cover.

c. Using an allen wrench, screw the plug screw (42) with flat gasket (43} into the ail inlet
port in the top of the front cover {41).

12. Use Sections 3-1-1 and 3-1-2 to check the pump fluid levei.

4-4-6  Frequently Encodn_tered Problems Resulting from Incorrect Assembly

Table 4-5 contains problems that commaonly result from incorrect assembly of the pump. The rows on the left
side of the Table list the symptoms you might observe if the pump is incorrectly assembled. The upper columns,
“probable cause,’” list the parts that might be assembled incorrectly. The “X's” indicate which causes are
associated with each symptom. The first row, “Reference Section in Manual” indicates the section(s} in this
manual which deseribe how to correctly assemble the part in guestion.

If you cannot solve your problem using Table 4-5, use Section 8, “Troubleshooting,” to locate and correct the
probtem.
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TABLE 4-5. PROBLEMS RESULTING FROM INCORRECT ASSEMBLY
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SECTION 5
PRINCIPLES OF OPERATION

Vacuum pumps are used to reduce the pressure in an enclosed vessel or system. Roots pumps are used in combina-
tion with other types of vacuum pumps for applications requiring high pumping speeds. Normally, the backing pump
selected should have approximately one-fifth of the displacement of the roots pump; the roots pump will compress large
volumes of gas into the foreline for exhausting by the backing pump. Recommended backing pumps are listed in Tables
2-2 and 2-3.

Our roots pumps with external motor {RUVAC WA- and WAU-Series) and with canned motor {(RUVAC WS- and
WSU-Series) are identical as far as the actual pump parts are concerned, but differ in the form and drive of the motor.

5-1 MOTOR AND DIRECT DRIVE MECHAMISM
511 WA- and WAL-Series Pumps

WA- and WAU-Series pumps are standard equipped with 230/460 volt, 3 phase, 60 cycle, totally enclosed fan
cooled motors (see Appendix C). When the motor is switched on, the motor shaft turns the pump shaft. The
motor shaft and pump shaft are connected directly through a coupling {15) and a coupling insert {16} (see
Figure 4-38). The coupling insert {18) absorbs shock and vibration and results in quiet operation of the pump.
For WA/WAU-1000 and -2000 pump models, a fan (12} is attached to the coupling {15) to cool the shaft sea
{26).

The leadthrough of the shaft is sealed against atmosphere by two radial shaft seals {26} immersed in an oil
reservoir in the motor mount {20). This oil reservoir is completely isolated from the rest of the pump. Vacuum
pump fluid is added to the motor mount through a venting serew with dip stick. There is an oil drain port with
plug screw an the bottom of the mount {20} for draining the pump fluid.

5-1-2 WS- and WSU-Series Pumps

The WS- and WSU-Series pumps are equipped with canned motors. The armature (70) of the motor and the stator
{65) are separated from each other by a vacuum tight can (73) of nonmagnetic steel in such a way that the
armature is within the evacuated space of the pump (see Figure 5-1). The stator {65) is open to atmasphere. The
armature is mounted on a sleeve which is attached directly to the pump shaft. This design eliminates the need for
conventional shaft seals, allows the pump to achieve lower ultimate pressure and permits operating WS- and
WSU-Series pumps at 208/220, or 440 valts, 60 cycle. A-fan with its own drive motor cools the canned motor.

iR-1.3

NOTE: This photograph is of an older pump model which has labyrinth rings.
Figure 5-1. Cutaway View of a WS-Series Pump Mounted for Vertical Flow.
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5-2 BEARINGS, SYNCHRONIZED GEARS, AND THEIR LUBRICATING SYSTEM

Attached to the outside of the pumping chamber on the motor side is the intermediate flange {30). [t contains an
oil stinger {63) which provides the motor-side bearings {54} with lubricating fiuid (see Figure 5-1).

Attached to the other side of the pumping chamber is the front cover {41}, It contains a splash plate {49} which
provides the gears {50} and front bearings (54} with Jubricating fluid (see Figure 5-1),

Vacuuhw pump fluid for both the ﬁont cover {41} and the intermediate flange {30} is added and drained through
ports in the front cover. Ol level equalization tubes {2/36) connect the two housings (41/30). The sight glass (45)
located in the front cover is used fo determine the pump fluid tevel for both housings {41/30) (see Figures 4-43
and 5-1).

The .geé.rs (50) in the front cover synchronize the rotation of the impelters (80) (see Section 5-3 and Figure 5-1}.

For WA- and WAU-Series pumps, the pump fluid in the motor mount (20) tubricates the bearing {27} in the
intermediate flange (30) in addition to sealing the shaft against atmosphere {see Section 5-1-1 and Figure 1-1).

§-3 PUMPING MECHANISM
The pumping mechanism of a roots pump consists of two counter-rotating impellers of “figure 8" design (see

Figure 5-2). The impellers sweep all internal surfaces of the pumping chamber for positive displacement of gases.
Thé gds drawn in by the pump is compressed by the rotating impetiers and transported to the forevacuum side.

PUMP INTAKE
| : , IMPELLER

\\7\\ .

Y
/

L 1E

IMPELLER %
PUMP QUTLET 851

Figure 5-2. Cross Section of WA/WS Pumping Chamber .

Pump fluid is not required in the pumping chamber because there is no metal-to-metal contact between the
impellers and the chambar walls. Extremely close operating talerances (see Table 4-4) hold backstreaming toa
minimem without the use of a sealing fluid.

5.4 PROTECTION AGAINST HIGH PRESSURE DIFFERENCE

The prassure difference between the intake and the outlet of the roots pump should not exceed the values listed
for your pump model in Tables 2-2 end 2-3, Running the pump above the maximum pressure difference increases
the work of compression resulting in high power consumption and warming of the roots pump. I the pump is run
continuously above the maximum pressure difference, the impellers may become hotter than the pump housing
and thus expand more than the housing causing pump seizure. In general, the maximum pressure difference can
be exceeded for short periods {3 minutes) if small chambers are being evacuated.
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Section 5-4 Cont.

5.4-1

54-2

The WA- and W5-Series and the WAU- and WSU-Series pumps contain different solutions to this problem.
WA- and WS-Series Pumps

The WA- and WS-Series pumps come with the diaphragm pressure switch (11). The pressure switch, when
connected to the optional SV 110 contact amplifier (see Appendix A} or the optionai Power Control Unit {see

Appendix B}, automatically protects your roots pump from operating above the maximum pressure difference.
This system works as follows:

When the backing pump has evacuated the system to a preset pressure, the diaphragm in the diaphragm
pressure switch bulges and closes a microcontact, This operates the SV 110 contact amplifier which amptlifies
the signal enough to actuate the motor starter of the roots pump.

The SV 110 and the Power Control Unit contain a built-in time delay to prevent the roots pump from being
shut down as a result of short pressure burst or fluttering of the pressure switch., A more permanent increase

in pressure will result in the SV 110 or the Power Control Unit shutting off the roots pump. See Appendices
A and B for additional information on the 8V 110 and Power Control Unit,

WAU- and WSU-Series Pumps

The WAU- and WSU-Series pumps come with a built-in bypass line containing a differential pressure relief valve to
ensure that the maximum pressure difference between the intake and the outlet port is not exceeded (see Figure
5-3}. A weight-and-spring-loaded compensation valve opens if the pressure difference is too high. The portion of
the gas that is greater than the capacity of the backing pump is returned from the roots pump outlet, through the
bypass line and pressure relief valve, and into the intake of the roots pump. Therefore, no additional protective
control units for ON and OFF switching of the pump are required.

The WAU- and WSU-Series roots pumps can be switched ON at atmospheric pressure along with the backing
pump. Because the roots pump starts at atmosphere, it takes less time to evacuate the vessel. Even at varying gas
toads (e.g., inrush of air), the pump and the motor are always safely protected against overloading.

PRESSURE
RELIEF VALVE PUMP INTAKE

BYPASS
LINE

PUMP 1RS512
QUTLET

Figure 5-3. Cross Section of WAU/WSU Pumping Chamber.
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SECTION 6

TROUBLESHOOTING

WARNING: BEFORE BEGINNING WORK ON THE PUMP, BE SURE TO READ ALL WARNINGS AND CAUTIONS
IN SECTION 4-1-1 AND AT THE BEGINNING OF SECTION 4-2,

Most corrective maintenance problems can be resolved by using the Troubleshooting Chart (Table 6-1). Table 4-5 s
also useful for troubleshooting problems. For repairs beyond the scope of this manual, contact your nearest Leybold
Sales Office for the location of your nearest service center,

Table 6-1 contains the instructions for troubleshooting your pump if a malfunction occurs. To use the table, first
observe the symptom, then locate the trouble area, and perform the recommended corrective action, If disassembly of a
component is necessary 1o perform the corrective action, refer to the steps listed in the ""Repair Steps” column of Table
6-1. If the Table recommends cleaning, use the general cleaning instructions in Section 4-3-1 or 4-3-2, in addition to any
specific “’Repair Steps” recommended, '

CONTENTS
Symptom Page
1. Pump becomes too hot {max. operating temperature is
100° to 115°C 0r 2127 10 239°F) . .. ot e 86
2. Excessive power consumption or circuit breaker or motor overloads are tripping .. . ... ... .. ... ... 88
3. The pumping chamber is contaminated with pump fluid . . .. ... . . o . . . o 829
4. ADNOFMal FUNBING NOISE L L L ot it h e et e e n e et e e e e e e 20
8. Pump fhuid is 1eaking from pUmD . . L L e e e 91
6. Pump ftuid has an unusuai color or odor or is very dark, dirty, orturbid . ....... ... ... ... ... ... 92
7. Excessive pump fluid is consumed . . .. .. e e e e e e 92
8, The pump Wil MOTSTAFL L . ot e e e e e e s a3
9. The pump will ot achieve its rated pumpingspeed . . . . . .. . . L e 94
10, The bump will not achieve its ultimate pressure .. ... ... L L e e a5
11.  The pump fluid level in the front cover {41} isincreasing . .. ... ... .. ... . .. . . i 97
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TABLE 6-1. TROUBLESHOOTING CHART

Symptom Trouble Area Probable Cause Recommended Corrective Action 'F!epair Steps*
1. Pump becomes (oo a. Pump lccation insufficient space around motor fan Place pump $0 motor end is in open area. Sec. 2.3
hot {max. operating for air circulation.
temperature is
100° 1o 115°C; b, Pump fluid Cantamination of fluid, Change pump fluid. Sec. 3-2
212% 10 239°F)
Pump fluid level is too high. Drain some fluid from the front cover {41). Sec. 3-1
For WA- and WAU-Series pumps only, see See Symptom 11
Symptom 1.
Pump fluid level i5 100 low. Add some Higid, Sec. 3-1
For WA- and WAL Serias pumps only, check Fig. 4-36;

cuter shaft seat {26} on motor mount {20}

See Symptom 5a{2)

sand and clean* or replace as necessary.

for leaks,
Wrong vacuum pump fluid is being Replace with correct vacuum pump fluid. Sec. 4-1-1 & Sec. 3-2
used.
c¢. Backing pump Wrong backing pump is being used. Replace with correct backing pump. Tables 2-2 & 2-3
Backing pump pressure is poor. Aepair backing pumgp. See backing pump
manual.
. Clearances between Dirt or oil varnish on impeilers or in pump +Clean the impellers (80} and pump housing Sec. 34
impeiters {60) and housing {35). (35).
pumg housing {35}
or end plates (32/40} Distortion of the pump housing re- Use fiexibie connectors {bellows) on the Sec. 273
sulting from stress from the vacuum intake and ouziet and mount the pump CAUTION & NOTE
lineg conmnection or improger mounting. correctly,
Hot spot on impediers resulting in high Sand high point (hot spot); hot spot is silver Sec. 34
point which contacts pump housing. with blue ring areund it.
Check inside of pump housing (35) for wear; Sec. 34

*The secrions and steps tisted in the 'Repair Steps” column help you to find the information needed to do the “'Recommended Corrective Action.”
This column is not intended to be a3 complete list of every step necessary 10 do the carrective action,

+Use the general cleanming instructions in Sections 4-3-1 or 4-3-2.
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TABLE 6-1,

TROUBLESHOOTING CHART (Continued)

Symptom

Trouble Area

Probable Cause

Recommended Corrective Action

Repair Steps®

1. Pump becomes too
hot {max. operating
temperature 1s
106° 1o 1158°C;
212° 10 239°F}
{cont’d)

d. Clearances between

impeliers. {80 and
pump housing {35}
or end plates {32/40})
{cont'd)

Dowel pins are bent.

Replace dowei pins {31).

Sec.4-2-1 Steps 2 &
3. 8ec. 4-2-2; Sec.
4.2.3 Seps 1 thru 4
and Ba

Impeller shaft is bent.

Repiace impelier and shaft.

Sec. 4

End of impellers {60} is contacting
end plate (32/40).

Replace spring washers {82) or shims {52).
Check for damage 10 housing or irmpellers.

Sec. 4-2-2; Sec. 423
Steps 1 thru 5; or
Sec. 4

Heat or mechanical stress has caused
ctearances to change.

Adiust clearances to within tolerances,

See Symptom 10g

Bearings {54/27)

Bearings are worn.

Instal! new bearings (54/27}. +Clean oil
flow holes in bearing wells of the end plates
{32740} and intermediate flange (30},
+Clean oil equalization tubes {2/36}, if
biocked.

Sec. 4, Figure 4.19

Excessive heat of
cornpression due to
exceeding maximum
pressure difference

For WAU- and WSLI-Series pumps

only, differentiat pressure relief valve
malfunction,

+Clean or repiace worn parts of pressure
rebief vaive.

Sec. 4-24 Step 7
Sec. 445 Step 4

For WA- and WS-Series pumps only,

diaphragm pressure switch malfunction.,

Replace the pressure switch {11} or send it
to the fagtory far repair.

Sec.4-2-1 Step 8

For WA- and WS-Series pumps only,

see Symptom 101,

See Symptom 10f,

For WA- and WS-Series pumps only,

pressure switch is set too high.

Return the pressure switch to factory to have
it adjusted.

Sec, 4-2-1 Step 8

g. Connecting line be-

tween backing pump
and roots pump

Line diameter is 100 small,

Replace line with farger diameter tine.

Sec. 2-7-2

*The sections and steps listed in the “Repair Steps” column heip you to find the information needed to do the “"Recommended Corrective Action.”

This column is not intended to be a complete list of every step necessary to do the corrective action.

+Use the general cleaning instructions in Sections 4-3-1 or 4-3-2.
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TABLE 6-1. TROUBLESHOOTING CHART (Continued)

Symptom

Trouble Area

Probable Cause

Recommended Corrective Action

Repair Steps™

2. Excessive power con-
sumption or circuit
breaker or motor over-
loads are tripping

a. Motor Voltage of power supply is diffarent Change wiring of motor {see motor name- Sec. 24
from the voltage of the motor. plate) or replace motor with motor that is
wired for the correct voltage,
For WA- and WAL}-Series pumps Replace motor bearing.
only, motor bearing malfunction.
Motor windings or one of the phases Contact your efectrician to repair the motor. Sec. 4-2-2, Tabie 4-2
is malfunctioning. '
For WA and WAL-Series pumps Loosen setscrew in motor coupling (15) and Sec, 444-7 Step 11
onty, motor coupling and pump slide the coupling 1/16°" toward the motor;
coupling are too tight against each then retighten the coupling setscrew.
other.
Motor is defective. Contact motor manufacturer’s service Sec. 4-2-2, Tabie 4-2
center.
b. Pump fluid Pump fluid is 100 viscous, Reptace fluid with correct vacusm pump Sec. 3-2
fluid.
1f ambient temperature is too low, move
pemy to a warmear location,
¢. See Symptoms 1b See Symptoms 1b thry 1g. See Symptoms 19 thru 1g.

thru 1g

*The sections and steps listed in the ""Repair Steps” column help you 1o find the information needed to do the "Recommended Corrective Action.”

This column is not intended to be a complete list of every step necessary to do the carrective action.
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TABLE 6-1.

TROUBLESHOOTING CHART (Continued)

Symptom

Trouble Asea

Probahle Cause

Recommended Corrective Action

Repair Steps™

3. The pumping chamber

15 contaminated with
purmp fluid

Fluid vapors are
backstreaming from
the backing pump

Backing pump does not have a safety
vatve or an antisuck back valve.

install safety vatve.

Backing pump has a matfunctioning
safety vaive or antisuck back valve.

Repair malfunctioning valve,

See manual that
came with backing
pump.

. Oil level equalization

tubes (2/36)

{eak between tube {2/36) and pump Seal leak. Sec. 4
housing (35},
Q-ring {1} is dirty or damaged. Replace O-ring {1). Sec. 4

Piston rings (57)

Cyclic operation of pump.

{Jse bellows with an adsorption trap

(P/N B98580) to connect the front cover to the
RUVAC iniet; this reduces the AP across the
piston rings by evacuating the front cover.

Contact LHVP, Export

Rings are worn of damaged.

Replace rings (57].

Sec. 4

Qi drain or gil inler
piug screws

Plug screws are rot seated properiy
in ports or do not have gaskets.

Seat piug screws in their ports or instatl new

piug screws {42) or gaskets {43} as necessary,

Sec, 4.2.1 Step 2;
Sec. 44-5 Step 11

Pump fiuid

Fluid fevel 15 too high.

Drain some fivid. For WA- and WAU Series
pumps, check the fiuid tevel in the motor
mount {20}, if it is low, the inner radial
shaft seal {26) may be leaking.

Sec. 3-1
See Symptom 11

Fiuid has reacted with gas being
pumped forming new substance.

Change fluid.

Sec. 3-2

WA- and WAL -Series
pumps onfy, dip
stick (24} in motor
mount {20}

Vent hoies i dip stick are ciogged re-

sulting in pressure on radial shaft
seais {26).

Clean vent holes; replace shatt seals {26} if
necessary.

Sec. 4.3.-3 Step 14;
use Steps from
Symptom 11 if
necessary

*The sections and steps listed in the "Repair Steps” column help you to find the information needed to do the '"Recommended Corrective Action.”
This column is not intended 1o be g complete list of every step necessary to do the corrective action,




TABLE 6-1. TROUBLESHOOTING CHART (Continued)

Symprom

Trouble Area

Probable Cause

Recommended Corrective Action

Repair Steps*
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4. Abnormal running
noise

2. (leurances between
impeliers (60} and
purmp hoysing {351

See Symptom id.

See Sympilom 1d.

b. Bearings

Bearings are worn.

Repiace bearings 154/271

Sec. 4

¢, Gears (B0}

{1} Fluid level in front cover 1s fow or
dirty.

Add the proper vacuum pump tiuid to the
front cover {d1} or change the fluid.

Sec. 3-1-t or 32

{2} Gears are worn,

Repiace gears (B0},

Sec.4-2-1 Steps 1
thru 6: Sec. 4-4-3
Steps 1, 3, & 4: Sec.
445 Steps 2 & 3

(3} Gears have burrs or sharp edges.

Sand burrs or edges of gears (50 until
smooth,

Sec. 4-2-1 Steps 2 &
3; Sec. 4.3-3 Step
12

d. For WS and WSU-
Series pumps only,
armature {70}

{1} Armature s contacting the canned
motor tube (731,

Check if canned motor tube (73) is bent
or gented.

Sec. 4.2.2.2
Steps 1,2,5, &6

Adjust eccentricity of armature {70} and
check if screw on end of shaft is nght.

Sec, 4-2-2.2 Steps 1,
2,85 %ec.444.2
Steps 20, 6,9, &8 12

{2) Pump s 100 hot resulting in the
armature spining on its sleeve.

See Symptom 1. {nstall new armature (70).

Sec, 4.2-2-F7 Steps 1,
2.5,7.8,9, & 10;
Sec. 4-2.3 Steps 1
theu 4. Sec. 4-4-3
Steps 7, 8,9, & 11;
Sec. 44-4-2 Steps 1,
2,3,4.6,9, & 12

“The sections and steps histed i the “Repair Steps” column help you 1o find the sformation nesded to do the “Recommended Corrective Action.’
This columm 15 not intended 1o be a complets bist of every step necessary 10 do the corrective action.
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TABLE 6-1. TROUBLESHOOTING CHART (Continued)

Symptom

Trouble Area

Probabie Cause

Recommended Corrective Action

Repair Steps™

4, Abnormal running

noise {cont’d}

e. For WA- and WAU-
Series pumps anly,
shaft bushing
sleeve {28)

Screw in end of shaft is loose.

Check shaft bushing sleeve (28} and bearing
{27) for wear. Ciean, apply Loctite 271, and
tighten screw.

Sec. 4-2-2-1;

Sec, 4-2-3 Steps 1
thru 4. Sec. 4-4-3
Steps 5,6,7,8,8, &
11; Sec. 444.1

£, Splash plate (49) o7
gears {5Q)

Nut {48) on gear end of shaft is loose.

Check gears (50} for wear. Apply Loctite
271 to threads of nut and tighten nut (48).

Lise Steps from
Symgtom 4c{2} if
gears are worn

g. For WA- or WAU-
Series pumps oniy,
coupling insert (16)
or coupling (15)

Insert is worn or coupling is damaged.

Replace worn ingert (16} and/or
coupling (15).

See Symptom Bg

8. Pump fiuid is Jeaking

from pump

a. For WA- and WAU-
Series pumps only,
mator mount {20}

{1) Purp fluid leve! is too high.

Drain some fluid.

Sec. 3-1-2

(2} Radial shaft seal (26) on motor-
side is worn.

tnstall new shaft seals (26).

Use Steps from
Symptom 11

Check if vent holes on dip stick {24) are
clogged, clean as necessary.

Sec. 4-3-3 Step 14.

{3} Q-ring between motor mount {2Q)

install new Q-ring {13).

Use Steps from

and intermediate flange {30} is Symptomn 11
dirty or damaged,
{4) Dip stick or phug screw is not Seat it properly or replace dip stick {24} and Sec. 3-2-2
seated properly or doesn’t have gasket {23) or plug screw (42) and gasket
gasket. {43).
b. Front cover (47) {1) Leak at plug screw in oif drain Seat piug screw (42) properly in port. if Sec. 3-2-1

port.

necessary, replace gasket (43) or plug
screw {42],

*The sections and steps listed in the “Repair Steps” celumn help you 1o find the information needed 10 do the "Recommended Corrective Action.”
This column 15 not mtended to be a complete tist of every step necessary to do the corrective action.
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TABLE 6-1. TROUBLESHOOTING CHART (Continued)

Symptom

Trouble Area

Probable Cause

Recommended Corrective Action

Repair Steps*

5. Purng fluid is feaking
from pump {cont'd}

. Front cover (41)

cont'd}

(2) l.eak at oil sight glass {45},

Enstatl new gasket {44},

Sec. 3-2-1 Steps 1
thru 5; Sec. 4-2-4

Step 2; Sec. 445
Step 1; Sec. 3-2-1

Steps @ thra 10

End plates {32/40)

QO-rings on outside of end plates are
damaged or dirty.

install new O-rings (3).

Sec. 4-2-1 steps 1t
thry 3; Sec. 4-2-2-1
or 4-2-2-2; Sec. 4-2-3
Steps 1 thru 4;

Sec. 44

. Pump housing (35}

See Symptom 3.

8. Pump fluid has an
unusual color or odor
or is very dark, dirty,
or turbid

Contamination of
pump fiuid

Process is dirty.

Change pump fluid.

Sec., 3-2

Add inlet filter and/or oil purification
system to pump.

. Pump fluid breaks

down

Wrong fluid is being used.

Use correct vacuum pump fluid.

Sec. 4-1-1, Sec. 3-2

Pump is too hot,

See Symptom 1.

See Symptom 1

7. Excessive pump fluid
is consumed

Pump fluid

Wrong fluid is being used.

Use correct vacuum pump fluid.

Sec.4-1-1, Sec. 3-2

. Ol migrating into

connecting lines

Freguent gressure fiuxuations in
system.

Reduce pressure fluxuations in system.

See Symtom 5

See Symptom 5.

See Symprom 5,

. For WA- WAU-Series

pumps only, inner
radial shaft seal (26}

Shaft seal is worn rgsulting in fluid
leaking from the motor mount {20}
into the front cover.

Install new shaft seals (26}. Readjust pump
fluid level in front cover {41).

See Symptom 11

*The sections and steps listed in the ""Repair Steps’” cofumn help vou 1o find the information needed to do the “"Recommended Corrective Action.”

This calumn is not intended 10 be a complete Hist of every step necessary to do the corrective action.
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TABLE 6-1. TROUBLESHOOTING CHART {Continued)

Symptom

Trouble Area

Probable Cause

Recommended Corrective Action

Repair Steps™

8. The pump will not
start

See Symptom 2a.

a. Moter See Symptom 2a.
b. Diaphragm pressure Backing pump has not pumped down Allow backing pump additional time to
switch (11) system 1o preset roots pump start-up pump down system.
pressure.

Repair backing pump. See manual that
came with backing
pump

Switeh (11) is matfunctioning. Replace switch or send it to factory for See 4-2-1 Step &
repair.
c. SM-43 contact SM-43 is malfunctioning. Replace SM-43. Appendix A
ampiifier
d. Power Cantrol Unit Unit is malfunctioning. Repair or replace unit. Appendix B
e. Clearances between See Symptom id, See Symptom Td. See Symptom td
impellers {60} and
pump housing {35}
f. Gears {(50) ‘There is dirt or an obstruction in the +Clean the dirt or remove the abstruction Sec. 4-2-1 Steps 2 &
gears. from the gears {50}, 3. See Symptom 4¢
g. For WA- and WAL- Counling and/or coupling insert is Properly install new coupling insert (16} Sec. 4-2-2-1 Steps 1,
Series pumps only, warn or improperly installed. and/or coupling {15). 2, & 3. 1f replacing
coupling (15} or pumgp-side coupling,
coupling insert {16) do the steps in
Symptom 11
b. Bearings (54/27) Bearings are worn. Replace bearings {54/27) Sec. 4

For WS- and WSU-
Series pumps only,
armature (70)

Pump was too hot resultting in arma-
ture spinning on its sleeve,

See Symptom 1.

tnstall new armature (70},

See Symptom 1
See Symptom 4d(2)

Viscosity of pump
fluid

Pump is too colg.

Apply heat 1¢ the bottom of the front
cover (41).

*The sections and steps listed in the “Repair Steps'’ column heip you to find the information needed 1o do the 'Recommended Corrective Action.””
This ¢column is not intended to be 3 compiete fist of every step necessary 10 do the corrective action.

+Use the ganeral cleaning instructions in Sections 4-3-1 or 4-3-2.
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TABLE 6-1. TROUBLESHOOTING CHART (Continued)

Symptom

Trouble Area

Probable Cause

Recommended Corrective Action

Repair Steps*®

9, The pump wiil not
achieve its rated
pumping speed

Motor

Motor is rotating in wrong direction.

Interchange two of the input feads.

Sec. 2.6

See Symptom 2a.

See Symgptom Za.

. Vacuum line valve

Vacuum line valve is partially closed.

Open vacuum iine valve.

Dirt trap {39} on

Trap (38) or connecting line is ob-

+Clean dirt trap or connecting line,

Sec. 3B, Sec. 2-7-3

intake structed with dirt. Steps 4 & 7
infet filter Inlet filter accessory is dirty. Install new filtering element.
Wrong inlet filter is being used, Co.mac; rmain office for correct filter.
Connecting lines Connecting line diameter is 100 smafl. Instal! larger diarmeter connection line. Sec. 2-7-2
Connecting line is too long. Use connecting line with an ID larger than Sec.2-7-2

the intake 1D, or shorten the connecting
line.

For WA- and WAL-
Series purnps only,
coupling (15) and/or
coupling insert (18}

Coupling (15} is toose or coupling
insert {16) is worn or improperly
instalfed.

Properly install new coupling insert {16)
or coupling {15).

See Symptom 8g

Pump or system

Leak.

Locate and repar leak.

See Symptom T0f

Impellers {60} andg
pumgp housing (35)

Oirt is preventing free rotation and
free flow of gases.

+Ciean impellers and inside of pump housing.

Sec. 34

Clearances are larger than tolerances.

Adjust clearances.

Use steps from
Symptom 10g

See Symptom 1d.

See Symptom 1d.

See Symptom 1d

*The sections and steps listed in the ""Repair Steps”’ column help you to find the information needed to do the “Recommended Corrective Action.”

This colummn is not intended to be a complete fist of every step necessary te do the corrective action,

+Use the general cleaning instructions in Sections 4-3-1 or 4-3-2,
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TABLE 6-1. TROUBLESHOOTING CHART (Continued)

Symptom

Trouble Area

Probable Cause

Recommended Carrective Action

Repair Steps*

8. The pump will not
achieve its rated
pumping speed
{cont'd)

Gears

Friction between gears.

Check pump fiuid for contamination.

See. 3-3

Check pump fluid level in front cover (41},

Sec. 3-1-1

Check gears (50} for damage.

Sec. 4-2-1 Steps 2 &
3. S5ee Symptom
4c{2)

Bearings (54/27) Bearings are dirty or warn. Reptace bearings (54/27). Sec. 4
Ol level equalization tubes are clogged. Clean oil equalization tube (4/36}. Sec. 4
Oil-flow holes in bearing weils of end Ctean oil flow holes. Sec. 4
plates (32/40) or intermediate flange
{30} are clogged.
. See Symptom 4. See Symptom 4. See Symptaom 4.
0. The pump wiil not Motor Motor is rotating in wrong direction. Reverse two of the input leads at the drive Sec. 26
achieve its ultimate muoior terminal biock.
pressure
. Qurlet connection Impedance in connection line, Check valves and check connecting line for Sec. 2-7-2

line

an obstruction. If necessary, instali a larger
diameter connection line,

Dirt trap (39} on inv
take, or inlet filter

Dirt trap or inlet filter is dirty.

+Clean dirt trap and/or instalt new filtering
element.

Sec.3-5;Sec._72-7-3
Steps 4 & 7

. Backing pump

Backing pump is not pumping down
to its ultimate pressure.

See manual that came with backing pump to
repair backing pump.

Incorrect backing pump is being
used,

Replace backing pump with recommended
backing pump.

Table 2-2 or 2-3

Pump fluid

Vapor pressure of fluid is too high.

Use correct vacuum pump fiuid.

Sec. 4-1-1

Fluid is contaminated.

Change vacuum pump fluid.

Sec. 3-2

*The sections and steps listed in the “Repair Steps” column help you to find the information needed to do the “"Recommended Corrective Action.””

This column is not intended to be a complete list of every step necessary to do the corrective action.

+Use the general cleaning instructions in Sections 4-3-1 or 4.3-2.
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TABLE 6-1. TROUBLESHOOTING CHART (Continued)

Symptom

Trouble Area

Probable Cause

Recommended Corrective Action

Repair Steps™

10, The qump wil‘i not
achieve its ultimate
pressure {cont'g}

f.

Air is leaking imto
the pump or the
system

Sealing disc {37/8) on pump intake
or outlet.

Install new Q-ring {38/7) and clean* sealing
surface.

Sec. 4.2-1 Steps la,
1b, & 1c

Plug screw on oil inlet or drain port
of front cover (41).

*+Clean plug screw (42}, gasket {43), and port,

and seat plug screw properly in port. tf
necessary, install new plug serew (42) and
gasket (43).

Sec. 3-2-1

Worn gasket allowed pump fluid to
feak out and then air to leak in oit
sight glass (45).

Replace gasket (44} and add the correct
vactum pump fluid,

See Symptom 5bi{2)

Vacuum line or evacuated vessel.

Repair feak.

Diaphragm pressure switch (11).

Repair leak or repiace switch (11).

Sec.4-2-1 Step 8

For WA- and WAU-Series pumps only,

a worn raghial shaft seal alfowed pump
fluid and then air to leak fram the
motor mount (20) intg the pump.

Instati new radial shaft seals {26); check if
vent holes on dip stick {24} are clogged.

Se¢ Symptom 11;
Sec. 4.3-3 Step 14

For WA- and WAU-Series pumps only,

clogged vent holes in dip stick {24} is
resgiting in pressure increase in motor
mount (20}.

Ciean vent haoles in dip stick (24},

Sec. 44-3 Step 14

O-rings on the cutside surface of the
end plates (32/40) are damaged or the
sealing surface is dirty.

*Clean the sealing surface and instal! new
O-rings (3}.

See Syrmpiem 5¢

For WS- and WSU-Series pumps only,
the O-ring between the canned motor
tube{73) and the intermadiate flange
{30} is damaged or the sealing surface
is dirty.

+Clean the sealing surface and install 2 new
C-ring (13}

Sec. 4-2-2-2 Steps 1,
2,85, 5ec. 4442
Steps 6,9, & 12

*The sections and staps listed in the “Repair Steps'' column help you to find the information needed to do the "Recommended Corrective Action.’”

This celumn is not intended to be a complete fist of every step necessary to do the corrective action.

+Use the general cleaning instructions in Sections 4-3-1 or 4.3.2.




TABLE 6-1. TROUBLESHOOTING CHART (Continued)

Symptom Trouble Area Probable Cause Recommended Corrective Action Bepair Steps™
10. The pump wil} not f. Adr is leaking into For WA- and WAL)-Series pumps only, Replace compression ring (64}. UUse steps from
achieve its ultimate the pumg or the the compression ring is wotn resulting Symptom 11
pressure {cont’d} system (cont'd) in teakage of air through the shaft

bushing sleeve (28],

g. Backstreaming into trpeiler (69) clearances are too large. Adjust clearances.
the evacuated vessel

Sec. 4-4-2 Step 13c;
Table 4-4_ If axial gap
is off, do Sec. 4-2-1
Steps 1 thru 6, Sec.
4.4.2 Step 13d, and
Sec, 4-4-3 Step 1. Sec.
4-2-1 Steps 1 thru 3,
Sec. 4-4-3 Steps 3a

thru 3e; if gap is off, do
Sec, 4-2-1 Steps 4 and 5,
reinstall the nuts, then
do Sec, 4-4-3 Step 3f
and 4. Sec. 4-4-5 Steps
2,3,8,10, 11, & 12

h. WS- and WSU-Series Pumyg is too hot resulting in the See Symptom 1. tnstail new armature (70), See Symptom 4d{2)
pumps only, armature spinning on its sleeve.
Arrmature
13. For WA- and WAL Inner radial shaft seal Shaft seal ts worn resulting in pump install new shaft seals (26). Readjust pump Sec.4-2-1 Step 2;
Series pumps only, (26) fluid teaking from the mator mount fluid level in front cover (41). Sec. 4-2-2-1; Sec.
the pump fluid level {20) into the front cover. 4-2-3 Steps 1 thru

in the front cover
(41) is increasing

4. Sec. 44-3 Steps
5,6,7,8,9,&11;
Sec. 4-4-4-1; Sec.

44.5 Steps 9 & 11

W uonip3 ‘fenuey NSM/SM/NYMVYM .00. OVANY

*The sections and steps listed in the "Repair Steps’’ column help you to find the information needed 10 do the "Recommended Corrective Action.””
This column is nat intended to be a compiete list of every step necessary to do the corrective action.

+Use the general cleaning instructions in Sections 4-3-1 or 4-3-2.
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SECTION 7
SPARE PARTS LIST

Section 741 lists the pump fluid, the gasket sets, and the new parls thal are required to rebuild the pumps. Section
7-2 is a complete list of the spare parts for the RUVAC pumps. See Table B-2 of Appendix B for replacement parts for the
power contrel unit.

Use Figures 7-1 and 7-2 and the exploded isometric drawings in the back of this manual to help identity the part
you need. The numbers called out on the figures and drawings correspond to the position numbers listed for each part
in the first column of the spare parts list. For example, the first column on page 102 lists 54" for the bearing (end plate).
On Figure 7-1, the number ‘54" is pointing lo a photograph of that bearing.

The second sertes of five columns indicates which pump model uses the part and how many each pump requires. For
example, on page 102, the 4" under the 150" column for Position No. 54 indicates that four bearings (Catalog No.
261-01-171) are required for WA-, WAU-, WS-, and WSU-1580 pump models; the 4" in the “500" column indicates that
four bearings (Catalog No. 261-0%-173}) are required for WA-, WAU-, WS-, and WSU-500 pump madels,

CONTENTS
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SECTION 7-1 — NEW PARTS REQUIRED TO REBUILD PUMP . . . . . e i 101
Gaskel SBt L L e 101
SIS ST L L L . e e e e e e e e e e 104
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PIstor RINGS . o . o o e e e e 102
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SECTION 7-2 — COMPLETE LIST OF SPARE PARTS . . . .. . 103
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WAMAL/WS/WSU Pump Parts {Continued) . . . . . .. L e 107
WS and WSU Only, Motor-End Parts .. ... L. o e 113
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18-8.34

NOTE: The parts enclosed in the dashed lines are for WA- and WAU-Series pumps only. All other parts in Figure 7-1
are used in WA-, WAU-, WS- and WSU-Series pumps. See Figure 7-2 for additional parts for WS- and WSU-Series pumps.

NOTE: The numbers called out on the figure correspond to the Position No. listed for each part in the spare parts {ist.

Figure 7-1. Disassembled Pump (WA-250 pump model shown}.



SECTION 7-1

NEW PARTS REQUIRED TO REBUILD PUMP

Posi-
tron Part Name Pump Modet Catalog No. Dimensions Material Remarks
No. on {mm)
Figs.
Gasket set WA150 and WA2B0 19366A The gasket set is made up of each part listed in
Gasket set WS150 and WS250 123665 Sec, 7-2 with an """ beside its cataiog number,
Gasket set WAU150 and WAU250 19366AU
Gasket set WSU150 and WSU250 193665U
Gasket set WASHO 19371A Viton
N/A T T Gasket ser WS500 193718
Gasket set WAUSBQ0 19371AU
Gasket set WSsU500 193715U The gasket sets are for standard pump
Gasket set WA 1000 19376A models. i your WA/WAU pump model
Gasket set WS13000 193768 uses perfluoropolyether (PFPE) vacuum oif,
Gasket set WAL 1000 18376AL you must order the special PFPE-service
Gasket se1 WSELIT300 193765U shaft seals {ltem 28) in addilion tc the
Gasket set WAZ000 18381A gasket set and ltems 27 & 28.
Gasket set WS2000 19381S
Gasket set WaALI2000 19381AU
52 Shim set WA/WS/WAU/WSU-150 and -250 98-264-001 62x50 Each shim set contains 12 or 14 shims with 6 or
52 Shim set WA/ WS/WAUL/WSU-B00 98-264-002 72x56 7 different thicknesses. See Figure 7-1.
52 Shim set WA WS /WAG/WSU- 1000 98264003 BOx63 Steet
52 Shim set WA /WS/WAL/WSU-2000 98-264-004 9070
N/A HE-200 vacuum WA/WAL/WS/WSU-Series pumps 98-198-006 1 az. Contact the faclory for the approved vacuum
pump fluid used for standard appiications 98-198-G49 12 gt. case pump fluid for nonstandard pump applications.
98-198-007 1 gal.
98-1938-008 5 gat.
98-198-010 55 gal.
N/ A HE-2700 WAMWALIWS/WSU-Series pumps 898565 1 poundg Four pounds of HE-2700 = 1 quart
perfluoropolyether for extreme-corrosive service
pump fluid applications

sor W Uonip3 1ENUEN NSM/SMNYMVYM .00, DVANH

Viton - heat resistant synthetic rubber

t A gasket set in addition to ftem No. 27 and 28 are needed to replace the shaft seals on
WA/WALU series pumps.
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SECTION 7-1

NEW PARTS REQUIRED TO REBUILD PUMP {Continued)
NQTE: See Figure 7-1 for a photograph of most of the parts listed below.

Posi- No. Required per Unit
tion WA /W i .
F.:Eio.son ATNAUTNSINSY Part Name Catalog No. Dsn:;r::}ons Material Remarks
95 150 [ 280 | 500 | 1000 | 2000
54 4 4 Bearing {end plate} 26101171
54 4 Bearing {end plate) 261-01-173
54 4 Bearing {end plate} 261-01-175
54 4 Bearing {end plate} 26101176
27 1 1 1 Bearing {intermediate tiangs) 261-01-301 This grooved bafl bearing s
27 1 1 Bearing {intermediate flangs) 26101112 used anly on WA- and WAU-
Series pumps and on the WS-
2060 pump model,
57 12 12 Piston ring 231-79-256
57 12 Piston ring 231.779.289 40%x36.3x2
57 16 Piston ring 231-53-217
57 16 Piston ring 231-53-216
1 1 T Shaft bushing slesve 627-32.502 35x78 Steel
28 - Used only on
28 1 Shaft bushing sleeve 627-33-508 35x76 Steel WA and WAU Series
28 1 Shaft bushing sleeve 627-34-509 50x85 Steel pUMPS.
28 1 Shaft bushing sleeve 627-35-500 50x106 Steel
N/A 1 1 Piston ring kit 19365 The kit is only necessary if you
1 Piston ring kit 19370 are repiacing iabyrinth rings in
1 Piston ring kit 19375 oider model pumps with piston
3 Piston ring kit 18380 rings. The kit includes each part
listed in Sec. 7-2 with a "+
beside i1s cataiog number,
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SECTION 7-2
COMPLETE LIST OF SPARE PARTS

WA/WAU/WS/WSU Pump Parts

NOTE: See Figure 7-1 for a photograph of most of the parts listed below.

Posi- MNo. Required per Unit
tion WA/WAU/WS/WSU imensi
Il\:lic;.sjm Part Name Catalog No. Dm(*u;r:)ons Mataerial Remarks
150 250 500 1000 ;| 2000
1 4 4 4 O-ring . 239.70-111* 11.5x3 Viton
1 4 4 O-ring 239-70-154" 17x3 Vizon
2 1 Qil level equalization tube (long) 627-00-411 12x2x99.8 Steel
2 1 Qil level equalization tube (long) 627-02-411 12x2x162.8 Steel
2 1 Qil level equalization tube {long) 627-03-411 12x2x209.8 Steel
2 1 Oil level equalization tube {long) £527-04-411 18x1.5x270 Steel
2 1 Qil fevei equalization tube {long) 627-05-411 18x1.5x340 Steel
3 4 4 Q-ring 239.70-424* 180x3 Viton
3 4 O-ring 239.70-432* 235x3 Viton
3 4 QO-ring 239.73-433 274x3 Viton
3 4 Q-ring 239-70-124* 355x4 Viton
4 2 2 2 ASA adapter fiange 98-278-0428 NWBE to ASA 3
4 2 ASA adapter flange 98-278-0429 NW1T00 10 ASA 47
4 71 | ASA adapter flange 98-278-0432 1 NWI150 to ASA 6" T
5 H 1 1 1 £yebolt 99-289-006 5/8-11x3/4" g Not shown in figures.
5 2z Eyebolt 201-13-1G4 M16
[3) 1 1 1 Sealing disc assembly 88256 NWES Al This sealing gisc s for the ouliet
8 1 Sealing disc assembly 88257 NW100 and e o o des o outer
8 1 Sealing disc assembly 88258 NW158 Viton nng (TA)
BA 1 1 1 Cuter ring 233-93-341
BA 1 Quter ring 233-93-342
6A 1 Outer ring 233-93-343
7 1 1 1 G-ring 239-70-136 Viton This C-ring is part of the seafing
7 1 Q-ring 239-70-164 Viton disc listed in Position 6.
7 H Q-ring 238-70-146 Viton
7A 1 1 1 taner fing 233-93-329
7A 1 Inner ring 233-93-330
7A 1 Inner ring 233-93-331

*In¢luded in gasket set {see Section 7-1)

1t The catalog number for the ASA adapter flange for the
WAU-2000 pump model is 88-278-0470.

Vitan -- heat resistant synthetic rubber

Al — aluminum
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No. Required per Unit

COMPLETE LIST OF SPARE PARTS (Continued)
WA/WAU/WS/WSU Pump Parts {Continued)

NOTE: See Figure 7-1 for a photograph of most of the parts listed below.

Posi-
tion WA/WAL/WS/WSU L
?i(z};;.on ! i Part Name Catalog No. Dm{w;rmons Material Remarks
150 250 500 1000 | 2000
8 1 H 1 1 1 Pressure switch adapter 16839 KF20 These parts are for WA- and
[Z] 1 1 1 1 1 Centering ring 18322 KF20 WS-Series pumps; they are not
10 1 1 1 1 1 K§ clamp ring 18342 KF20 necessary for WAU- and
WSU-Series pumps.
11 i 1 1 SM-42 Diaphragm pressure switch T{16407 (WA 30 & 300 Torr _GQEIE{EEE No. 16406 for the
SM-42 Diaphraygm pressure switch T {16406 (WS} 4 & 40 Torr switch {11} for aill WS-Series
H 1 1 SM-42 Diaphragm pressure switch T [ 16406 4 & 40 Torr pumps, For all areas with an
expiosion hazard, use the explo-
sion proof diaphragm pressure
switch, Catalog No. 98-131-3010.
12 1 Fan 99.137-001 Plastic Not shown in figures. This fan
12 1 Fan 54.-137-002 is on WA- and WAU-Series
pumps only.
i3 1 1 O-ring 239-7C-411* 122x3 Viton
13 1 Q-ring 239-70-418" 150x3 Viton
13 1 Q-ring 239-70-303" 170x3 Viton
13 i Q-ring 239-70-202" 210x3 Viton
14 1 1 Key 627-02-425 Bx7x30 Steel
14 1 Key 627-03-425 8x7x40 Steel
14 1 Ky 6527-04-425 10x8x36 Steet
14 1 Key 627-05-425 10xBx50 Sieel

* {ncluded in gasket set {see Section 7-1}

Viton -- heat resistant synthetic rubber

However, the PS mode! pressure switches can not be used with the SM-43 contact amplifier.

tPS 110A and PS 111A pressure switches are available under part numbers 16072 and 18073 respectively.
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COMPLETE LIST OF SPARE PARTS {Continued)
WA/WAU Only, Motor-End Parts

NOTE: Position Numbers 15 through 29 are for WA- and WAU-Series pumps only;
they are not used in WS- and WSU-Series pumps.

NOTE: See Figure 7-1 for a photograph of most of the parts listed below.

Posi- No. Required per Unit
::E‘;non WA/WAU Dimensions .
Fig;. Part Name Catatog No. (ram] Material Remarks
150 250 500 1000 | 2000
1 1 1 1 1 Key See Position No. 14 See Position No. 14,
1 1 Fan See Position No. 12 See Position No., 12.
15 1 H Coupling 627-31-483-1 365x100 The coupling includes both the
15 1 Coupling 527-33-483-1 Da0x498 pump-side and motor-side
15 1 Coupling $27-34-483-1 t D160x119 couplings and the counling
15 1 Coupiing 6§27-35-483-1 D160x148 insert (16],
16 1 1 Coupling insert 701-00-197* D54x14
16 H 1 1 Coupling insert F0700-198* DE0x18
17 1 1 1 Coupling shieid £27-31-480
17 1 Coupling shieid £27-34-480
17 1 Coupling shiefd £627-35-457
13 2ft | 21t 2 ft 3ft 3 ft Rubber trim 188-27-112 Rubber
18 1 1 1 1 1 Motor See Appendix C for a list of
motors for WA- and WAU-
Series pumps.
20 1 1 Motor mount 627-31-321
20 1 Motor mount 627-33.321
20 1 Motor mount 200-13-511 Shaft seal P/N 200-13-455 must be
20 1 Motor mount 200-13-512 used with these motor mounis.
21 1 1 1 Shieid retainer 627-31-481
21 1 Shield retainer 627-34-481
22 1 Motor adapter flange 627-35-434 Not shown in figures.
23 1 1 1 1 1 Flat gasket 239-55-165" 22x1.5 Viton
*1nciuded in gasket set (see Section 7-1) D — diameter

Vitron — heat resistant synthetic rubber

T The WA/WAL -1000 and -2000 pump models have a small plastic fan that fits on the coupling. This fan is
not included when you order the coupling, The part number of this fan for the WA/WAU -1000 is 99-137-001;
the part number of the fan for the WA/MWALU -2000 is 89-137-002.
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COMPLETE LIST OF SPARE PARTS (Continued)
WA/WAU Only, Motor-End Parts {Continued)

NOTE: Position Numbers 15 through 29 are for WA- and WAU-Series pumps only;
they are not used in WS- and WSU-Series pumps.

NOTE: See Figure 7-1 for a photograph of all of the parts listed below.

pdi
Fosi. No. Required par Unit j@f@ 7{;; 2{; {vj{gﬁ . 2@@ -f ki G437
Kl?;n on WA/WAU Dimensions
F:g.s‘ Part Name Catalog No. e Material Remarks
150 250 500 1000 | 2000
24 1 1 Dip stk 627-30-109 16x1.5,25x56 Sreel
24 1 Dip stick 627-33109 16x1.5,25x66 Steed
24 1 1 Dip stick 627-34.109 16x1.5,26x786 Steei
75 1 1 i Retainer ring 231-04-132 47x1.7%
25 1 1 Retainer ring 231-04.145 72x25
26 3 3 3 Shaft seal (Standard) 200-13-031.* 35x47x6 Viion
28 1 1 1 inner shaft seal (PEPE Servics) 720-27-011° For use with
26 1 1 1 Outer shaft seal (PFPE Service) 720-27-012 Perfiuoropoiyether oil.
26 2 2 inner shalt seai (Standard} 200:13-032 50x72x8 Viton
26 1 1 Quter shaft seal (Standard} 200-13-455* 50x65x8 Viton For older pumps, use
PIN 200-13-032. (50x72x8).
inner shaft seal X
2 ' | 7 | (PFPE semvice) reo2ros For use with
Quter shaft seal Perfluoropolyether oii.
286 1 1 (PFPE Service) 720-27-019
27 1 1 1 Grooved bearing 261-01-301
27 1 i Grooved bearing 26101132 This bearing is also used on the
WS-2000 pump mode!.
27A ! 1 ! Retainer ring 23104-140 B0x2 This item is only used on WA and
27A 1 Retainer ring 23104-150 90 x 3 WAU pump models
27A 2 Stotted screw 201-80-185
28 1 H Shaft bushing sleeve 627-32-508 35x78 Stee!
28 1 Shaft bushing sieeve 627-33.509 35x76 Steet
28 1 Shaft bushing sleeve 627-34-509 50x85% Stee!
28 H Shaft bushing sleeve 627-35-509 50x100 Stee}
29 1 H Washer B527-30-461 26x11x5 Sree!
28 1 Washer 62703410 32x12 5x6 Stee!
29 1 Washer 6527-04-410 36x12.5x6 Steel
29 1 Washer 627-05-410 46x%2.5x7 Stee!
*included in gasket set {see Section 7-1} Vitan  heat resistant synthetic rubber
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COMPLETE LIST OF SPARE PARTS (Continued}

WA/WAU/WS/WSU Pump Parts

NOTE: See Figure 7-1 for a photograph of all of the parts listed below.
Posi. No. Required per Unit
xzﬂ on WA/WAU/WS/WSU Dimensions
Fig‘s. Part Name Catalog No. tmm) Material Remarks
150 250 500 1000 | 2000
30 1 1 Intermediate flange 627.00-304
30 3 intermediate flange 627-03-304
30 1 intermediate flange 627-04-304
30 1 intermediate flange 627-05-304
31 6 6 6 Tapered dowel pin 241-30-107
31 6 Tapered dowe! pin 241-30-106
31 3] Tapered dowel pin 241-36-105 12x40
32 1 1 Rear end plate 361-46-253
32 1 Rear end plate 361.46-254
iz 1 Rear end plate 361-46-257
32 1 Hear end piate 361-46-258
33 i Left foot 627-01-309 400x52 Al For WA/WS-150 only.
33 1 Lefr foot 462-50-108 For WALI/WSU-150 only.
33 1 Left foot 627-02-309 40550 Al
33 1 Left foot 627-03-302 486x58 Al
33 1 Left foot 627-04-309 560x65 Al
33 1 Lefr foot 627-05-308 800x110 Ci
34 1 Right foot 627-01-310 400x52 Af For WA/WS-150 only.
34 1 Right foot 463-50-107 For WAU/WSU-150 only.
34 1 Right foot 627-02:310 400x50 Al
34 1 Right foot 627-03-310 468x58 Al
34 1 Right foot 6527-04-310 B560x65 Al
34 1 Right foot 627-05-310 800x110 Cl

Al - aluminum

Ci -~ cast iron
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COMPLETE LIST OF SPARE PARTS (Continued)
WA/WAU/WS/WSU Pump Parts (Continued)

NOTE: See Figure 7-1 for a photograph of most of the parts listed below.

No, Required per Unit

Posi-
non WA/WAL/WS/WSU , .
l'\:lic;;‘on T Part Name Catalog No. Dll‘?:::::]ﬁﬂs Materiat Hemarks
150 250 | 500 1000 | 200
35 1 Pumgp housing (WA/WS) 331-54-151 This housing is for WA- and
35 1 Pumg housing (WA/WS) 331-54.150 WS-Series pumps, See Position
35 it Pumip housing (WA/WS) 331-54.149 Ne, 35U for WAL and WSU-
35 i 1 Pump housing (WA/WS]) 331-54.148 Series pump housings.
35 1 Pump housing (WA/WS) 331.564-152
35U 1 Pump housing (WAU/WSU! 331-54.144 This housing is for WAU- and
35U i Pump housing IWALU/WSL 331-64-143 WSU-Series pumps, See Figure
38U 1 Pump housing (WAL/WSL) 331-54-140 4-16. See Position No, 35 for
35U 1 Pump housing (WALU/WSU) 33184141 WA- and W5-Series pump
35U 1 Pumgp housing (WALIJ/WSUI 331-564-142 housings.
36 2 2 2 Gil tevel equalization tube 627-02-412 12x2x20 Steel
{short)
36 2 2 Ol tevel eguatization tube 627-04-412 18x1.5x20 Steel
{short}
37 H 1 1 Seating disc/dirt trap 414-70-112 NWES This assembly is for the pump
assembly intake. 1t includes an outer ring
37 H Sealing disc/dirt trap 410-70-113 NW100 {37A}, an Q-ring (38) and a dirt trap
assermbly {39).
37 1 Sealing disc/dirt trap 410-70-114 NW150
asserntyly
374 1 1 1 OCuter ring 233-93-301
37A 1 Quter nng 233-93-302
37A 1 Quter ring 233-93-303
38 1 1 1 Q-ring 238-70-510" 72.39x5.33 Viton
38 1 Q-ring 238.70-511* 104.14x5.33 Viten
38 1 Q-ring 239-70-512" 151.77x5.33 Viton
39 1 1 1 Durt trap 410-70-116 NWE5
39 1 Dirt trap 410-70-117 NW100
39 1 Dirt trap 634-08-344 NW150
40 1 1 Front end plate 361-46-252
40 1 Frant end plate 361-46.255
a0 1 Front end plate 361-46-256
40 1 Frant end plate 361-46-259

*included in gasket setl (see Section 7-1}

Viton — heat resistant synthetic rubber
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COMPLETE LIST OF SPARE PARTS {(Continued)
WA/WAU/WS/WSU Pump Parts {Continued)

NOTE: See Figure 7-1 for a photograph of most of the parts listed below.

No. Required per Unit

Posi-
fon WA/WAU/WS/WSU N
h::?é:n Part Name Catalog No, D'Tri'::';’ns Material Hemarks
150 250 500 1000 | 2000
41 1 1 Front cover 627-02-107 The front cover includes the
41 1 Front epver 6527-03-107 sight glass assernbly (44/45/
43 1 Front cover 627-04-107 46/47} and plug screws {42}
41 1 Front cover 627-05-107 and flat gaskets {43},
42 5 5 5 5 5 Plug screw 201-27-105 16x1.5 Stee! WA- and WAU- Series pumps have
43 6 5 5 6 5 Fiar gasket 238-80-504 Teflon 5 plug scews and flat gaskets; WS-
and WSU- Series pumnps have 4.
44 1 1 Gasket 239-55-140" See Figure 4-15.
44 1 1 1 Gasket 239:55-162" 40x33x1.5
45 1 1 Sight glass 226-80-139 D30x4 Glass See Figure 4415,
45 1 1 1 Sight glass 226-80-14¢ D32.5x4 Glass
46 1 1 Thrust washer 233-75-1356 30x23x2 Al Sec Figure 4-15.
48 1 t 1 Thrust washer 233-75.152 40x33x2 Al
47 1 1 Threaded ring 23154207 32x1.5 Al See Figure 4-15,
47 1 1 1 Threaded ring 233-31-110 42x1.5 Al
43 2 2 Nut 627-00-445 18x1.8 Stael
43 2 Nut 627-03-445 24x1.5 Steel
48 2 Nut 62704445 27x1.5 Steel
48 2 Nut 211-14-513 30x1.56 Steel
49 1 i Splash plate §27-02-409 D100x15 Steef
49 1 Splash plate 527-03-409 D135x18 Steel
49 1 Splash plate 627-04-408 D175x18 Steel
49 1 Splash plate 627-05-409 D195x18 Steel
50 1 1 Pair of gears 627-02-114 D71.5x20 Steel
50 1 Pair of gears 627-03-114 DE9x30 Steel
50 1 Pair of gears £27-04-114 D111x36 Steel
50 1 Pair of gears 627-05-114 D131x40 Steel

*Inciuded in gasket set (see Section 7-1)

D diameter
Al - aluminum
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No. Reguired per Unit

COMPLETE LIST OF SPARE PARTS (Cohtinued)
WA/WAU/WS/WSU Pump Parts {Continued)

NOTE: See Figure 7-1 for a photograph of all of the parts fisted below.

Posi-
tion WA/WAL/WS/WSU L
2‘:;5 on d Part Name Catalog No. D'T:::;';ms Material Remarks
) 150 250 500 1000 | 2000
51 4 4 Retainer ring 231.04-140 62x2
51 4 Retainer ring 231-04-145 72x25
51 4 Retainer ring 231-04-149 80x2.5
51 4 Retainer ring 231-04-150 90x3
BZ 3 1 Shim set 98-264-001 52x50 Steel
52 1 Shim set 93-264-002 TIx56 Steet
52 1 Shim set 98-264-003 BOx63 Steel
52 1 Shim set 98-264-004 80x70 Steel
53 2 2z Spacer ring 23182161+
53 2 Spacer ring 231-92-180+ 71.9x62x2
53 2 Spacer ring 627-04-408+
53 2 Spacer ring 527-05-408+
54 4 4 Ball bearing (end plate) 261-01-171+
54 4 Ball bearing lend plate) 261-01-173+
54 4 Bali bearing {end plate) 261-01-175+
54 4 Ball bearing {end plate) 261-01-176+
85 4 4 Splash ring 231.52-108+
55 4 Splash ring 231-52-110+
55 4 Splash ring 231.52-169+
55 4 Splash ring 231-62-107+
56 4 4 Q-ring 23970191+ 25x2 Viton
58 4 O-ring 238.70-415*+ 30x2 Viton
56 4 Q-ring 239.70-435+ 35x2 Viton
56 4 Q-ring 239-70-416%+ 40x2 Viton

*inctuded in gasket set {sze Section 7-1)
+included in piston ring kit {see Section 7-1})

Viton - heat resistant synthetic rubber




COMPLETE LIST OF SPARE PARTS {Continued}
WA/WAU/WS/WSU Pump Parts (Continued)
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MOTE: See Figure 7-1 for a photograph of most of the parts listed below.
Posi- No. Reguired per Unit
tion W WS/ . .
?:;s on AMNAU/WS/WSU Part Mame Catalog No. Dm;:jr::;ﬁons Material Remarks
' 150 250 500 10600 | 2000
57 12 12 Piston ring 231-79-256+
57 12 Piston ring 231-79-259+ 40%36.3x2
57 16 Piston ring 231-53-217+
57 16 Piston ring 231-53-216+
58 4 4 Piston ring holder 431-31-291+
58 4 Piston ring holder 431-31-293+
58 4 Piston ring holider 431-31-280+
58 F] Piston ring holder 431-31-292+
59 4 4 Piston ring housing 331-88-120+
59 4 Piston ring housing 331-88-122+
59 4 Piston ring housing 331-88-121+
59 4 Piston ring housing 331-88-119+
B0 1 Pair of impeliers 62700-113 236x102 . Steel
4] 1 Pair of impeliers 627-02-113 417102 Steel
60 1 Pair of impeliers 627-03-113 472x128 Steel
(318 [; Pair of impellers 627-04-113 585%x160 Steel
60 1 Pair of impellers 627-05-113 710x202 Steel
61 1 Distance ring 627-04-499 45x38x2.5 Steel Not shown in figures.
61 H Distance ring 677-05-488 S50x40x2.2 Steel
62 8 3 Spring washers 22582212 61.5x40.5x0.7 Sieel
G2 12 Spring washers 221.82.211 71.5x458 5x0.7 Stee!
62 16 Spring washers 221-82-210 79.5x50.5x0.8 Steel
62 i6 Spring washers 221-82-208 88.5x60.5x0.8 Siee!
63 1 1 Oil stinger 221-02-213 110x19 Steel
63 1 Qil slinger 221-02-212*% 135x24 Steet
63 1 Q! slinger 627-04-103 175x28 Steet
63 t Qi slinger 627-05-103 195x37 Steel
54 1 1 Compression ring 62702426 D32x25x7 Al
64 H Compression ring 627-03-426" D35x30x7 Al
64 1 Compressicn ring 627-04-426" D43x35x7 Al
64 1 Compression ring 627-05-426" D48x40x7 Al
*Included in gasket set (see Section 7-1} D diameter
+included in piston ring kit {see Section 7.1} Al aluminum

E <=

M

z-t
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i 1R-12.13A
NOTE: See Figure 7-1 for a photograph of the remainder of the parts for a WS- or WSU- Series Pump.
NOTE: The numbers called out on the figure correspond to the Position No. listed for each part in the spare parts list.
Figure 7-2. Disassembled Canned Motor for @ WS- or WSU-Series Pump (WS-280 pump model shown).
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COMPLETE LIST OF SPARE PARTS (Continued)}

WS/WSU Only, Motor-End Parts

NOTE: Position Numbers 65 through 75 are for WS- and WSU-Series pumps only;
they are not used in WA- and WAL-Series pumps. '

NOTE: See Figure 7-2 for a photograph of most of the parts listed below.

Posi. No. Required per Unit
tion WEW ] ]
2.‘%‘50" SISy Part Name Catalog No, Dm(:;s:rs‘:)cns Material Remiarks
" 150 250 500 1000 ; 2000
1 3 1 1 1 ey See Position No. 14 See Position No, 14,
65 1 i T Stator 627-01-106 Di60x55 20872307460 volt, 3-phase,
65 1 Stator 627-03-106 D196x168 60 #z,
65 1 Stator 627-04-106 D216x190
65 1 Stator 627-05-108 D290x358
66 1 1 Bali washer 221-22-103 10.5 Steel
66 1 H 1 Bali washer 221.22-104 13 Steel
67 T i Conical seat washer 221-22-303 12 Steel
67 1 1 Conical seat washer 221-22-304 14.2 Steet
67 1 Conical seat washer 627-05-448 D4hx7 Sieel
88 1 H 1 Fan 380-93-103 Tvpe 1550
68 1 Fan 380-91-123 Type 7550
68 i Fan 1 827-05-124 Type £ 225-211 The fan on the WS- and WSU-
2000 has a capacitor attached
o it t
88 1 1 Motor end cover 627-01-429
55 1 Motor end cover The covers fur these pump
1 Motor end cover ot o thex come with the
1 Motor end cover stator (B8],
27 1 Grooved bearing 261-01-112 DIN 625 Not shown
70 H i Armature $27-02-120 D79x185
70 1 Armature 627-03-120 D102x190
70 1 Armature £27-04-120 D108x215
70 H Armature 627-05-104 0139x245

T 1 you are wiring the WS$-2000 for 460V, you need a variable transformer (Part No. 723-34-005} for the 220V WS-2000 motor fan (68} (See Figure 4-42),

O - diameter




nsm
SM
L

COMPLETE LIST OF SPARE PARTS {Continued)
WS/WSU Only, Motor-End Parts {Continued)

NOTE: Position Numbers 65 through 75 are for WS- and WSU-Series pumps only;
they are not used in WA- and WAU-Series pumps.
NOTE:. See Figure 7-2 for a photograph of most of the parts listed below.
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Posi- No. Hequired per Unit

ton WS/WSU i i

i:&;.on w Part Mame Catalog No. Du?;r:::jons Material Remarks

150 250 500 1000 | 2000

71 4 4 Stud (intermediate flange) 827-03-428 Bx175 Steel
71 4 Stud intermediate flange) 627-03-427 8x190 Steel
71 4 Stud {intermediate flange) 6527-04-427 8x215 Steel
71 4 Stud {intermediate flange) G27-05-427 10x275 Stee!
72 6 6 Spacer lug 627-02-422
72 3] Spacer hug B27-03-422
72 6 Spacer lug 627-04-422
72 6 Spacer tug 627-05-462
73 1 1 Canned motor tube 627-02-105 D160x165 Steel
73 1 Canned motor tube 62703121 Steel
73 1 Canned motor tube 827-04-105 Steel
73 1 Canned motor tube §27-05-105 Steel
74 2 2 2 Stud {motor tubel 627-03-428 6x175 Steel
74 2 Stud {motor tube! 627-04-428 65x200 Steel
74 2 Stud {motor tube} £27-05-428 Ex260 Steel
75 i 1 Cotlar £27-02-305
75 1 Collar 827-03-305
75 1 Coliar §27-04-305
75 1 Coltar 627-05-305
75A 2 2 Fan bracket 627-02-424
75A 2 Fan brackel 627-03-424
75A 2 Fan bracket 527-04-424
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COMPLETE LIST OF SPARE PARTS (Continued)
WAU/WSU Only, Pressure Relief Vaive Parts

NOTE: Position Numbers 76 through 82 are for WAU- and WSU-Series pumps only;
they are not used in WA- and WS-Series pumps.

Posi. No. Required per Unit
tion WAL/W ] )
l::;so " Ry Part Name Catalog No. Dm(‘r::::’ons Materiat Remarks
150 250 500 1006 | 2000
78 1 Valve cover 351-11-256 See Figures 4-16 and 4-44, and the
76 1 Vaive cover 351-11-267 foldouts in the back of this manual,
76 1 Vaive cover 351-11-252
76 | Valve cover 351-11-259
76 1 Valve cover 403-03-124
77 1 O-ring {cover) 239-70-120* 85x5 Viten See Figures 4-16 and 4-44, and the
77 1 1 QO-ring {cover) 239-70-302" 90x3 Viton foldouts in the back of this manual
77 1 Q-ring icover] 239-70-142* 120x5 Viton
77 i O-ring {cover) 239-70-424" 180x3 Viton
75 1 Spring 221-61-254 1.4x25x150 Steel This spring is used only on
78 1 Spring 221-61-236 1.8x20x64 Steel . WAL-Series pumps. It is not
78 E Spring 221-81-236 1.5x20x115 Sreet used on WSU-Series pumgps.
78 1 Spring 221-61-239 3.0x45x165 Steel See Figures 4-16 and 444,
79 i Bushing 271-54-146 See Figures 4-16 and 4-44, and the
79 L 1 Bushing 270-27-205 52x57x15 foidouts in the back of this manual.
79 1 Bushing 270-27-125 40x44x30
79 1 Bushing 270-27-212 B90x85x60
79 2 Bushing 270-27-211 110x150x30

*tncluded in gasket set (see Section 7-1}

Viton - heat resistant synthetic rubber
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COMPLETE LIST OF SPARE PARTS (Continued)
WAU/WSU Only, Pressure Relief Valve Parts {Continued)

NOTE: Position Numbers 76 through 82 are for WAU- and WSLU-Series pumps only;
they are not used in WA- and WS-Series pumps.

No. Reguired per Unit

Posi-
K!gnon WAU/WSU Dimensions
Fig:s. Part Name Catalog No. tmmn] Material Remarks
150 250 500 1000 | 2000
80 1 Valve plate 401-59-152 See Figures 4-16 and 4-44,
80 1 Valve plate 401.59-153
80 1 Valve plate 401-48-108
a0 1 Valve piate 401-59-155
80 1 Valve plate 401-59.158
a1 1 Q-ring 23870127 40x5 Viton This O-ring goes onto the top of
81 1 O-ring 239-7G-128" 65x5 Viton the bushing. See Figures 4-16
81 1 O-ring 239-70-504 55%5 Viton and 4-44.
81 1 G-ring 239-70-138" 100x5 Viten
81 1 Gering 239-70-418 125x5 Viten
82 1 Q-ring 239.70-127" 40x5 Viton This O-ring goes anto the
82 1 1 O-ring 239:70-129" 65x5 Viton bottom of the bushing. See
82 1 O-ring 239-70-139* 100x5 Viton Figures 4-16 and 4-44,
82 1 Qering 239-70-626" 150x5 Viton
1 1 1 1 1 Pump housing See Position See Position No. 35U,
Ne. 35U,

*ineluded in gasket set {see Section 7-11

Vitorn  heat resistant synthetic rubber




APPENDIX A*

SV 110 CONTACT AMPLIFIER
FOR WA- AND WS-SERIES PUMPS

NOTE: The diaphragm pressure switch and contact amplifier are not used on WAU- and WSU -Series pumps,

NOTE: The diaphragm pressure switch comes standard with all WA- and WS-Series pumps, it is preset at the factory for
the correct starting pressure. The SV 110 contact amplifier can be purchased from Leybold for use with the diaphragm
pressure switch.

A-1 STANDARD SPECIFICATIONS

Table A-1 contains the specifications for the 5V 110 contact amptifier. Figure A-1 is the wiring diagram of the
SV 110. Figure 2-4 shows the circuit required for automatic controt of the pump.

The diaphragm pressure switch requires the use of a contact amplifier, containing a relay to be controlled by the
diaphragm contact. The sweep stage with a delay of about 0.2 second is connected in series to the switching
circuit, allowing flutter-free operation of the output relay. The output relay is energized when the pressure attains
or falls befow the preset value of the diaphragm pressure switch,

TABLE A-1. SPECIF%CATIONS FOR SV 110 CONTACT AMPLIFIER*

Mains supply, 50/60 Hz 1100 130V,
220 t0 240V

Power Consumption 3 VA

RELAY QUTPUT

max. switching voltage 250V (A.C)

max. switching current BA

max, switching capacity 500 VA

SWITCHING LAG
Response time
Releasing time

approx. 0.3 second
approx. 0.007 second

CONTROL CIRCUIT
Voltage
Current

73V
2.1 mA

Maximum ambient temperature

509¢C {122°F)

Weight

0.36 Kg {0.79 b)

Catalog no.

16078-1

*The information in this appendix does not apply to the SM-43 contact amplifier. See the manual {GA-584) that came
with the SM-43 or contact the main office for information on the SM-43. The SM-43 contact amplifier can not be used
with the PS 110A and PS 111A pressure switches.
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A-2 CONNECTING THE CONTACT AMPLIFIER*

1. NOTE: The pressure switch (11) shown in Figures 4-43 and 10-1 is the SM-42,

H_you are using the SM-42 pressure switch, set the slide switch on the SV 110 contact amplifier
to the 16404 ... 07 position (see Figure A-1},

{f you are using the PS 110A or PS 111A pressure switch, set the slide switch on the SV 110 to
the 16072, .. 73 position (see Figure A-1),

2. Use a two-core cable to connect terminals A and B of the SV 110 contact amplifier to the dia-

phragm pressure switch {see Figure A-1), The relay carries no potential, so that it can be freely
connected to the terminals of the diaphragm pressure switch.

3. NOTE: The mains connection of the S8V 110 is set to 110 V before delivery. For connection to

different voltages, see Figure A-1 or the wiring diagram on the inside of the contact amplifier
housing.

Apply the mains connection and the relay output to the 4-pole terminal strip in the SV 110 (see
Figure A-1 or the wiring diagram inside of the plastic housing of the SV 110.

NOTE: You riéed a standard motor starter, a transformer, and overloads (see Table 2-1) to com-
plete the control circuit shown in Figure 2-4.

Use Figure 2-4 to complete the automatic contral circuit.

Connect to Diaphragm Pressure Switch

Slide Switch »\

16404 . . . 07 Position Qle
16072 ... 73 Position A B

-

2 3.4 121113
elejele] |[ejeie

220...230V BO/60 Hz

110 ... 130V 50/60 Mz

TR-Y 3
NOTE: This schematic does not apply 1o the SM-43 contact amplifier.

Figure A-1, Wiring Diagram for the §V-110 Contact Amplifer
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APPENDIX B

POWER CONTROL UNIT
{(P/N 16446)

NOTE: You must specify the pump model, voltage, frequency, and amperage of overloads (see Table 2-1) when ordering
the Power Control Unit,

B-1 STANDARD SPECIFICATIONS
Table B-1 contains the specifications for the Power Contrgl Unit. Figure 2-4 is the wiring diagram for the unit.

The Power Control Unit includes overloads {range $et according to order}, a motor contactor, a fuse for relays, a
SM-43 contact amplifier,and a control transformer {see Figure 2-4}.

WS-Series pumps have an additional overtemperature safety switch embedded in the stator winding; when con-
nected to the Power Control Unit, this switch protects the motor against thermal overload.

TABLE B-1. SPECIFICATIONS FOR POWER CONTROL UNIT

Mains supply ™ 220/380/415/440/500V, 3-ph, 50/60 Hz
Control voltage 220 Volts

Fuses for relays ' 6 Amps

Dimensions 210x300x155mm

Weight 6 kg {13.23 ibs)

*As specified in order.

B-2 CONNECTING THE POWER CONTROL UNIT
Connect the Power Control Unit to the pump as follows {see Figure 2-4).
1. Connect the motor of the pump to terminals 1-2-3-5L of the Power Control Unit.

2. Use the dial on the top of the Power Control Unit to set the overloads to the rated motor current
indicated on the motor nameplate,

3. NOTE: This step is only for WS-Series pumps. Connect the overtemperature safety switch on a
WS-Series pump to terminals 13 and 14 of the Power Control Unit.

4. Check if the primary voltage connection corresponds 1o the mains voltage, correc, if necessary.
5. Connect the diaphragm pressure switch (11} to terminals 21 and 22 of the Power Control Unit.

6. Connect the operation voltage to terminals R,5, T and SL of the Power Control Unit; observe
regulations.

7. Use the switch on the top of the power control unit to connect the fuse for the retays.

8. CAUTION: REVIEW SECTION 2-6 BEFORE DOING STEP 8,

Use the pushbuttons to briefly switch on and then immediately turn off the motor to check the
direction of rotation. If the direction of rotation is wrong, change the polarity.

B-3 OPERATING THE POWER CONTROL UNIT

The Power Control Unit protects the motors from overload and two-phase operation. The motors can be switched
on manually by the pushbuttons on the Power Controf Unit. In addition, contacts for remotely controlled
on-switching or interlocking can be connected in the control circuit of the motor contactor. For pressure inter
locking or pressure-dependent starting, a diaphragm pressure switch must be connected, The diaphragm pressure
switch comes standard with all WA- and WS-Series pumps.
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Figure B-1 - Power Control Unit

B-4 REPLACEMENT PARTS FOR THE POWER CONTROL UNIT

Table 8-2 lists the critical replacement parts for the power control unit. See Figure B-1 to identity the item codes in Table
B-- See Figure 2-4 for the efectrical schematic of the power control unit.

TABLE B-2 -- CRITICAL REPLACEMENT PARTS FOR THE POWER CONTROL UNIT.

ITEM | QTY |DESCRIPTION PART NUMBER
At 1 Manual Motor Starier, 1-1.6 Amps* 500-69-130
Al 1 | Manual Motor Starter, 1.6-2.5 Amps” 500-69-131
Al 1 Manual Motor Starter, 2.5-4.0 Amps” 500-69-132
Ai 1 Manual Motor Starter, 4-6.3 Amps”® 500-68-133
Al t | Manual Molor Starter, 6.3-10 Amps” 500-69-134
Al 1 |Manual Motor Starter, 10-16 Amps* 500-69-135
T1 1 Transformer 510-32-483
£1 1 Circuit Breaker, Confrol, A 520-31-235
G 1 | contactor 590-19-210
Ut 1 SV 110 Contact Ampiifier 160781

*The overloads of the motor starters are adjustable within the range indicated. Set the
overload amperage based on the motor nameplate full load current (FLA); for motors
operated at a service factor of 1.15, mulliply the FLA by 1.15.
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APPENDIX C
COMPLETE LIST OF MOTORS FOR WA- AND WAU-SERIES PUMPS

See Figure 7-2 for the canned motors on WS and WSU pump modaels.

H you are replacing a German motor with a U.S. motor or vice-versa, you must afso replace the motor mount (20),
the coupling shield {17}, the coupling {15}, the O-ring (13}, the radial shaft seals (26}, the compression ring {84), and the
screws attaching the motor to the motor mount (20}. A shield retainer (21) or motor adapter flange (22) is necessary for
U.S. motors. Catalog numbers for 1.5, motors begin with 99; catalog numbers for the German motors begin with 380,

TABLE C-1. MOTOR SPECIFICATIONS AND CATALOG NUMBERS
(WA- AND WAU-SERIES PUMP MOTORS ONLY)

Resistances between Motor Windings
Pump Model Motor Specifications {ohms) (measured over star point} Motor Catalog No.
WA /WAL 1.5 hp, 3600 rpm, 3 ph, 60 Hz, 18 at 25°C 99.215-085"
150 and 250 2307460V, TEFC
: 1.5 hp, 3600 rpm, 3 ph, 60 Hz, 283t 25°C 99.215-143

575V, TEFC
1.5 hp, 3600 rpm, 3 ph, 230/460V, 14 at 20°C 99-215-095
explosion proef, TEFC
220/380V, 0.75 kw, 3000 rom, 380-66-101
50 Hz, 3 ph
220/380V, 1.1 kw, 3000 rpm, 380-66-102
50 Hz, 3 ph

WA/WAU 500 3 hp, 3600 rpm, 3 ph, 60 He, 7 at 20°C 95.215-087¢
230/460V, TEFC
3 hp, 3600 rpm, 3 ph, 60 Hz, 1at 25°C 99-215-144}
208V, TEFC
3 hp, 3600 rpm, 3 ph, 60 Hz, 11 a1 20°C 99-215-145
b76V, TEFC
3 hp, 3600 rpm, 3 ph, 230/460V, 7at25°C 99-215-097
explosion proof, TEFC
220/380V, 2.2 kw, 3 ph, 380-66-104
3000 rom, BOHz -

WA/WAL 1000 | 5 hp, 3600 rpm, 3 ph, 60 Hz, 5at 25°C 99-215-088
230/460V, TEFC
5 hp, 3600 rpm, 3 ph, 60 Hz, 1at25°C 99-2156-147
208V, TEFC
5 hp, 3600 rpm, 3 ph, 60 Hz, 6at 25°C 99-215-148
575V, TEFC
5 hp, 3600 rpm, 3 ph, 60 Hz, 4at 25°C 99-215-099
230/460V, explosion proof, TEFC
220/380V, 4 kw, 3 ph, 380-66-106
3000 rpm, 50 Hz

WA/WAU 2000 | 10 hp, 3600 rpm, 2 ph, 60 Hz, 1.5 at 25°C 99-215-0911
230/460V, TEFC
10 hp, 3600 rpm, 3 ph, 60 Hz, 0.3at25°C 99-215-150t
208V, TEFC
10 hp, 3600 rpm, 3 ph, 60 Hz, 15at25°C 99-215-151
575V, TEFC
10 hp, 3600 rpm, 3 ph, expiosion 99-215-101%
oroof, 230/460V, TEFC
380V, 7.5 kw, 3 ph, 3000 rpm, 380-66-111
50 Hz

hp — horsepower Hz — hertz rpm — revoiutions per minute
ph — phase V- voltage TEFC - totaily enciosed fan cocied

* Reptaced by 722-80-054.
t Repiaced hy 722-60-055.
t Replaced by 722-60-063.
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APPENDIX D
INSTALLING SPECIAL RADIAL SHAFT SEALS IN EXTREME-CORROSIVE SERVICE PUMPS

HE-2500 oil must be used when pumping oxidizers or highly-corrosive gases. However, HE-2500 is prone to leak
around standard shaft seals. We recommend using special shaft seals in WA/WAU -150, -250, and -500 pumps models
that are charged with HE-2500 (Y25/5} oll to minimize the chance of a shaft seal leak.

Required Materials:

Compression ring (84),
Bearing (27),

Shaft bushing sleeve (28),
O-rings (3/13),

Special inn_er shaft seal (PN 720-27-011), CAUTION: Do not remove the special shaft
Special outer shaft seal (P/N 720-27-012), seals from their cardboard shipping sleeves
Loktite 271, until you are instailing them.

Seal Driver (see Step 6] below).
Proceed as follows to install the special shaft seals onto the WA/WAU -150, -250, or -500 pump modai:

1.  Ensure that the pump is shut down.

2. WARNING:If the pump has been used to pump toxic, corrosive or hazardous gases, use proper pre-
cautions before draining the oil or disassembling the pump.

Drain the HE-2500 oil from the front cover and from the shaft seal housing into a clean
hydrocarbon-free container and save it for reuse.

3. Refer to Section 4-2-2-1 to remove the motor, the coupling, the motor mount, and the shaft seal
from the pump.

4. Refer 1o Steps 1 through 4 of Section 4-2-3 to remove and disassemble the intermediate flange
and oil slinger.

5. Refer to Steps 6, 7, 8, 9, and 11 of Section 4-4-3 to install the oil slinger {63), O-ring (3}, com-
pression ring (64), and intermediate flange (30} onto the pump.

6. Instali the bushing sleeve and red inner shaft seal onto the pump as folows:

a. Instalt the retainer ring {25) into its slot in the bottom of the bearing well in the intermediate
flange (30).

b. CAUTION: i sanding is necessary, sand only the bulge of the sleeve; DO NOT sand the area
where the seal will ride.

Test to see if you can push the bearing {27) over the bulige in the middle of the shafi
bushing sleeve (28) (see Figure 4-34). If you cannot it the bearing over the buige, use
grade BO sandpaper to sand the bulge untif you can push the bearing over . Remove
the bearing from the sleeve and clean the sleeve as necessary.

¢. Ensure that the shaft seal groove in the bearing well is clean.

d. Lightly coat the elastomer on both shaft seals with HE-2800 (¥Y25/5) oil while the seals are
on the cardboard shipping sleeves.

€. Set the shaft bushing sleeve (28) vertically on its end so that the end with the small teeth
is facing up.

f. Set the red seal with the cardbos ¥ shipping sleeve onto the end of the bushing sleeve so
that the lip on the seal is facing up. (see sketch}).
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P CARDBOARD SHIPPING SLEEVE

—r SPECIAL RADIAL SHAFT SEAL
* 2 0CF adla *
QuwBhy, 3008 Song

\' SHAFT BUSHING SLEEVE

g. Carefully slide the seal down oft the cardboard sleeve and onto the shaft bushing sleeve;
continue to slide it down over the shaft bushing sleeve until it is 12" from the bottom end
of the sleeve. Discard the cardboard shipping sleeve.

h. Place a light fiilm of FOMBLIN grease on the 1D of the shaft bushing sleeve. Do not allow
the grease to come into contact with the elastomer on the shaft seals.

i. Siide the shaft bushing sieeve with red seal down over the shaft so that the end of the
sigeve with the small teeth faces out.

j- NOTE: You must alternate between driving the shaft seal and tapping the shaft bushing sleeve
50 that the seal and sleeve are driven evenly down the shaft.

Proceed as foliows to drive the shaft seal and shaft bushing sleeve:

1} Use a hammer and a seal driver (see Table 4-4A) to tap the shaft seal to drive it slightly down
{see Figure 4-35).

2} Remove the seal driver and tap the end of the shaft bushing sleeve with a rubber hammer
to drive the sleeve an equal distance down.

3) Continue repeating Steps 1) and 2) until the shafl seal is seated on the snap ring and the
bushing slegve is tight against the compression ring.

7. Referto Steps 4, 5, and € of Section 4-4-4-1 o install the bearing, retainer ring, and motor mount
onte the pump.

8. Instali the blue ouler shaft seal as follows:

a. Set the blue seal with cardboard sleeve onto the end of the bushing sleeve so that the lip of
the seal is facing the bushing sleeve (see sketch).

b. CAUTION: Ensure that the seal lips do not become folded as you install the seal onto
the bushing sleeve. Once a seal folds, you cannot use it.

Carefully slide the blue seal off of the cardboard shipping sleeve and onto the shafi bushing
sleeve; discard the cardboard slesve.

c. Drive the seal down the shaft bushing sleeve unti it bottoms out.

9. Refer 1o Steps 8 through 11 of Section 4-4-4-1 to reinstall the coupling, coupling shield, and
the motor onto the pump.

10. Refer to Steps 9 through 12 of Section 4-4-5 to charge your pump with HE-2500 (Y25/5) cil.
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MAINTENANCE RECORD

Date Maintenance
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