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0. Before Using This Product

We thank you very much for purchasing our product.

You are kindly requested, upon delivery of the product, to check that the delivered product is exactly
what you have ordered and it has no damage caused by transport or the like.

This manual gives description on operation and maintenance procedure appropriate to use the
product in safe and effective way. Please read this manual beforehand to correctly use the Pump.

You are requested to install and operate the product in compliance with the laws and regulations
relating to the safety, e.g. Fire Defense Law, Electric wiring regulation and so on in the country and
region you use the product. Consequently you shall be requested to attend general safety lectures
officially effective in the area, such as electrical safety, cargo handling safety and so on. Note that
any person not attended such lectures shall be restricted from handling the product. Operators shall
need to attend such kind of training and have special knowledge, skill and title regarding the
electricity, machinery, cargo, vacuum and so on.

This product is designed to conform to regulations valid at the time of issue of this manual and its
conformity is not ensured if any of regulations shall be changed in the future.

The performance and safety of the product might not be ensured if any of the devices put together
did not conform to same regulations or the product itself was modified. ULVAC shall be not liable to
guarantee performance and safety in such cases above. Any modification of the product by the user
is out of the scope of guarantee by us and not be guaranteed in any manner.

Be sure to clear any energy sources, e.g. electricity, coolant and so on of the product before
installing or removing the product.

Please note that any of the parts used in this product shall keep the performance at the time of the
shipment but shall not survive eternally. Any of the parts cannot, under any application supposed
under socially-accepted idea, help but inevitably deteriorate its performance and get easily result in
causing trouble of the product. You are kindly requested consequently to take your application
situation into consideration and help yourself to implement the protective maintenance so as to
avoid troubles.

Through implementation of the protective maintenance, you shall reduce occurrence of the trouble

due to wear and/or failure of the part and bring reducing the occurrence of the downtime caused by
the product trouble and fire as well as a risk of affecting the another process.

We would like to ask you again to establish the protective maintenance plan as well as conduct the
part replacement and overhaul in accordance with such a plan.

If you have any questions on handling the product, please contact the nearest sales office or
agency.
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@ Author's copyright of this instruction manual belongs to
Components Division of ULVAC, Inc.
It is prohibited to copy a part and/or this entire manual without
authorization by Components Division of ULVAC, Inc.

@® It is prohibited to use this instruction manual except for
explanation when using the PMB-040C and PMB-060C, and other
purpose Components Division of ULVAC, Inc. agreed.

IMPORTANT

@ It is prohibited to hand over and disclose this instruction manual to
third parties without agreement by Components Division of ULVAC,
Inc.

0.1 Safety Symbol Marks

We display symbol marks regarding the safety in this manual and on the product to make clear
items to observe. Descriptions attached to the symbol are classified as illustrated below;

0.2 Meanings of Safety Symbol Marks

@If the user makes a mistake in handling, it indicates an imminent
possibility that the user is subject to death or heavy injury.

@If the user makes a mistake in handling, it indicates a possibility that
the user is subject to death or heavy injury.

@If the user makes a mistake in handling, it indicates a possibility that
the user is subject to moderate injury or it leads to significant
damage of the machine. It indicates a possibility that damage of the
machine is caused and the normal operation is impaired.

@Description shall be given where there is particular information to
notice for the operation or maintenance work of the product.

IMPORTANT

[l > ie B>
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@®Training for the electrical safety is required as there is a risk of
electrical shock.

@®Check and ensure that the pump is sufficiently cooled down as this
section keeps high temperature after having stopped the pump.

B B

0.3 Safety Precautions

Descriptions are given as the method to keep away from danger and actions that must be restricted
on the use of the product.

Use of this product and this Instruction Manual.

@Please read this Instruction Manual before starting installation,
IMPORTANT operation check or maintenance of this product to use it in long term.
You are requested to fully understand the safety precautions,
specifications and operation methods of the product.

@Toxic and combustible/combustion-supporting gases other than inert
gas cannot be used as they leak from the pump body when evacuated
by a vacuum pump.

@®Combustible/Combustion-supporting gases and materials other than

inert gas cannot be used as they ignite/explode in a vacuum pump
when evacuated by the vacuum pump.

@Corrosive gas other than inert gas cannot be used as pump

components may be corroded and damaged when evacuated by a
vacuum pump.

@Pump oil as well as the pump unit becomes toxic should the toxic gas
was sucked in the vacuum pump. Pay attention to execute
maintenance work.

N
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@®We would be obliged to refrain from handling and/or executing
maintenance of the product if the detail of used hazardous substance
was not disclosed or the product has exhausted such substance that
the detoxification process is hardly conducted.

@®This Instruction Manual shall absolutely need to be delivered to the
last user that uses the product.

@®You are kindly requested to acknowledge that specifications and/or
characteristics of the product and description of the Instruction
Manual are subject to change without prior notice for improvement.

@®Any change shall update the version number at the top right of the
Instruction Manual cover and issue the revised version.
If you need the latest version, contact the nearest sales office or
agency.

@®To export this product abroad, you have to clear the examination in
accordance with the Foreign Exchange law, Foreign Trade law and
relevant decree, ordinance and order.

@Contact the nearest sales office or agency.

Ll gl gl

If you would like the latest version, contact the nearest sales office or agency.
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Installation and storage

@®This product is packed with the wooden frame. Please ask the special
agency for dismantling it.
Advise the dismantling agent to wear leather gloves and use
appropriate tools such as pinch bar as they have a risk of cutting the
hand by nail or chip.

@Give the instruction them further to use the unloading machinery such
as crane to take out the product of the wooded frame, lift it up with its
top eyebolt and transfer it on lifting. Check the eyebolt whether it has

no error before use.

@Only the technically entitled person should be in charge of conducting
the unloading operation and operating the unloading machinery.

@®There is a risk that the pump might drop or lay down when attempted
unreasonable operation or machinery setup was not sufficient. You
are strictly restricted to enter beneath the pump.

Transfer

@®You have a risk of giving damage to your back as the load larger than
safety standard shall be required to transfer the product.

PMB-040C:970kg (Without Motor)
PMB-060C:1100kg (Without Motor)

Be sure to use the loading machinery (such as mobile crane) to lift up
the Pump or load it on the pallet and fix it with Jack and run the Pallet
truck for its transfer.

@®Never try to enter beneath the pump unit when lifted it up. Use the

accessory eyebolt to load/unload the unit.

@®Do not put the folk of the fork lift or the like in the pump bottom
(exhaust outlet) to lift it.

@® Note to purge the oil to transfer the pump. If forced to transfer
remaining the oil, be sure to keep the pump horizontal.
Do not tilt the pump 10 degree or more while you charge the oil. The oil
might run into the casing.

Countermeasure to the earthquake

@There is a risk that the pump lays down or slides and breaks peripheral
units if it was not correctly fixed. Be sure to give allowances to the
vacuum piping, cooling water piping and electric cables so that they

absorber vibrations to prevent them from breaking and/or dismantling.
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Inlet / outlet port piping <Mounting>

@®Check and ensure that any of hazardous energy is blocked before
starting the operation.

i>

Coolant piping <Mounting>

@®Check and ensure that any of hazardous energy is blocked before
starting the operation.

i>

Power Supply wiring <Mounting>

@®Check and ensure that any of hazardous energy is blocked before
starting the operation.
Entitled staff should conduct the wiring operation. Erroneous wiring
work might cause a fire.

@®Conduct the wiring operation correctly in compliance with laws and
rules concerning the safety (e.g. Fire Defense Law, Electric Equipment
Technology standard, Internal line cord) in the country and region you
use the product.

@Ensure to have a correct grounding.
You have a risk of getting electrical shock in case of failure or electric
leakage.

@®You are recommended further to install a dedicated Leak breaker.

@It is imperative to put the overload protection device.
Otherwise it would cause the motor burn out and/or fire.

@®Decide the electric wire size in consideration of a voltage drop of the
electric wire.
Under normal conditions, use electric wires with a voltage drop within
2% of the motor rated voltage.
Voltage drop calculating formula
V3 x Electric wire resistance (Q/km) x Wiring distance (m) x Motor
rated current (A) x 10
* For the motor rated current, see "Table 3."

vi
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Operation

@®Do not run the pump on blocking the exhaust outlet or putting any
device that might hamper gas passage onto the outlet. There is a risk
that the pressure inside the vacuum pump rises up to cause break or
oil leak of the casing or oil level gauge resulting in overload of the
motor.

@®This product is not made as the withstand pressure structure. Ensured
pressure value of the pump shall be 0.03MPa G (0.3kg/cm?G) (Gauge
pressure).

@®Do not operate the pump in hazardous area (where there is a risk of
creating hazardous atmosphere by explosive gas). It might cause
injury and/or fire.

il [

@®Be sure to turn OFF the Power Supply to execute check and repair.
You have a risk of getting electrical shock or injury by accidental
sudden move.

@ Person other than repair technician should not be in charge of
dismantling, repairing or remodeling the product. You have a risk of
getting injured or electrical shock by a fire or erroneous move.

@®Do not touch the motor, vacuum pump or piping during the pump
operation and just after stopped it while the pump unit keeps high
temperature. You have a risk of getting burned.

i>

@®Should you found any malfunction or error, just turn OFF the Power
Supply to prevent accident and ask the agency or closest Service
Center for check and repair.

@®Do not attempt to put your hand or article in the opening of the motor;
you have a risk of getting electrical shock, injury or casing a fire.

@®Do not touch any rotary section such as the motor, main spindle or
spindle joint during operation of the Vacuum pump; it shall bring in
injuries.

@ Strictly refrain from putting any combustible substance in and around
1m of the motor and vacuum pump; there is a risk of getting a fire.

i>

@®Do not put a wall or obstacle in and around 0.3m of the air outlet of the
motor (Motor edge face). You have a risk of getting burned or fire
caused by over heat.

Vii



YK10-0015-DI-002-03

@®Ensure to flow the cooling water during operation. Required Cooling
water shall be;

Cooling water volume : 10 L/min or more
Cooling water temperature : 5°C ~ 30°C

@It is recommended to use water with a low number of impurities (e.g.
industrial water; see the table below) as the cooling water for this
product. Depending on the water quality, the cooling water system of
this product may cause scale, such as calcium carbonate, inside it,
reducing the cooling water flow. In addition, it may be corroded from
the inner wall by chlorine ions, resulting in cooling water leakage. And
if pure water is used, metal may be eluted, resulting in cooling water
leakage. Note in advance that in such a case, repair may be borne by
you.

@®Shortage of the cooling water might give damage on the bearing, gear
and rod sealing, which results in contact of the rotor and casing and
operation stop.

[For reference] The standard quality of water supply in the Japanese industrial water works

Turbidity pH Alkalinity Hardness Evaporation Chlorine ion Iron Manganese
Mg/L CaCoOs Mg. CaCOs3 residue Cl- Fe Mn
mg/L mg/L mg/L mg/L mg/L
20 or less 6.5-8.0 75 max. 120 max. 250 max. 80 or less 0.3 or less 0.2 or less

Established by: Japan Industrial Water Association
(Industrial water quality standard setting committee)

@Be sure to lubricate the machine.

@If the lubrication oil came down lower than limit level during operation,
it might give damage on the bearing, gear and rod sealing and result in
leak, noise, motor overload and operation stop.

>

Power Supply wiring <Dismantling>

@®Be sure to cut off the electricity before starting install or dismantling
operation.

i>

viii
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Cooling water piping <Dismantling>

@®Should you remove the coolant joint immediately after having stopped
the pump, there is a risk that the cooling water remained inside the
pump comes to a boil and jets out. Keep flowing the cooling water as
far as the pump temperature cools down.

@®The Pump is and remains very hot during and while after having
stopped operation. You have a risk of getting burned if a part of the
body touched it. Keep flowing the cooling water as far as the Pump
temperature cools down.

i>

@ Before removing the cooling water piping, check with a visible
flowmeter at the cooling water source of devices etc. that no water
flows.

Inlet / outlet port piping <Dismantling>
@Take off the piping following the Install Manual of the system.

@The Inlet and outlet piping remains very hot wile after having stopped
the Pump. Be sure to take it off after the Pump has sufficiently cooled
down.

i>

@Fully seal off the air intake and exhaust ports of the removed pump
with blind flange etc.

Transfer

@®You have a risk of giving damage to your back as the load larger than
safety standard shall be required to transfer the product.

PMB-040C:970kg (Without Motor)
PMB-060C:1100kg (Without Motor)

@®Be sure to use the loading machinery (such as mobile crane) to lift up
the Pump or load it on the pallet and fix it with Jack and run the Pallet
truck for its transfer.

@®Never try to enter beneath the pump unit when lifted it up. Use the
accessory eyebolt to load/unload the unit.

@®Do not put the folk of the Fork lift or the like in the pump bottom
(exhaust outlet) to lift it.

@® Note to purge the oil to transfer the pump. If forced to transfer
remaining the oil, be sure to keep the pump horizontal. Do not tilt the
pump 10 degree or more while you charge the oil. The oil might run
into the casing.
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0.4 Types and Descriptions of Warning Labels Displayed on This
Machine and Displayed Positions

Warning labels are attached on the warning locations in this system.

Be sure to check them before starting operation of the Pump.

understand its contents.

1 .é Before use, read through the instruction manual and fully

*You may get an electric shock in the area around a portion
with this warning label. Before maintenance or wiring, be sure
2 to turn off the primary power supply.

-Be sure to close the lid of the terminal box before operating
this unit. Never open it during operation.

During operation or for a while after operation stops, do not
3 touch the unit as each portion is at a very high temperature. - If
a human body touches the unit, it may get burned.

= This product is not made as the withstand pressure
structure. Ensured pressure value of the Pump shall be
0.03MPaG (0.3kg/cm2G) (Gauge pressure).

Do not run the Pump on blocking the Exhaust outlet or
putting any device that might hamper gas passage onto the
outlet. There is a risk that the pressure inside the vacuum
pump rises up to cause break the casing or Oil level gauge
resulting in overload of the motor.

-Following gases cannot be evacuated because these gases
may cause the

4 pump inner pressure to increase due to internal combustion.
1) explosive gas

2) flammable gas

3) gas which increases the susceptibility of substances to
burn.

Long term storage of the Vacuum pump without operation
might possibly cause trouble in operation caused by rust if
you kept the Pump long time without operating it, ask a
closest Service Center for the check.

Indoor Use Only

Mount at least 100mm from side walls.

*There is a moving part around the section that this warning
label is put.

Do not open a panel or a safety cover during operation.

*You should turn off the power line of the moving part If the
power of this Pump doesn’t supply, the moving part may have
a possible to move the moving part. Be sure to be caught in
this Pump.
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This indicates the rotation direction of the belt.

In this machine, the motor pulley becomes different when
moving at 60Hz and when moving at 50Hz.
Confirm the description of frequency on the label.

Fig. 1 Warning Label
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0.5 Acceptance and Storage of the Pump

0.5.1 Unpacking/Acceptance of the Pump

@®This product is packed with the wooden frame. Please ask the special
agency for dismantling it.
Advise the dismantling agent to wear leather gloves and use
appropriate tools such as pinch bar as they have a risk of cutting the
hand by nail or chip.

@Give the instruction them further to use the unloading machinery such
as crane to take out the product of the wooded frame, lift it up with its
top eyebolt and transfer it on lifting. Check the eyebolt whether it has

no error before use.

@Only the technically entitled person should be in charge of conducting
the unloading operation and operating the unloading machinery.

@®There is a risk that the pump might drop or lay down when attempted
unreasonable operation or machinery setup was not sufficient. You
are strictly restricted to enter beneath the pump.

Upon delivery of the product, check first that the delivered is exactly what you have ordered and
there is no break or damage through transport or the like. Claim after use of the product might be
resolved with a charge.

Although we pay full attention on shipping, you are kindly requested to check the following upon
unpacked the product.

@®Whether the delivered is exactly the one you have ordered.

@®Whether accessories (standard accessories, optional parts) are
attached or not.

ERSI Vil ®Whether there is no break or damage through transport or not.

@Whether any bolt or nut got loose or taken off through transport or not.

Should you found any trouble, please do not hesitate to contact our
Sales division or your agency.

Xii
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Table. 1 Standard accessories

Part name Specification Quantity Remarks

Oil one time portion ULVOIL R-72 1 set For the consumed amount, refer
to the specification table.

V belt 5V-1120 2 pcs -

Belt cover (Bolt for mounting) | - 1 set -

Anchor bolt Pump, motor base, belt | 12 pcs -

cover

Motor (with key) - 1pce Attached only when the motor is
placed an order.

Motor base (with bolt for motor | - 1pce Attached only when the motor is

fixation) placed an order.

Motor pulley 28:2 zgzz 122: Either of them only

Instruction manual English 1 copy

Nylon tube 1/4B 1 set For connecting oil pot

Oil pot With joint 1pce -

0.5.2 Transfer

@®You have a risk of giving damage to your back as the load larger than
safety standard shall be required to transfer the product.

PMB-040C:970kg (Without Motor)
PMB-060C:1100kg (Without Motor)

Be sure to use the loading machinery (such as mobile crane) to lift up
the Pump or load it on the pallet and fix it with Jack and run the Pallet
truck for its transfer.

@®Never try to enter beneath the pump unit when lifted it up. Use the
accessory eyebolt to load/unload the unit.

@®Do not put the folk of the Fork lift or the like in the pump bottom
(exhaust outlet) to lift it.

@®Note to purge the oil to transfer the pump. If forced to transfer
remaining the oil, be sure to keep the pump horizontal. Do not tilt the
pump 10 degree or more while you charge the oil. The oil might run
into the casing.

Xiii
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0.5.3 Ambient Condition for Storage, Install and Operation
As precise clearances are provided with this machine, be sure to fulfill the following for its storage,
install and operation;

(1) Ambient temperature and humidity for :-10°C to 60°C, less than 95%RH
storage (No freeze/condensation)
(2) Ambient temperature and humidity for : 5°C to 40°C, less than 80%RH
operation (No condensation)
(3) Height (for both storage and operation) : Lower than 1,000 meters altitude
(4) External vibration (for both storage and : Vibration acceleration less than114dB (0.5G)
operation)
(5) Miscellaneous (for both storage and
operation)

a. There shall be no corrosion behavior or explosive gas.
b. There shall be no freeze or dew formation.

c. There shall be no dust.

d. It shall be in house.

e. Another pump shall not be put on the pump.

The Pump shall not be laid down nor put touching its pulley edge face or oil gauge edge
face with the ground.
f. There shall be no direct sun beam.

g. Heat source shall be put away from the pump.

@®Do not give an impact to nor topple over the pump. It causes a
failure in the pump.

@®Never place combustible substances within 1m from the motor or
the vacuum pump in all directions. There is a risk of a fire.

@®Do not place walls or obstacles within 0.3m from the ventilation
CAUTION opening (at the end of) the motor. There is a risk of burn injury and a

fire due to abnormal overheat.

@Use indoors.

Securely fix this machine with bolts.

Xiv
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0.6 Protective Device

This machine has a three-phase current motor.

This motor is not equipped with the protective device. Put an overload protective device to connect
through the motor with the Power Supply.

Refer to “3.5 Electrical Connection” to select the overload protective device.

It is recommended to put together another protective device such as a leakage breaker.

@It is imperative to put the Overload protection device.

@Otherwise it would cause the motor burn out and/or fire.

@ This pump adopts an IE3 motor.

@® An IE3 motor has achieved efficiency higher than conventional
motors, and its striking current tends to be higher. Due to the
influence, an instantaneous action may occur by the striking current
of the motor // at the selected rating of the present MCCB (molded
case circuit breaker), ELCB (earth leakage circuit breaker), MC
(magnetic contactor), and THR (thermal relay).

@®In order to avoid any unnecessary instantaneous action, it is
necessary to take another look at the selection of MCCB, ELCB, and
THR.

For the motor protection (thermal) of PMB-040C and -060C, a

time-lagged type is recommended.
CAUTION

Example: Fuji Electric FA Components & Systems Co., Ltd.
Time-lagged type thermal relay TR-L series

@®In order to avoid an excessive decrease in opening and closing life
of the magnetic contactor and fused contacts, it is necessary to take
another look at the selection so that striking current of the motor
does not exceed 10 times the rating (Class AC-3) of the magnetic
contactor. For the striking current of each pump, see "Table 3:
Electric capacity of standard motor and selection criteria for
protection circuit.”

XV
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1. For Your Safety Use

1.1 This Product Intrinsic Hazardous Nature and Safety Measures
Before operating or checking this machine, thoroughly read this paragraph, and after fully
understanding about latent danger and on how to avoid danger, perform the work.

111 Danger Injuries by dangerous gas and dangerous materials.

Factors

Avoidance methods and measures

Leakage of poisonous and
combustible gas

Getting injured on touching any
toxic pump oil, pump, generated
material or sucked substance at
the occasion of check or
disposal.

@®Do not exhaust any hazardous gas such
as toxic and combustible.

@®Before making an inspection etc., wear
personal protective equipment suitable
for toxic substances for use.

@®To overhaul or dispose, ask the special
agency to do the detoxification process.

@ Ask the disposal agency licensed by the
administration for disposal.

1.1 .2Warning Transfer of heavy material

Factors

Avoidance methods and measures

Getting injured on
transferring the pump.

Pump weight (without motor)
PMB-040C:970 kg
PMB-060C:1,100 kg

@®Only technically entitled person should
be in charge of loading/unloading and
operating machines.

@® There is a risk that the Pump might
drop or lay down when attempted
unreasonable operation or machinery
setup was not sufficient. You are strictly
restricted from entering beneath the
Pump.
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1.1 .3/!\ Warning Electric shock
Factors Avoidance methods and measures

@®Be sure to cut the electricity to do
electrical connection.

@Be sure to establish a ground.

@®Be sure to close the cover of the
terminal box of the motor before

Getting electrical shock on operating the pump and do not open the
touching the cover while driving.
current-carrying part of the @Be sure to cut the electricity to do
motor. checking or installation.

@®Never attempt to put in the hand or bar
into the opening of the Motor.
@Tighten close the terminal. Check the
tightening once a month.
(Refer to “3.5 Electrical Connection”)

Motor terminal mount
gets burnt.

1.1.4/!\Warning Explosion
Factors Avoidance methods and measures

@Ensured pressure value of the Pump is

0.03MPaG
(0.3 kg/ cm?G) (Gauge pressure).

@®Check the Exhaust side pressure of the

. . pump. If it was over 0.03 MPa G (0.3
Pressure inside the pump rises kg/cm?G) (Gauge pressure) take away

up and the pump exPIOdeS- anything in and around the exhaust
outlet that hampers gas passage.




YK10-0015-DI-002-03

11.5 A\Caution High temperature

Factors

Avoidance methods and measures

Getting burnt on touching the
high temperature part.

@®The Pump gets high temperature during
operation.

@ As the surface temperature is high, you
have a risk of getting burnt by
accidentally touching it with the hand or
the like. Refrain from touching the pump
during operation. Wait until the
temperature sufficiently cools down
after having stopped the pump to
conduct check or something.

1.1.6 A\Caution Leakage of hot cooling water

Factors

Avoidance methods and measures

Kept operating without supplying
the cooling water. Boiled hot
vapor jet out the cooling water
outlet.

@®Put a Flow meter in the line to set the
interlock so that the Pump stops when
cooling water was blocked out.

@If you kept operating without supplying
the water, immediately stop the Pump
and keep away from it.

@Stop the Pump and ensure that the
Pump temperature got cooled down to
take out the Pump and check it.
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1.2 Chemical Material Safety Data Sheet(SDS)

@Chemical material used for this Pump;
ULVOIL R-72 (Mineral oil)

@®The Chemical Material Safety Data Sheet introduces the chemical
material potential to use or touch on operating this machine.

IMPORTANT

@®Please contact our Sales division if you are in need.
Read it with attention to acknowledge the toxic characteristics
described on the SDS.
Please do not use the chemical material except the above-mentioned
chemical material (vacuum pump oil).

@®SDS is posted as referential to ensure safe operation of the hazardous

and/or toxic chemical material.
@If you handle pump oil, you should understand that it is necessary to
take appropriate measures depending on the actual conditions in

CAUTION each use case etc. in reference to this on your own responsibility
before use. Therefore, the SDS itself is not a security assurance

statement.




YK10-0015-DI-002-03

2. Pump Outline

2.1 Total configuration

The Mechanical booster pump is used combined with the backing pump to enhance the exhaust
speed around the pressure range 8.0x10? ~ 6.7x10" Pa where the backing pump exhaust speed
is likely to lower.

The mechanical booster pump includes two rotors having a cocoon-shaped cross section and a
casing that encloses them. These rotors are designed to rotate in the opposite directions without
contacting each other while maintaining a very small clearance between them by a timing gear.
The rotors and the casing are constructed in such a manner that the rotors can rotate while
maintaining a small clearance between the rotor and the casing.

: The arrow shows the : The arrow shows the
gas flow. rotor rotation.
Fig. 2 Pumping mechanism of mechanical booster pump

With this type of pump, there is no fear of the rotors and casing being worn out because they do not
contact each other during rotation. Since no lubricating oil is used in the rotor chamber, stable
pumping performance can be obtained even for water vapor and solvent vapor.
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2.2 Performance Specifications

Table. 2 Specifications

Specifications

Model PMB-040C PMB-060C
Pumping Speed m?3h 3800 6200
Maximum intake pressure Pa *1.6 8.0 x 102
Ultimate Pressure Pa *2.6 6.7 x 107 6.7 x 107
Backing Pump PKS-070 1 PKS-070 2

Totally-enclosed Fan-cooled Footed Induction Motor

Energy efficiency class IE3

Power kW(Number of poles) 15(4) 18.5(4)
Motor *3 | 200V class motor 50Hz 200

Rated Voltage V 60Hz 200/220/230

400V class motor 50Hz 400

Rated Voltage V 60Hz 400/440/460

) Standard oil ULVOIL R-72
Oi Oil requirement L 8
Weight (Without motor, dry) kg 970 1100
Inlet *4 VG250 equivalency VG300 equivalency
Outlet *4 VF150 equivalency VF200 equivalency
Packing Fluorocarbon rubber
Utility

Cooling method Water cooling

Cooling water volume L/min 10

Primary side pressure MPa 0.1-0.3
Cooling Inlet/outlet differential pressure 0.05
water MPa :

Cooling water temperatLiga *5 530

Note: This catalog uses the International System of Units. The conversion into the non-International System
of Units is as follows: 6.7 x 10-1 Pa =5 x 10 Torr

*1. Continuous operation time from the maximum suction pressure to 400Pa should be within 20minutes.

*2. Measure with a Pirani gauge (approx. 6.7 x 102 Pa for MacLeod vacuum gauge).

*3. You can select a 200V or a 400V class motor. However it does not apply to different voltage motors and
the explosion-proof motors. Confirm the motor's name plate.

*4. JIS B 2290:1998 Flange for vacuum devices Appendices (for reference)

Flange for maintenance

*5. Please use it in the environment of no be dewy when the temperature of cooling water is low.

*6. This value changes depending on the performance of the backing pump.
The above data is obtained when the pump is used in combination with a standard backing pump.




YK10-0015-DI-002-03

ing

| draw

imensiona

23D

e - N T e

TEB|0Y 10 IBLBUE IR 810412 YOI |lgs B dgar. g

DETe T 1ataue | n an| Ul sEBE

GECY | JBLOUN || BF I8LN07 0

TBOUN] L 18| 3N00 W05

210}

Tiod Tejul Jeiow Bdljo0]

AOY WS

S\0iap aouD|f

TRE
|

/AGTR—2T

026004 7

0%

[EECE

' G92e a3 abun T1au
s fEViCO%Hm
Qv

F10H/ WEEP-F

e - o "oy
1210-80028) w &n
L = BLZ07 102 | 3
HZLB @tz |2
J0v0-BAd =
- % wn ] 0#
Tuit PINSEACTIT !H_ mEM_. )
HOLSTATH | 7 v # g-g0v0 8 500 0ILON
EIIGEN ETETO s O | i <l BHU-51F0 B 5IT| 530
DT e1a1mz] 1 - uﬂ
E10-0rdn 8307 =
S10-0#0Rd GTeansitaz] 8 - F o] g % "END
CERT TN - R UM CXR S 0T T R ORE
d Azus1En I nb3s FBL(OBEEE 51
-a
| T80l € ore0ddo)
B L ZHOE) TIoTuTRI I
L {zHog)
| 2e i
© 5
g =]
£
2 s
- ® (o (=
0G2® 2ZHOS =1
DOE® ZHOS
A8 \Nd PRZ|IOLON/ i — L & —=2 EDTEE T
BERDTAR]TE Y | W R v kT OZ1T=AR

TEI0) v RG] TR S 65—

S810H, MG [®-Z1% D2EP

1B AL A W

J8A00 1 )8g
= Al

toigy

I TS

EREIIFRE LN

GT 1 +dap- & 6] - L0 TN-8 DT

BEUT| # +8|Uls w5 M

TEB00 [0 Jelalnin aiol(o qok |- Bty

TG17 : 18zows | f Bp( 54/ BE
GEZE & Jo6Un [0 B0 | 5300 214
Aouaies | ne3EBIDEZEA SIrangTdA

\

"89] 10858008 PJEpPUBYE JO SBN|EN BUY]
B1BOIPU| JOjOW pUB BSEQ AP |8 By} JO SUDISUBWIp By)

RLZPOFREEELOY— A FEENTE—S - F
(dund £ |ug) OM0LE woaddy cJyFiem dung

[ DL H) B HOL6EE

EE-

‘BOUBUAIUIBW Joy fJessadau

aoeds wnWiuiw syl sajedipul ucisuUBWip jeJoBIJUL BUY

J LY YR ER Y CEE MO -

LuojuelIy R

Tebun | L teth Al AL EOEW

e | L
(=3 1
2 1 ;
3
b
g Eb
B +dod W =aod
BU1I5T110 BU 11127110
~E CIE B VO
= 168 S8 ="
[oms] g 589 oot
(ZFTT1)
TzaeTy
mE:\Km“ﬂwm..“ s kel T
—T= =TT
| j
I s
| WWM
1 br
-l
_ E
o i 1 4
= |
¥
& FIOH LS5 T
&

(es8g

BPLIS E=wa FEX)

B1EHANGT -

dlind 1515004 [BolUEL o8l

30/ DOV0-8WWd J0] BUMEID [EUDISUBLWIG

EFE 07 3 - Ty &00v0-9id

| drawing PMB-040C

imensiona

Fig. 3D




YK10-0015-DI-002-03

—r ey o “ay
/1 3210-1 ol -
b ) B2 1102 | 3uen
HELE at | S0TaF auuul; 3o1RN0/BEDEn
J080-8Ad =
SR TR L EHA g ¥ -
Tu RN wred | 530 | kEHd Al SIOH ¢ E18-cl
NOLEIATH = giy[ | ¥ 8-8090 6 7| Galow seIw ; ] . :
EatvAIY ETET s [— S| & WHU-G1F0 B SO SA0HYER L dap g del AT IN-B OLZF
NFEET Bleals 10z 1 - “H. BEyE TE8 00 L0 JOLOWR(p @yod T BT
ET0-0eiAd L - it OOz ¥ JeleuT|p "eplsul-EH
CI0-00Rd | GReG0sil0z] @ = H mrﬁ_ oweun | . JOBP | 1030WR| PTAR| S100 B 4814 SUuDl; 1aWl
T W B TR A T e Aousyeainb3 REE(06228 SIMI0024A [-&q VLOER
R W & S LT R R o \ TeEUR) M noA VIn S L OB
TN W LLIH 10 AN Ji i
300 I0H 100 IR
[-o AN [TTE A 4 t T, . ——
r I e T T &|,nIumuuvm e TATEIE08EnT oEE
[ {ZH053005 Tlodd|elp 10 Zrlodz3d00 3
: L i e EE YL a1yl 01E oie BIOHAMBTE-F
B £ Sy OIH, JBibwm EUjjoen ERET
| 7
i SOY R T FN0 JaERM Bu) o0
e Iied uleipF 10 SOWEFS
_ + 8083k BENEE 18AB] 110
N .,n._.,__ aOnad (8AB| |10 H < R HE;
@ x TE
- AT EIE 1 ]
3
3 I C
2l B |
s |- 8
o L1 |
b
CRaP  ZHOE / e
ODE¥ _ZHOS /
AR] PO PRE | JOION (i —L & —F m\ 25 2y
; TeA05 =1T8E| / ozl \ § Ao d B IF 110 VI Iod BUT1T14=110
| T \ / +BOBR v O34
A\
ZOE 7 0z
I CELLY [ooe| 2EL gL
{oigi ! / 3 (EGFTY
{Zezed
Y
) y B10HsNMGTIP-F
p_—— / \ krd
58 10H, Ma19-219 0LEP _____ \ o
TEE|O 0 JeleWe|p 279013 4oL l4s B gLt 0Z s 43 d8p g do1 7 LEaTh—8 0Lae IMee=—=
§Tp XOZEG X [FES F BARDIETBU | 10/ RGO \. PEDIOY LD JBIOWE|P 073013 Y32 4B — Lm w.,
OCOEY: J838lU D Bplau] 3k BlBUN R  Bplau] /3t -
uavﬂ u_a‘I.aEw_ulﬂu_MF_._ﬂ\m.x ”._H_Mn».“ _.uu.m.Em__ul.an__ﬂ.I_JO\M:m \
#ouenen 1 nb3 FBICOSZE8 S1rJ00E8A Aade oA nb3-FERI(06ZE8 51T 100240 \
BELR| & 2B U] Lt R THEUR); e LngslDl G L r ORH
~4
‘881 J0SSA008 PABPUR]S JO San|EA au} I m
B1EDIPUI 40300 puE SseO BPE|S @Yl JO suoisuawip ay) — A
5 I
TRLEPOBFEHLFELOY— v FLYNHE—F Y VAT
3 2 810/ TR
(dund™A|ug) 9Y00Ll "xoaddy :3ySiem dung L~ THYTER
/2L <3k B 00116 : B - (8588 SPLIS/ ¥ —>d F LX)
‘BOUBLUAIU| B J0) K Jessaseu S10H /MG 18-F T

aoBdS WAMIUIW S} SOTBOIPUI UOISUSHIP |BJORIIUI Sy

SRR Y ERETCIEE CRREMO -
* uol Juely/EEH

v
L)
foz}
o

dwind J@jsooq [edjueydal

ad7} D0O0-aINd 10} BUIMEIP [EUOiSUBLUI]
B 07 60— 0407 7e0090-and

PMB-060C

ing

| draw

imensiona

Fig. 4D




YK10-0015-DI-002-03

K—kk—kkk ° /

&

[i&:

A10-210-£0029X ol oM

UTMEIP U0 [12pUnog EICIN Lk
EHE GT/T [3was

WNG 1935000 |82 UEyoal —— _ [ T n H
0070-Gd £ B5Y- CU0ZGY JILIL &@h@ﬂ@ u...w&wm_m_ HWMH“_.G xum__w.u \..,...w.._%a
NOISIA 3 oy F| 03LON SSTTINN
SASYWIY 31%a Adwh Yl -CG0w0 g SIr| SIONTHII0L
BEEL [ETC0TT | T - o

: -V

- W

CERITHIEROEWNTHE SRR LR FODRORE
CERVEEC G0y LY R B CBER

HON00HA3Y 03] 400 36 0L LON S|
DN OWATN 40 ALHAONd S|

-aoe|d ayj pue punoub ay)
Jo yBuasns ayy uo Buipuadap apew aq ||eys sabueys ay) “piepues Ajybnos syl seeaipul Buimelp syl g
"a|qeyoelep aq o} 8|qissod aq |[eys 1 pue ‘yidap ul 0s Jo Wwipg|, Jo uoiod
aneouod sy} apinoid ‘Auessaosu i ‘dwnd ay) Jo wopog ay) je s|ge|ieae s| abuejy Jod 1sneyxa ayy souls Z
(091 Jequinu swel) adAy
pajoao-uey pasojpua-A||ejo) adA] 3 di' MMG L JO 8SEq 8PS aU) UliMm 0} 128lgns s| uojsusw|p Jojow syY] "L
P12 L=[oARIS) pUBS usLWSY ucjuodoid 81aIoucs
‘NOL £'¢ "xoiddy yBlam uojjepunod 9306 “xoiddy Jyblam dwng

OO PEEATOIEY FEOEW CeLIigmorryenBy e

T LFESEAEIRN O HWINGT RE 2 TWNET 2 0P s o cOBHIRIL <3 "2
TP Y A P o (091 RO IEEGEST BT gp MAGTRRL S — "]

vretizi@r @4 sca BEA-Ngas Jorgehy i BERE

°

BA0LE0Y  BEL <k

D00-8iNd dwnd J8jsooq [edlUeyoall ayj Joj BUlMEIp UOREpUnoS

WEOOV OGN (7 Y= Azl

kS # ] ] o [ Z & R|E B|oNAH

0s0¢
— T [
auUDYSTURNOIG/ T (1 1R / a
oot
| — o
I - B
o o
=} N [}
= |=
@
| .r” " o
” o
s} _ |w \
peTxetE\ o) XSINVIS 00V Xveh -
(18A0D }]29)310Q UO|}EpPUNOH \ Z(J@10K)1109 co_umULwou_ Y (dwund)iyog Joliepunod
(=W ET ) T TERE Ce—3) It RE (7~ 1 THEE
) GEGE
(ZH08)OrE (ZHOS)008 T 0sg
ogrl -
GEEN
v n
5 T 2
1 ok
m I T ‘mw E
o 7
w . .
= 7 1 =
n &
; 5] 2
b , S
N -
, , , @
| P ¥
- ~ 0%z 5 z T i o
2 T 7 Al B
2 T P R ) ) 8
OEms < o1l uev
== 1371LN0
nos ooe -
OEH - <o
(0SL) 00Tt

SHAWI Mk =N ol ONIMTAT NOILJI&3S30 WAS]ALOPRN J0I8

EE

Fig. 5 Foundation Drawing Model PMB-040C




YK10-0015-DI-002-03

il 10 ) ¢ o oh
xwe-wn B /| G10-210-10126) om R
UI#eIp UO|jepuUnoq Z0EDTT eI opoWed

EFHE CT/T |3w3s

UNd 191000 |e2|ueyoau - = g H 4 [ - o0soe 7
0000-90d .C7 F6Y- (=S JFLIL @@hﬁ@ MmN uwwm.m 3I3HI .)hMLLq 7 I
NOISIATY 310N SSTND - 2 -
SHTRT 319d SIONYHYITI0L \ auo}s U)o/ B :,h.__m.\
SxEl | €1'G0'TT o N
| )
— I 0ot i
LEITENRBO-EWNEHE ERER LU T DEORE T
SEVEECIG A LB LS ORE R
DN S¥AT AOMI NDISSINS34 NILLISH LNOKLIA 03570410 HO w©
QIMO0KTY “03140 39 0L LOW S| NDILYNNOINI SIHL =]
i ONL OV 20 ALHIAONd S| SHIYYO 5L =
Lo &
e 1
]

091 XZ21N-+ OEQ XFEl-F
(1210f)¥)00 uUo|iepunog (dungy:iog Jdclrepuncd
(E—F) 1k 8F (L) T PE

— 1]=1-n8

(ZHO9)0P6 (ZHDS)006 0sg
-aoeld ay) pue punoifi ayy e .

osvl

Jo (pBuans sy uo Bujpuadsp spew aq ||eys sabueys syl “piepues AyBnos sy ssieajpul Bumelp slyl "¢
-8|qeyoeep aq o} e|qglssod eq |leys j| pue ‘yjdep ul 0s Jo wwQg| Jo uoluod oo o
BABIUOD BY) aplaoid ‘Asessasal Jl ‘dwind sy} Jo wonoq syl 18 8|ge|IeA. S| abue|) uod 1SNeLxa 8y} 8oulg "7 "
{081 Jequnu aweld) adf) o 4l
pajooa-Ue) pasojous-A|[e10] adfl 3 gy MM JO 9sBq apys syl Yum o] 198[qns S| uojsuswip Jojow ayl | T
1211 =[9ARIE) TPUBS JusLWaY uoidedoud a]auoucy
‘NOL ¢ “xoiddy "Jybiam uoepunod 9001 L xoiddy yBlam dwng [

]
ooz

ors

T
.
I
]
|

<
CCE
Il
o
o

68

TR EREATOLE CFHROHWM CLLzwporTYeaBEe @
P2 IR HE SRR FAWIST RHEHL TUTIET 20 ERs L OB IR L T E =] !
TeF oY —d PO Y (NOS TR FEEET (B3 dy G BT RELL 3 7T ]
Fizil=EiMIAS R SHA—n4AC Uckg Bl BERE 6G001TH i BEL Sw v [ [ @

7 ’ [

(0SF1)

5090-8INd dund 18}500q [E3JUEUI8LU 8U} 10} BUIMEIP UCIIEPUNOS 082

AEFOOI0-GNS . Lr Gy~ Lzl -
137INT
OS50 \

T
ooid

3

0g
\

T
0
\

7

0Bz

GELIm] 0zv ’ \

: : : . e o 1510
* L g8 I $ & [ % o | B|oN b 005 00g “—TEEr %
ST [19T&3 1N TN ONIMEAL NOILJIHOS 30 WAS [ALOPN J0IS . e .

frmw [QuisT} oort

Fig. 6 Foundation Drawing Model PMB-060C
10




YK10-0015-DI-002-03

2.4 Pump Performance

2.4.1 Ultimate pressure

The ultimate pressure of the mechanical booster pump depends on that of the backing pump.
Take special care when using the backing pump other than the standard combination. In the event
of an abnormal ultimate pressure, it is also necessary to check the ultimate pressure of the backing
pump alone.

In addition, for pumps that exhaust a large amount of moisture or that have been left with the intake
and exhaust ports open in the atmosphere for a long period of time, their ultimate pressure may not
drop to the specified value immediately after the startup due to moisture adhering inside the pump.
In many cases, they recover their normal conditions after the no-load running for a whole day and
night under that condition as the adsorbed substances are evaporated again.

2.4.2 Pumping speed

The pumping speed of the mechanical booster pump changes depending on the inlet pressure.
Also, the pumping speed of the mechanical booster pump fluctuates depending on the difference of
the inlet port/the outlet port pressure of the mechanical booster pump during operating.

An increase of pumping speed of the backing pump allows the inlet port/the outlet port pressure
difference to lessen.

As a result, the pumping speed of the area on the atmospheric pressure side becomes larger due to
the pressure which the maximum speed of the mechanical booster pump comes out. Reversely,

upon the pumping speed of the backing pump being small, the pumping speed of the mechanical
booster pump becomes small.

When the mechanical booster pump is used in combination with a backing pump other than the
standard one (rotary pump or water sealing pump), it is necessary to examine its pumping
performance to see if the required pumping speed and ultimate pressure can be obtained.

ULVAC

7000

6500 Pumping Speed (JIS B 8316/1985)
6000 Forepump:PMB-040C;PKS-070 x 1
- /<: B PMB-060C;PKS-070 x 2
o ™ PMB-060C Qil :ULVOIL R-72
3 5000 /,/ \\ Gauge:Pirani
Z 4500 / \\ Capasitance Manometer
= 4000
2 3500 / <f ~= N
o \\\ N
“é, 3000 [ / *PMB-040C LN N
5 2500 / \\
3 2000 ! / PKS-OTO| \T 2
1500 +
1000 // Prsorox ]
500 ﬂ /
0 =
0.1 1 10 100 1000 10000 100000

Pressure [Pa]

Fig. 7 Pumping speed curves
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2.4.3 Power Requirements

The power requirement of the mechanical booster pump varies with the intake pressure and the
performance of the backing pump.

With the standard backing pump, the motor is overloaded at an intake pressure of more than the
maximum intake pressure (Refer to the “Table. 2 Specifications”) and the pump generates a large
amount of heat, causing motor burn-out and pump seizure. Therefore, do not carry out operation at
a pressure higher than the maximum intake pressure.

The performance of the Mechanical booster pump shall largely depend on the Backing pump
performance as described above. You should be careful on selecting the type of the Backing pump.

12
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3. Mounting

@® You are requested to install and operate the product in compliance
with the laws and regulations relating to the safety, e.g. Fire Defense
Law, Electric wiring regulation and so on in the country and region
you use the product. Consequently you shall be requested to attend
general safety lectures officially effective in the area, such as
electrical safety, Cargo handling safety and so on. Note that any
person not attended such lectures shall be restricted from handling
the product. Operators shall need to attend such kind of training and

have special knowledge, skill and title regarding the electricity,

machinery, cargo, vacuum and so on.

@ Before installation or removal, separate the product from all energy
sources (such as electricity and cooling water).

3.1 Installation/Storage Conditions

Install the machine horizontal to a place where there are less dust and humidity. Make a layout
taking into consideration of works such as setting, removal, check, cleaning and so on.
Refer to “0.5 Acceptance and Storage of The Pump” as for the detail.

@Operating the pump on laying it down or putting it reverse would give
damage to the pump. Ensure to install the pump horizontal to the

ground level as illustrated on the “Fig. 3 to Fig. 6”.

3.2 Installation

Refer to the necessary minimum space (Fig.3~Fig.4) in maintenance.
If the pump is not frequently removed, surely install the pump at level by the anchor bolts.
Refer to the foundation drawing (Fig.5~Fig.6).

@® Loose installation of the pump might cause free-running of the
machine that might cause break of peripheral devices. Be sure to

correctly install the pump.
CAUTION

13
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3.3 Inlet port Piping/ Outlet port Piping

(1) Wash sufficiently inside the Vacuum chamber, pipes, Vacuum valve and so on to connect them
to the Pump. If dirty unit were connected, it would cause a trouble such like raise the ultimate
pressure or extend the depression time to the specified pressure. Wear a pair of gloves to
touch any vacuum section. Do not touch with the bare hand.

(2) Pay attention not to give damage to the Flange sheet face, Gasket slot or gasket itself.

3.3.1 Inlet port Piping

JIS B 2290:1998 Vacuum technology-Flange dimensions;
Attachment book (Reference) Flange dimensions for maintenance

(1) Use the JIS vacuum flange (VF250) to connect the pipe to the inlet of PMB-040C.
Use the JIS vacuum flange (VF300) to connect the pipe to the inlet of PMB-060C.

(2) Use a pipe with bellows so as not to transfer the pump vibration to the Vacuum chamber.

(3) Put the Vacuum valve, Vacuum gauge and Leak valve between the Vacuum chamber and the
Pump

3.3.2 Outlet port Piping

JIS B 2290:1998 Vacuum technology-Flange dimensions;
Attachment book (Reference) Flange dimensions for maintenance

(1) Use the JIS vacuum flange (VG150) to connect the pipe to the outlet of PMB-040C.

Use the JIS vacuum flange (VG200) to connect the pipe to the outlet of PMB-060C.
(2) Put a pipe having bellows between the backing pump and outlet of the PMB-040C/PMB-060C.
(3) Do not connect directly the backing pump inlet with the outlet of the PMB-040C/PMB-060C.

@Toxic and combustible/combustion-supporting gases other than inert
gas cannot be used as they leak from the pump body when evacuated
by a vacuum pump.

@Combustible/Combustion-supporting gases and materials other than
inert gas cannot be used as they ignite/explode in a vacuum pump
when evacuated by the vacuum pump.

@Corrosive gas other than inert gas cannot be used as pump
components may be corroded and damaged when evacuated by a
vacuum pump.

> e e
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@If the pipe connected to the outlet had a small diameter or attached
foreign substance inside, it might raise the pressure inside the pipe
and impair the pump operation. A caution shall be required.

B ik

@Take a countermeasure to avoid any direct load to the Pump flange
such like to choose the pipe with bellows to connect with the inlet
and outlet.

@®Should the Pump sucked the water or substance such as dust,
powder and so on, it would impair the ultimate pressure and further

cause a trouble.
The pump has a really slight clearance to keep rotation and easily
gets impossible to rotate by any foreign substance entered inside.

@Pay a full attention to completely clear the welding scale and/or rust
inside the pipe. If obliged to conduct a welding work close to or on
the inlet, take a measure such as to remove the pump unit or put a
cover sheet on the inlet in order not to allow any foreign substance
enter inside.

@Clear the sand completely after having sand blasted the vacuum
container.

@®Be sure to mount the leak valve above the mechanical booster pump.

@®Check inside the casing before mounting the Pump unit to ensure no
dust is attached to the rotor, casing or elsewhere.

@®Metal mesh on the suction inlet is put to keep foreign substances
away from the Pump unit. Be sure not to take it off unless
necessitated so to check it.

CAUTION

@The exhaust ports are provided in two places: the bottom and side
parts. Before use, connect either one to the backing pump. Be sure to
close the other. A flange and an O-ring to close it are provided at the
exhaust port (bottom).

@®The flange and the rubber plate provided at the exhaust port (side)
are intended for storage and transportation.
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3.4 Cooling Water Piping

Install the piping in reference to Figs. 3 and 4.

Do not confuse between the cooling water inlet and outlet.

@Be sure to feed cooling water by the amount or more specified in
"Table 2: Specifications.”
If the amount of water becomes lower than the specified value
especially during the operation at a high suction pressure, the pump
temperature may increase and it damages the pump.
It is recommended to set up a flowmeter for cooling water and
provide an interlock that stops the pump when the amount of water
becomes lower that the specified value.

CAUTION

@®When the operation stopped in winter, the water piping and the pump
have a risk of breaking by freeze-up of the water inside. Open the
cooling water outlet during operation stop and storage to discharge
the water inside by blowing in the pneumatic air through the cooling
water inlet.

@®If you use several pumps, be sure to connect the cooling water pipes
parallel. Cooling capacity might come down if connected them serial
and cause the failure.

@®You should put a filter at the front stage if you are obliged to use the
water containing much impurity such like water stain, iron and the
like.

@If the source is at a distance from the exhaust port or if the piping
has a difference in height (the drainage is lifted to a point higher
than the pump), a sufficient flow rate may not be provided.

In such a case, keep the sufficient flow rate in such a way as to
change the piping layout, make the piping thicker, or increase the
supply pressure within the specification range.

CAUTION

@Be sure to put in the Insert if you use any plastic made product such
as nylon tube. Such a tube is likely to cause deformation or get rigid
as secular distortion and might cause a water leakage.

CAUTION @®Keep the environment that does not cause dew formation when the
cooling water temperature was lower.

H>
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@®The machine is designed not to cause any leakage under restricted
condition and demonstrated by the Leak test. However, it still has a
risk of leaking under any abnormal condition other than specified, for
example abnormal water pressure rise. In such a case, the leakage
shall remain unstopped unless the supply from the system stops. You
should refrain from installing electrical equipment or wiring beneath
the pump and on the floor around the pump.

@It is recommended to install a water leakage sensor on the floor under
the pump and incorporate it in the interlock system of the device.
CAUTION When a water leakage is detected, immediately close the supply valve
for the cooling water.
After closing the valve, attach a "CLOSED" tag to the handle.

@Install a flowmeter at the cooling water source for devices etc. with
which you can see it is flowing to allow you to check whether or not
the cooling water is flowing.

@It is recommended to use water with a low number of impurities (e.g.
industrial water; see the table below) as the cooling water for this product.
Depending on the water quality, the cooling water system of this product
may cause scale, such as calcium carbonate, inside it, reducing the
cooling water flow. In addition, it may be corroded from the inner wall by
chlorine ions, resulting in cooling water leakage. And if pure water is
used, metal may be eluted, resulting in cooling water leakage. Note in

advance that in such a case, repair may be borne by you.

@®Shortage of the cooling water might give damage on the bearing, gear
and rod sealing, which results in contact of the rotor and casing and
operation stop.

[For reference] The standard quality of water supply in the Japanese industrial water works

Turbidity pH Alkalinity Hardness Evaporation Chilorine ion Iron Manganese
Mg/L CaCOs Mg. CaCO3 residue Cl- Fe Mn
mg/L mg/L mg/L mg/L mg/L
20 or less 6.5-8.0 75 max. 120 max. 250 max. 80 or less 0.3 orless 0.2 or less

Established by: Japan Industrial Water Association
(Industrial water quality standard setting committee)
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3.5 Electrical Connection

@Be sure to attach a belt cover when making electrical connections.

@®The direction of rotation is indicated by an arrow on the belt cover.

Make connections to the motor so that it rotates in that direction.
(See "Figure 1: Labeling Position.")

@See Fig. 8 and Table 3. when making connections to the motor.

@®Use crimp contacts for the connections.
After tightening, check that there is no looseness.
Also check the screws on the motor side for looseness.

IMPORTANT

@®When making connections, be sure to provide safety circuits, such as
circuit breakers, magnetic contactors, and thermal overcurrent
contactors.

@®There is a risk of a fire/electric shock in the event of current leakage.
Be sure to establish a ground.
It is recommended to install a dedicated ground-fault interrupter.

@Install grounding wires so that the wire length becomes as short as
possible.

@®Decide the electric wire size in consideration of a voltage drop of the
electric wire.

@®Be sure to follow the safety laws and regulations in the country and
the region you use this product (e.g. fire laws and electrical wiring

regulations) when installing and operating it.
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@This pump adopts an IE3 motor.

@®An IE3 motor has achieved efficiency higher than conventional
motors, and its striking current tends to be higher. Due to the
influence, an instantaneous action may occur by the striking current
of the motor // at the selected rating of the present MCCB (molded
case circuit breaker), ELCB (earth leakage circuit breaker), MC
(magnetic contactor), and THR (thermal relay).

@In order to avoid any unnecessary instantaneous action, it is
necessary to take another look at the selection of MCCB, ELCB, and
THR.

For the motor protection (thermal) of PMB-040C and -060C, a

time-lagged type is recommended.

Example: Fuji Electric FA Components & Systems Co., Ltd.
Time-lagged type thermal relay TR-L series

@®In order to avoid an excessive decrease in opening and closing life of
the magnetic contactor and fused contacts, it is necessary to take
another look at the selection so that striking current of the motor does
not exceed 10 times the rating (Class AC-3) of the magnetic contactor.
For the striking current of each pump, see "Table 3: Electric capacity
of standard motor and selection criteria for protection circuit."

Fig. 8 Recommended circuit diagram
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Table. 3 Electric capacity of standard motor and selection criteria for protector

Molded
Motor *1) Rated Starting Case Thermal (*2)
Model current current Circuit relay Power
power kW Voltage - Frequency A A srrler A e
A
200V - 58.8 484 58.8
50Hz
200V - 55.6 408 55.6
200V
60Hz
class 125 30
220V - 52.0 449 52.0
motor
60Hz
230V - 50.6 469 50.6
PMB-040C 15 60Hz
400V - 29.4 242 294
50Hz
400V - 27.8 204 27.8
400V
60Hz
class 100 22
440V - 26.0 224 26.0
motor
60Hz
460V - 25.3 235 25.3
60Hz
200V - 74.0 668 74.0
50Hz
200V - 69.0 524 69.0
200V
60Hz
class 125 30
220V - 65.0 576 65.0
motor
60Hz
230V - 64.0 603 64.0
PMB-060C 18.5 60Hz
i ' 400V - 37.0 334 37.0
50Hz
400V - 34.5 262 4.
400V 6 34.5
60Hz
class 100 22
440V - 325 288 325
motor
60Hz
460V - 32.0 301 32.0
60Hz

*1: 200V class motor and 400V class motor can be selected.

*2: Reference values based on allowable current value of 2PNCT
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@ Turn OFF the Power Supply to do the electrical connection.
Never try to work on it on keeping the electricity turned ON.

@® A correct wiring work must observe the law and the rule that
relates safely. A wrong wiring work might start a fire.

@ Take measures, such as a lockout/tag out, to avoid turning on the
power switch by mistake during the operation.

@ An electric shock or a fire may occur in the event of failure or

current leakage.
Be sure to establish a ground.
It is also recommended to install a dedicated ground-fault
interrupter.
The ground terminal on the motor side is the screw indicated by
the ground mark " '’ " in the terminal box.
The cable wire size connected to the ground shall be at least the
same as that of the power cable for the motor.
Depending on your voltage of the power supply, the ground
resistance is:

=200V to 230V: 10012 or less

-400V to 460V: 102 or less

@ Install an overcurrent protection device in the electrical
connections to prevent burnout of the motor due to an
overcurrent.

@ Install an overload protector suitable for the capacity of the motor.
If an overload protector is not installed, or if an overload protector
that is unsuitable for the motor capacity is installed, the motor will
be damaged leading to fire.

@ Use a magnetic switch that works at the rated current value of the
motor for use.
(1) Set the protector to the motor's rated current value compliant
with the voltage and the frequency of the power supply.
(2) If the motor is different from the standard type, set the
protector to the rated current value of your motor.

@ After installing the wiring, be sure to attach the terminal cover.

@ Do not use the motor at a voltage other than its rated value.
The overcurrent protection device does not work properly, causing
burnout of the motor or a fire.

@ Do the Direct-in start connection. The Star delta connection might
have a trouble in starting.

CAUTION
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3.6 Lubrication
3.6.1 Lubrication to the lubrication chamber.

Supply the lubrication oil by specified volume through the oiling port on the Gear cover and the
pulley cover (Refer to Fig.3, Fig.4 ).
It takes approximately one minute that the lubrication oil fully spreads out. Check the oil volume by
the Qil level gauge after the lubrication got stabled and add the oil if it was under the specified level
as far as the oil gets stabled on the upper limit level.

Table. 4 Oil level gauge

Place In oiling During operating

_ QOil level shall be
Cover oil ) )
Put the oil up to the | available between level

gauge on the o _ _ _
i upper limit level. lines of 2 pieces of the ol
ear side
? gauge.
Oil level shall be
c i available in the range of
over Oi

h Put the oil up to the | up and down 5mm
gauge on the

I i upper limit level. centering on the red
ulley side
pulley round mark of the oil

gauge.

@®Perform lubrication from the filler opening located at the respective
upper part of the cover on the gear side and on the pulley side. The
gear side and the pulley side do not connect to each other.

@®Be sure to supply oil separately.
CAUTION Put the oil up to the respective upper limit of the oil level gauges

located at two locations.
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@®Read “1. 2 Chemical Material Safety Data Sheet” previously before
starting lubrication.
Please obtain the latest version of Material Safety Data Sheet (SDS)
from our Sales Department.

@®Weal protective gears such as rubber gloves, protective goggle and
so on.
Should the oil touched to your hand are entered in your eye,
immediately follow the emergency treatment described on the SDS.

iboe

@Ensure to use the vacuum pump oil designated by ULVAC.
Operation using oil other than designated shall be out of our scope
of guarantee as it might impair the pump performance and shorten

CAUTION the life CYCIG.

@To lubricate, be sure to stop running the pump and return the
Mechanical booster inside to the atmospheric pressure.
Chamber containing the oil becomes vacuum during operation.
Taking off the plug during operation would cause a large leak and
CAUTION give damage to the Pump unit.

@®Running the unit with the lubrication filled over the upper limit on
the room temperature (around 20°C) might cause the oil flowing in
the casing. Discharge the oil if over lubricated so as to match the
upper level.

@Be sure to check the oil level under operation stop on the room
CAUTION temperature (around 20°C.)

Oil level might get higher during operation due to the oil
temperature rise and oil rowing, but it makes no problem.

@®Note to purge the oil to transfer the pump. If forced to transfer
remaining the oil, be sure to keep the pump horizontal. Do not tilt
the pump 10 degree or more while you charge the oil. The oil might
run into the casing.

B ¢

:
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@®Be sure to pour oil.

@If the oil level becomes lower than the lower limit during the
operation, the bearings, gears, shaft seals, etc. are damaged,
CAUTION causing leakage, abnormal noise, overloaded motors, or a
shutdown.

3.6.2 Lubrication to the mechanical seal

There is a mechanical seal inside the cover on the pulley side. If you supply lubricant to the cover
on the pulley side, the mechanical seal is also lubricated.

In order to prevent the oil shortage of the mechanical seal, when operating the pump after stopping
the pump for more than 3 months or after having relocated the pump, be sure to lubricate to the
mechanical seal.

Lubricate 500ml or so by providing oil again after once discharging the inside oil.

@ Filler plug on pulley side
T

Fig. 9 Lubrication to mechanical seal

@Be sure to pour oil.

@If the oil level becomes lower than the lower limit during the
operation, the bearings, gears, shaft seals, etc. are damaged,

causing leakage, abnormal noise, overloaded motors, or a
shutdown.
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3.7 Oil Pot

The mechanical seals structurally cause a slight oil leakage under normal conditions. Approx. one
month after the startup is the running-in period of the sealing surfaces of the mechanical seals and
the amount of leakage may increase temporarily.

In addition, during the running-in period the mechanical seals may cause a metallic noise of high
frequency.

Receiving spilt oil in the oil pot prevents environmental pollution. Connect between the oil pot and
the pump body using the attached nylon tube and secure it using cable ties etc. so that the oil pot is
positioned below the body.

If the amount of oil leakage from the mechanical seals reaches 0.3 ml/hour or more after the use for
a certain period of time, the mechanical seals may deteriorate. In such a case, the mechanical seals
need to be replaced. Contact the nearest service center.

Belt cover
ﬂ;:ﬁ
QT F
=
1 L — =
1.!3': 117 ] Nylon tube
| Bl J
AN e
“\_\L_k{g\’ “"]-___ |\n|\ /fin': QOil pOt
L\ s

Fig. 10 Oil pot
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3.8 Check and Replace V-belt

®When performing the work of the inspection/replacement of the belt,
perform the work after turning off the power switch without fail.

@®The measures such as lockout/tag out should be executed not so as to
turn the power switch by mistakes during working.

The belt to connect the main body of pump and a motor to is made by rubber. When the belt

tension continues driving in an insufficient state...The belt is shorten the life-time by the wear. The
motor is shorten the life time by overheat. The pump is not start or not perform pumping speed.

Initial wear V-belt
Early operation, the belt tension decreases by the extension and fall \ y g
in the pulley groove. Re-tension the belt 24 hours later after initial »
start. And 1week later, re-tension the belt.
Pulley

Maintenance the belt

Please check the belt tension at once in a half year. If necessary, please re-tension the belt. In
addition, please change the belt, if there is an abnormality in it.

Measure the tension of the belt

1) Shut down the pump, and be sure to turn OFF the power supply.
2
3) Set the Ring for Deflection to “Table 5. Reference value of deflection volume”.

4) Set the Ring for Load to ON.

5) Push the center of the belt, between the motor pulley and the pump pulley, down deflection

) Remove the belt cover.
)
)
)

with tension meter.
6) Read the load after pushing. It is normal that the load is “Table 5. Range of deflection load”.
7) If the tension of belt is right, attach the belt cover.

‘ (5) Push

Tention meter

(4) Ring for Load
Deflection 62 R

Smm

(3) Ringfor
- Deflection

Smm
e 6 L

Fig. 11 Belt tension measurement
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Table. 5 Flexible volume, deflection load of the belt

When tightening L .
the new belt When re—tightening
Operating Referclance value of Range of flexible load Range of deflection load
Model flexible volume
frequency mm N/1 pce N/1 pce
PMB—040C |—22Hz 16.3
60Hz
50H2 57.8~63.7
PMB—060C 60tz 16.9

Replace and Re-tension the belt
1. Shut down the pump i 4, Loosen4 bolts, 6. Tighten 4 bolts.

’ andbesuretoturnOFF ¢ :
the power supply. t
. Remove the belt cover.

: 5. Shd the motor :
to the direction of the arrow, |

. Attachthebelt

3. Removethe belt

{0

8. Measure the tension
of the belt
OK—Goto 9
MNG—Backto 3

9. Attach the belt cover

@®Regulate tension of the belt once a month after starting the
operation.
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4. Operation

4.1 Precautions for Operation

@®Never run the vacuum pump on blocking up the exhaust outlet, putting
any device that hampers the gas passage. There is a risk that pressure
in the pump rises, and the main body of the pump and the oil level
gauge might explode, or the motor become an overload.

@This product is not made as the withstand pressure structure.
Ensured pressure value of the pump shall be 0.03MPaG (0.3kgf/cm2G)
(Gauge pressure).

If any valve was put to a pipe after the Exhaust outlet, check and
ensure that it is open.

CAUTION

@®Be sure to flow the coolant water during operation, Required coolant
volume shall be;

Cooling water level :10 L/ min or more
Cooling water temperature : 5°C ~ 30°C

@®Shortage of the cooling water might give damage on the bearing, gear
and rod sealing, which results in contact of the rotor and casing and
operation stop.

CAUTION

@Be sure to pour oil.
If the oil level becomes lower than the lower limit during the operation,
the bearings, gears, shaft seals, etc. are damaged, causing leakage,
abnormal noise, overloaded motors, or a shutdown.

@®When newly filling the mechanical booster pump with lubrication oil or
leaving the mechanical booster pump for a long time with lubrication
oil remaining inside, be sure to perform deaeration of lubrication oil
before operation.

If you operate this product without deaeration of the lubrication oil, a
large amount of bubbles may occur and enter the casing.

CAUTION

@®During a trial run, the mechanical seals may cause a metallic noise of
high frequency. This is caused by a shortage of oil on the mechanical
seals.

In this case, stop the pump and, according to "3.6.2 Lubrication to
mechanical seal,” pour oil. Then, a few minutes later, start it again.

CAUTION

B> > > 0

@ Depending on the use conditions, the pump oil may deteriorate in a
extremely short period of time.
It is recommended to perform the first replacement of the pump oil
within ten days and, after checking the degree of contamination of oil,
decide the oil replacement cycle.
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CAUTION connection so that it gangs with the motor.

@®When using the automatic vacuum breaker (Time lag electromagnetic
leak valve which introduces the air in the pump by the valve opening
in 3~5 sec. after stopping the motor for the pump drive), do

4.2 Startup
4.2.1 Test run

Follow the procedure (1) — (5) below to start operation of the Pump unit.

(1) Check the piping.
Check and ensure that the piping and cable connection is completed (Refer to the “3.3 Inlet port
Piping/ Outlet port Piping Air ” and the “3.5 Electrical Connection”).

Check the “3.7 How to tighten and how to remove the belt”.

Check the lubrication oil level (Refer to “3.6 Lubrication”).

Check the Cooling water (Refer to “3.4 Water Piping”).
Ensure that the Cooling water is flowing.
Check and ensure also that there is no cooling water leakage.

Check the lubrication oil discharge operation and direction of rotation.

a.

Close the air intake either by closing the valve on the inlet side of the mechanical
booster pump or by attaching a blind flange to the air intake.

Run the backing pump to exhaust inside the Mechanical booster pump. This time,
confirm that the pressure of the inlet or outlet of the booster pump comes down around
the ultimate pressure of the backing pump (1.3-13.0Pa for the standard backing pump)
and keep exhausting three minutes or more only by the backing pump under that state.
Exhausting three minutes shall delete the air component in the lubrication oil in the
Mechanical booster pump.

If the pressure does not decrease, leakage of piping, failure of backing pump, etc. are
conceivable, so please check.

Flow cooling water, and operate it for 3 seconds or so while seeing the belt.

If the belt moves in the arrow direction which is attached on the belt cover, it is normal
rotation. (Fig. 1 Warning Label)

If it rotated reverse, check the motor wire connection. The Motor is a three-phase
induction motor that would rotate reverse if two of three input wires were connected
reverse.

After checked the direction of rotation, run the Mechanical booster pump three minutes
or more to conduct the lubrication deaeration and lubrication circulation inside the
Pump unit.
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4.2.2 Exhaust start
(1) Flow the Cooling water.

(2) Close the main valve of the Mechanical booster pump and start running the backing pump to
exhaust inside pipes.

(3) Open the mechanical pump on the suction side of the mechanical booster pump, and exhaust
inside the vacuum vessel.

(4) Start the operation upon the vacuum chamber was exhausted to the pressure lower than the
maximum inlet pressure of the Mechanical booster pump.

4.3 Exhaust stop/Operation Stop

@®Ensure to flow the cooling water with the specified volume. Lack of
the cooling water might give damage to the Pump unit or evaporate
the water remained in the Pump to raise the pressure inside the
Cooling system resulting in accidentally jetting out the hot steam.

@®The vacuum pump becomes high temperature during operation. Do
not touch the Motor and/or Pump unit until the Pump cools down
after having stopped operation. Apply an appropriate protection to
avoid to touch the surface as necessary.

@®However, if the environment was highly humid, keep the mechanical
booster pump warmer than the room temperature after having
stopped it and make the atmospheric pressure inside the pump.
Water in the air might condense in the pump and worsen the ultimate
pressure and/or pumping speed.

i>p

@®Be sure to close the vacuum valve and stop the Pump operation to
open the Leak valve. Failure to follow this operation might cause the
oil invasion in the casing from the lubrication chamber or otherwise
give damage to the Pump. Further the oil might flow back to the
Vacuum tank if used the oil rotation pump as the Supplementary
pump.

CAUTION

@If failed in closing the Vacuum valve, the vacuum might leak from the
Exhaust system through the Pump.

@If there are valves on the side of the air intake or exhaust ports of the
mechanical booster pump, you can close these valves to keep the

inside of the mechanical booster pump in a vacuum.
CAUTION
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@®Discharge the water in the Pump unit and Cooling water piping in
case where the environment temperature comes down below 5°C
under the state that the operation is stopped (Supply the
compressed air of 0.3MPaG (gauge pressure) through the cooling
water inlet without closing the outlet.).

e @®Residual water, if any, might freeze up and cause crack of the pump
unit and/or Cooling water pipe.

B> i

@®When turning off the power once and then restarting the pump,
check that the rotor stops and then turn on the power supply.

CAUTION

Close the main valve (inlet side)of the Mechanical booster pump and stop it.

The Mechanical booster pump shall keep running a while by the Rotor inertia. Check and
ensure that the rotation stopped through the belt to stop the backing pump.

Open the Suction leak valve upon stopped the backing pump to make atmospheric pressure
inside the Mechanical booster pump and backing pump.

Wait until the Pump cools down as far as you can touch by hand to stop flowing the Cooling
water.
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5. Maintenance and Check

5.1 Maintenance

Conduct the maintenance regularly in appropriate check interval. Maintenance period shall differ
depending on the operation purpose. Set the interval once a day at first. Once a week from next
week if you had no problem, then conduct once a month for example. We recommend you, however,
to conduct visual checks and check on the utility every day to see the system condition.

You should check following points at least once per three days while you continue operation. In the
high load operating (Includes the operation at 400Pa~maximum inlet pressure), raise the
frequency of confirmation.

1) Whether the amount of oil in the vacuum pump within the appropriate range.

) Whether the Vacuum pump oil is discolored or not.

~—

Whether there is no oil leak from the pump.
Whether there is no oil leak from the Mechanical seal.

~ ~—

Whether the cooling water flows by specified volume.
Whether there is no water leak.

~ ~—

Whether there is no foreign noise.

(
(2
(3
4
(5
(6
(7
(8) Whether there is anything strange in the Motor current value.

5.2 Regular Check

Although you have to consider checkpoints depending on the use of the Pump, you should check
the following regularly; it is helpful to avoid trouble and extend the pump life cycle.

@®Check before operation that all dangerous energy supplies are shut off
before operation.

@®Never turn on the power supply during the check. Otherwise you may
get injured.

@®The pump temperature is high immediately after it stops. Wait for a

while before checking the level until the pump temperature decreases.
Otherwise you may get burned.
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5.2.1 Pump oil level check

Set the oil level so that it is within the appropriate range of the oil level gauge during the operation.

5.2.2 Pump oil check

The vacuum pump oil is not only contaminated by suction gas but also gradually deteriorated by a
temperature rise during the pump operation.

Check the degree of contamination and the viscosity of the oil, and periodically replace the oil.

If any substance of low boiling point thing (such as water and organic solvents) mixes with the
pump oil or any slime foreign substance (sludge) is accumulated at the bottom of the pump case,
the ultimate pressure is not recovered by one replacement but needs several times of oll
replacement.

In addition, if the product is operated with a large amount of moisture mixed in the pump oil, the
ultimate pressure becomes high first and then the movement of the mechanical friction parts of the
pump becomes worse.

@®Depending on the use conditions, the pump oil may deteriorate in a
extremely short period of time.
It is recommended to perform the first replacement of the pump oil

within ten days and, after checking the degree of contamination of
CAUTION oil, decide the oil replacement cycle.

5.2.3 Replacement of pump oil

@®This pump cannot be used with harmful gas or combustible gas.

@If this product is accidentally used to exhaust harmful gas or
combustible gas, the pump body and, of course, the pump oil also
become harmful. Take due care.

DANGER

@®Read “1. 2 Chemical Material Safety Data Sheet” previously before

starting lubrication.
Please obtain the latest version of Material Safety Data Sheet (SDS)
from our Sales Department.

@®Weal protective gears such as rubber gloves, protective goggle and
so on.
Should the oil touched to your hand are entered in your eye,
immediately follow the emergency treatment described on the SDS.

AN\
=
A
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[

@Ensure to use the vacuum pump oil designated by ULVAC.
Operation using oil other than designated shall be out of our scope
of guarantee as it might impair the pump performance and shorten
the life cycle.

H>

@®When newly filling the mechanical booster pump with lubrication oil
or leaving the mechanical booster pump for a long time with
lubrication oil remaining inside, be sure to perform deaeration of
lubrication oil before operation.

If you operate this product without deaeration of the lubrication oil,
a large amount of bubbles may occur and enter the casing.

CAUTION @®Before pouring oil, be sure to stop the pump and set the inside of
the mechanical booster pump to the atmospheric pressure.
The place in which there is the lubrication oil is in a vacuum. If the
filler plug is removed during the operation, a large amount of
leakage occurs, causing a failure in the pump.

i

@®Depending on the use conditions, the pump oil may deteriorate in a
extremely short period of time.
It is recommended to perform the first replacement of the pump oil
within ten days and, after checking the degree of contamination of
oil, decide the oil replacement cycle.

Proceed as follows (Refer to “3.6 Lubrication”).

(1)

(2

~—

3)

Shut down the pump and open the drain port to drain the oil in the Lubrication chamber.
Upon completion of draining the oil, close the drain port again and run the pump under no load
for approx. 5 seconds to drain the oil adhered to the pump parts.

Close the drain port and fill fresh oil through the oil filling port.
Pour oil until the oil level comes the upper line of the oil level gauge.

If the oil is severely contaminated, fill fresh oil and run the pump for several minutes under no
load to clean the pump interior. Repeat this operation several times depending on the degree of
oil contamination.

After changing the oil with fresh oil, run the pump to warm it up and then check the ultimate
pressure.

If the specified ultimate pressure cannot be attained by oil change, sludge or other deposit may
have collected on the bottom of the pump case. In that event, overhaul is required. Contact
your local ULVAC organization or representative.
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5.2.4 Oil leakage check

In the event of an oil leakage from the shaft-seal part or the pump body, it need to be repaired.
The O-rings used in this machine are described at the end of this document. Contact the nearest
service center.

5.2.5 Checking mechanical seal for oil leakage

The mechanical seals structurally cause a slight oil leakage under normal conditions. Approx. one
month after the startup is the running-in period of the sealing surfaces of the mechanical seals and
the amount of leakage may increase temporarily.

If the amount of oil leakage from the mechanical seals reaches 0.3 ml/hour or more after the use for
a certain period of time, the mechanical seals may deteriorate. In such a case, the mechanical seals
need to be replaced. Contact the nearest service center.

5.2.6 Checking cooling water

Check whether or not a specified amount of cooling water flows.
Check the cooling water for leakage.

5.2.7 Checking wire net at air intake

The air intake may be clogged by dust etc. included in gas to be sucked from the vacuum chamber,
degrading the pump performance. If the wire net is contaminated, clean it.

In addition, take special care in early stages of starting the device as weld scale in the piping may
fall.

5.2.8 Checking abnormal noise/vibration

Checking the areas around the pump
(1) Is there any looseness of the bolts and nuts used to fix the pump?
(2) Is there any looseness in the fixed pipes connected to the air intake/exhaust ports?
(3) Does any leakage occur from the piping or the valves?

Checking the pump
See "5.5: Trouble check list."
If the trouble persists even after checking the content of the list, contact the nearest service center.
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5.2.9 Checking inside of casing

Stop the mechanical booster pump once every three months, remove the piping of the air intake,
and check the inside. Check that there is no deposit inside the casing (the rotor and casing
surfaces). Especially when organic gas etc. is exhausted, substances in the gas condense and
attached to the rotor surface, reducing its clearance and then making the rotation impossible.

5.3 Checkup after Storage for a Long Period

Long term storage of the Vacuum pump without operation might possibly cause trouble in operation
caused by rust.
If you kept the Pump long time without operating it, ask a closest Service Center for the check.

5.4 Overhaul

The check items are as described above but, if the pump is extremely contaminated or its
performance becomes extremely worse depending on the use conditions, it is recommended to
periodically overhaul the pump.

An overhaul is necessary to maintain the performance (including safety) and also continue
production on schedule.

Please contact the Service Center close to you listed at the end of the document as for the
overhaul.
Do not forget to fill and submit the Contamination certificate enclosed in the end of the document.

@In the case where details on hazardous substances in use are not
disclosed or where any substance which is difficult to detoxify is
exhausted, we may refuse to do maintenance or other requests on
our site.

@You are requested to conduct the overhaul once a year.
If there found remarkable Pump contamination or performance
deterioration due to the operation condition, you are recommended
to conduct the overhaul earlier than one year period.

@®You shall be in need of replacing such parts as listed on the “9.
Main Displacement parts” at minimum.
Do not forget to fill and submit the Contamination certificate

CAUTION

i> >
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5.5 Trouble shooting
Table. 6 Troubleshooting
Trouble Causes Processing Method Reference
Are all three phases of power supply
1 | Abnormal phase voltage. normal? 3.5
Check the power supply.
2 | Motor connection is wrong. Check the connection. 3.5
Safety circuit such as th? Make the Safety circuit conform to
3 | NFB and Electromagnetic e 3.5
the Motor specification.
breaker are not correctly set.
Are the no-fuse breaker and
electromagnetic switch Check the no-fuse breaker and
4 . . 3.5
normal? electromagnetic switch.
Failure of safety circuit.
Remove the cause by which the
gzaec:?fmn:-twﬁ?cbsr\;ﬁléﬁ rand safety circuit has tripped, and then
5 normal? 9 press the reset button. 3.5
Trio of éafet circuit Check whether or not the set value
P y ' of the safety circuit is appropriate.
6 The motor pulley and the' Check whether electricity is coming. 3.5
pump pulley are not rotating.
Run only by the Motor.
7 | Is the Rotation and/or current Check motor 3.5
Replace the Motor
value correct?
Lubricating oil is below the Chgck for oil flow into the rotor
The pump 8 | level line. casing. 36
does not S . — Replenish oil.
rotate il viscosity got higher. .
9 Lubricant oil discolored. Change oil. 3.6
10 | The belt is loosening. Re-tighten the belt. 3.8
Disassemble and repair the pump. 59
11 | Is the rotor rotating smoothly? | (Cleaning and clearance 5'4
adjustment) '
Foreign substance entered in | Conduct the overhaul (replacement 5.2
12 | the pump, and the surface of | of the Casing, Rotor, Cover and so 5'4
the rotor was scratched. on.) '
Reactive agent accumulated
inside the Pump while the Conduct the overhaul (cleaning
o 5.2
13 | Pump was stopped after inside the Pump, removal of
. . 54
having exhausted the reactive agent and so on.)
reactive gas.
14 | The pulley key is loosening. Correct the loosening. 2421
Is opera}mg pressure Check pressure on intake and
appropriate? . 2.2
15 . exhaust sides.
Pressure is above the . 24
. . Check the backing pump.
maximum pumping pressure.
Is the rotor rotation resisted? 52
16 | Rotors do not rotate by Overhaul 5' 4
inertia. '
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Trouble Causes Processing Method Reference
y There is a leak in the pipe Use a Leak detector or the like to 33
connecting with the Pump. find out the leak position and stop it. ’
Pressure measurement
2 : Measure correctly the pressure. -
method is wrong.
V . Use the Vacuum gauge that
acuum gauge is not
3 | appropriate matches the measurement pressure _
| range and correctly calibrated one
to measure the pressure.
4 | Leak valve is open Close the valve. 3.3
Motor rotation direction is Do the connection again to correct
5 . N 3.5
reverse. the rotation direction.
The application frequency of
6 the motor pulley does not Replace with a motor pulley of 051
accord with power supply appropriate frequency. o
frequency.
Metal mesh at the Suction Remove the pipe above the inlet
7 . . 5.2
inlet is clogged. and wash the mesh.
Pump exhaust capacity is
8 | smaller compared to the Select another Pump type. 2.2
Vacuum chamber capacity.
Pipe connected to the Suction C_onnect a pipe wider than inlet
The 9 | inletis thin or connection diameter and shorten the -
ressure : . connection distance between the
p distance is long. v hamb
does not - acuum chamber.
decline, and Casing inside _and_/or the .
the pumping | 10 Rotor surface is dirty / wet. Overhaul (Cleaning, clearance 54
speed is There are attached adjustment) '
Ip substances, or wet.
Slow. Mechanical seal .
11 . Replace the Mechanical seal. 54
Air leak
Is the ultimate pressure of
backing pump normal? : .
12 Pressure is above the Change the backing pump oil. 22
prescribed value.
13 | Coolant is not circulating. Confirm that coolant is flowing. 34
Oil is deteriorating, smearing. | Replace with new oil.
Overhaul (Inside cleaning)
a. Water system is being | a. Put the trap into the front stage
exhausted. of the pump.
b. Dust is being suctioned. b. Put filters/traps into the front
14 3.6
stage of the pump.
c. Solvent vapor is being | c. Putthe trap by use application
suctioned. into the front stage of the pump.
d. Foreign object enters in. d. Put filters into the front stage of
the pump.
New oil pump was just Perform no-load operation for a
15 . 3.6
entered. while.
. . Conduct the overhaul of the Pump
16 | Notusing the ULVAC genuine | 1 /1o ce the ol with the ULVAC 3.6

oil.

oil.
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Trouble Causes Processing Method Reference
y Motor rotation direction is Do the connection again to correct 35
reverse. the rotation direction. |
Cooling water does not flow. | Keep flowing the cooling water by
2 | (Specified volume is not the specified volume. 3.4
flowing.)
Oil is not filled. Overhaul
Oil is under the lower (Replacement of the pump part)
3 - . 3.6
limit of the Qil level
gauge.
4 | Belt cover bolts is loose. Tighten the bolts. gg
5 The anchor bolt is loosening. | Ensure that the pump be installed at 2.3
level as much as possible. 3.2
Unusual 6 | The belt is loosening. Re-tighten the belt. 3.8
sounds
make. 7 | The pulley is loosening. Re-tighten the pulley. —
Any sound (clattering)
synchronized with rotating Disassemble and repair the
8 . o 5.4
speed? pump.(Re-adjust timing.)
Clattering is heard.
Is rasping noise always Disassemble and repair the pump.
9 | heard? Replace bearing and gear 54
Roaring noise is heard. P 9 gear.
10 | Metal noise of high frequency Stop thg Pump, lubricate the 3.6.2
Mechanical seal.
Shortly after the startup, a These are temporary phenomena
. . . that stop after the pump warms up
11 | mechanical (rasping) noise . —
. . and reaches its steady state.
and vibration occur. o
So it is not a fault.
The continuous operating time from
y The pump continuously runs | the maximum inlet pressure to 29
at a high suction pressure. 400Pa should be within 20 minutes. '
The -
¢ ¢ Check the backing pump.
emperature Capacity of the backing pump | Replacement of the backing pump.
on the pump 2 is short 2.2
surface is — . . —
abnormally The oil is not supplied by the | Supply the oil by the specified
high specified volume. volume.
’ 3 | (Less oil volume would lower 3.6

the cooling effect of the
Pump.)
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Trouble Causes Processing Method Reference
Sucti is hot Install a cooling device such as the _
uction gas 1s hot. Gas cooler on the suction side.
The Oil is stained. Replace to new oil. 3.6
temperature Cooling water does not flow. | Keep flowing the cooling water by
on the pump (Specified volume is not the specified volume. 34
surface is flowing.)
abnormally Area around the Pump is I .
high. enclosed. Make the ventilation available. 23
Is rotor rotation resisted?
Rotors do not rotate by Overhaul. 54
inertia.
Deterioration of the O-ring of Overhaul. 54
the cover.
Oil inlet is loose. Tighten again the Oil inlet. —
Oil leaks to
the outside 0.3 ml/hr or more:
of the pump Replacement of mechanical seal
Oil leak from the Mechanical 37
seal. 0.3 ml/hr or less: '
There is no problem. Continue to
use.
Watgr leak Coolant joints and so on got Check and repair Joints and
outside the . 3.4
P loose, or not tighten. SO on.
ump.
The motor pulley and the Confirm whether electricity is 35
Rotation is pump pulley are not rotating. | coming. '
uneven, and Belt is loosening. Re-tighten the belt. 3.8
so it was
oing not to : . .
?otat?a The pulley key is loosening. Correct the loosening. -
gradually. o .
Oil is dirty. Replace to new oil. 3.6
Foreign substance entered .
. . . Overhaul, removal of foreign
inside the Pump impaired the s 54
The motor M . substance inside the Pump.
current value otor rotation.
. Isn't the use pressure is the Pressure confirmation for the inlet
is abnormal. . . . . 2.2
maximum inlet pressure or side and the exhaust side 24
more? Inspection for the backing pump '
Initially,
performance
was k?elng Foreign substance entered in | Conduct the overhaul (replacement
satisfied, but . 5.2
the pump, and the surface of | of the Casing, Rotor, Cover and so
the vacuum 5.4
d the rotor was scratched. on.)
egree
became
decreased.
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6. Removal / Transport

6.1 Operation Procedure

@®This pump cannot be used with harmful gas or combustible gas.
However, if it is accidentally used to exhaust harmful gas, the pump
body and, of course, the pump oil also become harmful. Take due
care.

@®Before removing the pump used to exhaust particular gas,

sufficiently replace it with nitrogen gas.
In addition, any persons other than qualified particular gas handlers
are not allowed to remove the pump.

@ Attach a label indicating the name of the gas in use to an easy to see
position on the pump.

@®You have a risk of giving damage to your back as the load larger than
safety standard shall be required to transfer the product.

PMB-040C:970kg (Without Motor)
PMB-060C:1100kg (Without Motor)

Be sure to use the loading machinery (such as mobile crane) to lift up
the Pump or load it on the pallet and fix it with Jack and run the Pallet
truck for its transfer.

@®Never try to enter beneath the Pump unit when lifted it up. Use the
accessory eyebolt to load/unload the unit.

@®Do not put the folk of the Fork lift or the like in the Pump bottom
(exhaust outlet) to lift it.

@®Note to purge the oil to transfer the pump. If forced to transfer
remaining the oil, be sure to keep the pump horizontal. Do not tilt the
pump 10 degree or more while you charge the oil. The oil might run
into the casing.

Stop the pump, and set the inside of the pump to the atmospheric pressure.

Shut the electricity supply and remove the cable connection.

Remove the Cooling water piping.

Discharge the lubrication oil from the cover of Gear side and the Pulley side.

Remove the Suction/exhaust piping and put Blind flanges to the Pump inlet and outlet to seal

them up.
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7. Disposal

Make sure to keep in compliance with the laws and regulations established by the local
governments to dispose the Vacuum pump. You should ask the dedicated disposal agency for the
disposal particularly if the Pump has exhausted any toxic gas.

Note that you are requested to bear the cost and charges relating to the disposal.

@®You should ask a special disposal agency for the disposal particularly if
the Pump has exhausted any toxic gas hazardous to the human body.
The Pump oil as well as the Pump unit gets hazardous.

@®Dispose of the vacuum pump oil in accordance with the "Precautions
for disposal” column in the chemical material safety data sheet.
For the chemical material safety data sheet, contact our sales

department for the latest version.

42



YK10-0015-DI-002-03

8. Warranty Clauses

This product was shipped after rigid company inspection. However, in case any failure occurs
under ULVAC'’s responsibility, such as defect in manufacturing and damage during transportation,
Buyer shall inform ULVAC, Inc. or the local ULVAC representatives. ULVAC will repair or
exchange it at free of charge.

8.1 Warrantable ltems

(1) MECHANICAL BOOSTER PUMP PMB-040C/060C

8.2 Duration of Guarantee

(1) Domestic business in Japan: one year after shipping date from ULVAC.

(2) Direct export transaction: one year after date of B/L

8.3 Warrantee Scope

(1) For domestic transaction:

Products damaged at the time of delivery due to transportation.
Products that do not satisfy the basic specifications even under normal conditions, such as the
operating temperature range and the power supply in use.

(2) Direct export transaction:

Products damaged at the time of delivery due to transportation
However, for direct export transactions, the warranty coverage of the trade terms and
conditions specified at the time of individual trades (such as the INCOTERMS) shall be
followed.

Products that do not satisfy the basic specifications even under normal conditions, such as the
operating temperature range and the power supply in use.

8.4 Response Procedure

(1) For domestic transaction:
We send you a substitute or repair the product you send back to us or the nearest ULVAC
TECHNO's office. If you need support on site, consult the nearest sales office or agency
separately.

(2) Direct export transaction:
We send you a substitute or repair the product you send back to us or the nearest service center.
The return shipping cost shall be borne by you.
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8.5 Disclaimer

Failure occurred after expiration of warranty period

Failure caused by force majeure, such as fire, storm and flood damage, earthquake, lightning
strike, war etc.

Failure occurred due to carelessness handling or faulty usage.
Products remodeled, disassembled or repaired without ULVAC’s acceptance

Failure occurred under abnormal environment, such as intense electromagnetic field, radiation,
high-temperature, high-humidity, flammable gases, corrosive gases, dust etc.

Any secondary loss due to trouble with the product.

Any secondary loss you suffer due to any complaint about violation of patents from a third party
to us.

The reason of the failure deemed below the specified usage condition by ULVAC technical
staff.

Consumable parts (refer to “9. Main Displacement Parts”)

8.6 Others

(4)

In case, special agreement or memorandum for specifications is made individually.

Buyer shall inform ULVAC when this product is exported out of Japan. In the meantime,
Buyer shall take necessary procedures according to Foreign Exchange and Foreign Trade
Law.

As for the question and consultation, Buyer shall check the model and serial number and ask
the local representative or ULVAC, Inc.
http://www.ulvac.co.jp/eng/support/index.html

The contents of this document is subject to change without notice in future.
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9. Main Displacement Parts

Table. 7 Main displacement parts list

Part name Location PMB-040C | PMB-060C Material
Bearing " Pulley side 2 2 SuUJ2
Bearing (" Gear side 2 2 SuUJ2
Spacer Bearing case 1set 1set SUS
Mechanical seal Mechanical seal 1 1 -
Lip seal Shaft 4 4 PTFE
Shaft sleeve Shaft 4 4 S45C
O-ring (2 G175 Bearing case 4 4 Fluor rubber
O-ring (2 G110 Mechanical seal 1 1 Fluor rubber
O-ring Gs465 Side cover 2 2 Fluor rubber
O-ring (2 G85 Shaft 8 8 Fluor rubber
O-ring (2 P22.4 Filler port, drain port 4 4 Fluor rubber
O-ring (2 G90 Oil level gauge 2 2 Fluor rubber
O-ring (2 V275 Inlet port 1 — Fluor rubber
O-ring (2 V325 Inlet port — 1 Fluor rubber
Oil level gauge (with gasket) Cover for pulley side 2 2 Glass

*1:The model depends on the production timing. Confirm the serial number (e.g. 1-40001/1-60001) and contact the

nearest sales office or agency.

*2:JIS standard
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APPENDIX 1 TECHNICAL NOTE

The following is a short note of the knowledge required in using a mechanical booster pump.

APPENDIX 1.1 Designing Pumping System

The mechanical booster pump cannot be started at the atmospheric pressure and must always be
used in combination with a backing pump (Dry pump/Qil rotary pump). Therefore, the vacuum
chamber and the piping must be rough-pumped by the methods shown in the below figure and the
mechanical booster pump must be started after the pressure has lowered to its operating range.
The rough-pumping methods include those shown by (1) and (2) in Fig.12.

The method (1) carries out rough-pumping through the mechanical booster pump. This method is
used when the vacuum chamber is small in size, that is, when a long time can be spent for
rough-pumping. Since the mechanical booster pump does not operate when rough-pumping is
under way, the gas to be exhausted is discharged through the clearances between the rotors in the
mechanical booster pump. This increases the pumping resistance (decreases conductance) and a
long rough-pumping time is required.

In the method (2), a rough-pumping path is provided in the mechanical booster pump. This
method is used when the vacuum chamber is large in size, that is, when it is desired to shorten the
rough-pumping time.

Rough-pumping is carried out with the main valve and the roughing valve opened and, when the
specified pressure is attained, the mechanical booster pump is actuated and the roughing valve is
closed for high vacuum pumping.

WACUUM
CHAMBER

WACULUM

CHAMBER WVACUUM SWITCH

_O

MARIN VALWE LEAK WALWVE

MECHANIC AL I: :
BOOSTER PUMP |

WVACUUM SWITCH

_O

MRIN VALWE

LEAK WVALVE

ROUGHING
VALVE

FORE PUMP FORE PUMP

O (ROTARY PUMP) O (ROTARY PUMP)

(1) (2)

Fig. 12 Evacuation by mechanical booster pump (example)
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APPENDIX 1.2 Automatic Operation

The mechanical booster pump PMB-040C, PMB-060C has a certain operating pressure range.
When starting it, therefore, it is necessary to monitor the vacuum gauge.

In automatic operation, it is necessary to install a vacuum switch for pressure detection. When the
pressure on the intake side becomes lower than the maximum intake pressure, the vacuum switch

is actuated to start the mechanical booster pump. In the method (2), it can be interlocked with the
vacuum switch by making the roughing valve a compressed air driven type.

The vacuum switch is available in two types: mechanical and electrical. It is installed on the
vacuum chamber or near the intake port of the mechanical booster pump.

@®When using the vacuum pump other than the standard backing
pump as the backing pump, since the maximum intake pressure
becomes different from the described value, be careful for it.

@®When the difference is not available in between the pressure in the
vacuum vessel and the pressure of inlet port of the mechanical
booster pump, it is okayed to mount the vacuum switch on the
vacuum vessel.

gl
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Form: A00315268-02-00
ULVAC Components / Certificate of Decontamination

This is a certificate of decontamination for repair and inspection request of ULVAC Components. All
material must be certified as decontaminated and this certificate must be submitted to your closest local
ULVAC service center or sales office prior to shipment.

Please consult with your closest local ULVAC service center or sales office if our components are used

with toxic gases or contaminated with reactive products or substances produced by reaction.

Product model:
Model:

Serial No.:
Application:
Remarks:

Contaminant (Check an applicable box.)
1 guarantee that above returned item(s) is not contaminated with harmful substances.

Above returned item(s) is contaminated with the following harmful substances.

Name of contaminant .-
Characteristics

(molecular formula)

QU x| WD —

To: ULVAC
Attn:

Date: / / (YYYY/MM/DD)

Your company

Division

Contact

Phone

Fax

E-mail

Please pack returned item(s) carefully before shipment. Any accident occurred during transportation to
us and during disassembly caused by contaminant is under your responsibility. It is also to be
understood that ULVAC may decline to repair returned item(s) depending on the type of contaminant

and degree of contamination, and return it to you.

To be filled in by ULVAC

Received by
Request for SDS: Yes/No

ULVAC job No.
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