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OSAKA VACUUM, LTD,

INSTRUCTION MANUAL
FOR
TURBO-MOLECULAR PUMPS,
MODELS: TH300-&. TH520

General

Standard structure of Turbo-molecular pump and its basic

principle of evacuation

As regards the standard structure of the turbo-molecular pump
{hereinafter abbreviated as 'TMP') and its basic principle of
evacuation, please refer to the 'Technical Infermation Bulletin
HTO0Ll for Turbo-molecular Pump' herewith accompanied.

General features of TMP

Some of the important advantages of the TMP are as set forth

below:

1) While a THMP is in operation, there will be cccurred no
hydrocarbon backstreaming, which frees the pump inlet from
the danger of contamination by oil vapor.

2) Rare gases can be punped out as easily as other common
gases can be.

3) As is not a gas entrapment pump, the TMP is never subject
to the influence of previously pumped gases.

43 With sudden atmospheric inrush, working pressure may be
temporarily increased and rotational speed may fall, but
so far as intruded gas is small in quantity, both will
soon recover Lo normal. '

Incidentally, in order to protect the rapidly rotating
blades against being damaged by broken fragments of gauge
probes or unfastened bolts, nuts or washers, etc., a
protection screen is equipped at the pump inlecr.

This danger, however, can be averted by not installiung a

TMP right beneath the opening of the chamber to be evacuated.

5) The TMP can be started-up from atmospheric pressure.

6) Intaken gas will not be ionized.

7) Bypass for roughing is usually unnecessary.

Note: During normal operation, back pressure must be 15 Pa or

less.
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Warranty
Osaka Vacuum warrants the quallty of the TMP and its

accessories in accordance wxch the conditions of warranty
stated in the 'General Terms of Warranty herein attached.
This warranty, however, 13 not applicable to any handling
of the TMP deviated from the operation and maintenance
procedure stated in this manual as proper.

Furcher, this warranty is never given to any cases where
the pump is used under special conditions without the
approval of the company.

Congtructidn - Specificatiou of TMP

Construction of TMP

The TMP, as is shown in Fig.l, incq;porates an induction
motor on its forevacuum side.

The motor requires a power supply unit for its high-speed
rotation at the frequency higher than that of commercial
power source.

The TMP also needs a forepump for its operation.

Naming code of TMP -

TH[

1

indicates 'Pumplng Speed' ( /s )

1ndlcates ‘Vertlcal pump, superior in
its compression ratio for HZ

denotes the Turbo-molecular Pump

Specifications of TMP

For the specifications of the TMP, 'see the attached table L.

Osaka Vacuum stands ready to help the user of the TMP select
its correct model and necessary component parts or modifica-
tions to match his most exacting requirements. The engineers
of the company will recommend the proper equipment to meet
his tailored needs. '

Selection of Forepump

For selecting a suitable forepump, see the 'Technical Informa-
tion Bulletin HTOOL for Turbo-molecular Pump' herewith accom-

panied.
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Preparatory Arrangement

Transfer_of TMP

Note that while a TMP charged with lubricating oil is being
transferred, its maximum allowable inclination is 20° from
vertical. |

Even when a T™MP is to be stored with the oil in the sump
being emptied, it must not be tilted at more than 45° from
vertical. |

¢

Installiation of TMP

For installing a TMP, select a strong foundation horizontal
with its inclination angle of less than 10° fromvertical.

It is necessary to have some_spaée for electric wiring and
for piping installation for cooling watér.

For a TMP which is integrated with an operation panel, there
should be enough room for panel operation.

Vacuum piping

Inlet side piping

The pipeline to be connected with the-chamber to be evacuated

shall be made of stainless éteel‘pipe or alluminum alloy.

a. Inlet side piping shall be designed under full contemp-
lation on pipe conductaﬁce. ‘

b. Total leakage at the inlet side piping and the chamber
shall be minimized to the utmost limit. Oily surface
inside the pipeline musi be thord@ghly cleaned to decrease
cutgassing rate

¢. Though TMP vibration is very slight, insert a stainless
steel bellows coupling between the pump and the chamber
in the case where vibration is abéolutely impermissible
to the chamber. I1f the éhémbep itself cause resonance
with pumping vibration, remove the TMP-installed frame
from the chamber using a_bellows goqpling, or take some
measure to change the SPecific vibration of the chamber
itself, \

d. It is recommendable to provide the pipeline ©r the chamber
with a high-vacuum leak valve with the leakage rate of

_t10 )
10 Pam3/s when it closes.
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Forevacuum Piping

For forevacuum piping, use Sﬁch gipe as of NB25 -~ 50mm, made
of stainless steel pipe, ﬁacuum;resisting rubber hose,flexible
tube, or vacuum-resisting vinyl hose.

a, Unnecessary longer piping must be avoided.

Gasket material must be synthetic rubber.

c. Devices to be installed at the forevacuum piping are a
NBZ5 ~ 50 mm manually- or”automaticallyuoperated vacuum
valve and a gauge adaﬁﬁor which will be serviceable for
testing.’ The valve is unnecessary when an oil rotary
vacuum pump with a valve incorporated is employed as
forepump. ‘

Relationship of TMP to Forepump

Install a forepump independently or by using a rubber mount
to arrest vibration so as not to be transmitted to the TMP.

Connecticon of TMP to Power Sﬁpply Unit

Counect the THMP to its applicable power supply unit using a
vinyl-insulated-vinyl-sheathed motor cable provided.

For the air-cooled type TMP, connect its fan to the power
supply unit using a fan cable, while for the water-cooled
type, the fan-cable connectorfbf the power supply must be
covered with a blind plug.

If U, V and W phases are indistinguishable after the motor
cable being modified by the user, check the TMP's rotatiomnal
direction. Start-up the TMP at atmospheric pressure for
several seconds, and confirm that the pump rotation is clock-
wise when viewed at from above. .

If not, interchange any two leads within the motor cable be-
tween the power supply unit and the TMP from among red, white
and black. leads. o '

The green and yellow leads are for the thermal protacter in-
corporated in the TMP, When the internal temperature of the
TMP increases, the thermal protector will open to turn the

power supply off.
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Protective circuits

In order to keep this high-speed rotating machine for oil~

free evacuation in good operating condition, it is necessary

to provide the pump with such:protective circuits as below:

1 For the water-cooled type TMP, the protective circuit to
automatically shut down the pump when circulating water
becomes smaller in amount than specified or when its
supply is suspended. :

2) For both air-cooled and water~-cocled type TMP's, in the
case of failure of electric supply, the protective circuit
not to allow the pump to automatically resume its operation
after the power is restored.

Cooling water .piping for water-cooled type TMP

Install cooling water piping Lo the cooling water inlet and

outlet of the TMP. No distinction need be made between inlet
and outlet. For the piping, note the following points.
1) ¢8 0.D. nipples are provided at the cooling water connection

of a TMP. When these nipples are removed, the aperture
sockets van accept PF L1/4' male screws.

2) Interpose a flowswitch in the midway ¢f cooling water outlet
pipeline to let the puwmp shut down its operation in case of
insufficient [lux or suspension of supply of cooling water.
Never use a pressure switch in place of a flowswitch.
Flowswitches are easily procurable on the market. The
leading suppliers in‘Japan, for your information, are Wihon
Seiki, Ltd. (Model BNB6E) and Yamatake Honeyweil Co.(FSI-F).

3 Water pressure shall be less than 5 kg /enG. Use cooling
water as clean as possible go that incrustation generated
inside the water pipeline may not narrow its flowing passage,
though the design affords plenty of area to it. If any
foreign matter block that passage, switch the inlet to outlet,
and the passage may be restored to the former state.

The maximum pressure loss within the TMP is 0.1 kg/csz.

4) Use cooling water of: its outlet  temperature of 35°C or lower.
The water difference between inlet and outlet, though it
depends on its flowrate, Will be 57C eor lower.

Take pertinent anti-freezing measures when required.
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Room temperature, ventilation, etc. {(for air-cooled Lype)

Heat will be released by the fins and fin provaded at the

lower part of the oil sump.

Note the following points while the pump is operating:

1)  Ambient temperature duriné:ope%acion shall not exceed
iz2°c. _

2} Ventilation around the fins and fan shall not be impeded,

Operation. of THP o |

Lubricating 0il

Pleasy refer-to Fig.2 for the TMP o0il circulation mechanism.

The mechanism is of simplé construction without any special

0il pumps. ~ However, oil level, since its control is necessary

for oil circulation, shall be:péiiodically checked,

The follcwing points shall be noted in changing lubricating oil:

1 Use lubricating oil specified by the company. If any other
0oil is used, the company's warranty will be invalid.

Note: 0il is specified%to:each model of the TMP's.

23 Inclusion of such foreign mattér'as dust and mettalic powder,
etc. in the lubricating oil will shorten service life of
bearings. Special attention shall be given to prevent such
inclusion.

3)  See table #3 for amount'of oil required,

Cooling water for the water-cecoled type TMP

Never fail to dirculate cooling water.

Roughing and start-up of TME

The TMP with no valve at its inlet

a. The TMP can be started-up simultaneously with the backing
pump (= forepump) when the pressure in the chamber to be
evacuated can be pumped down to about 20Pa within 10 minutes.

b. When the chamber is larger, start-up the backing pump first,
and after the chamber pressure reduces to 100Pa or less, start-—
up the TMP. A vacuum gadgefshall be installed on the TMP
forevacuum line.

For the TMP provided with a valve at its inlet and having another

roughing pump separately,

it can be started-up simultaneously with the backing pump.
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Roughing and start-up of TMP - Continwad

The TMP having an inlet valve but ne another roughing pump

a. When the pressure in the chamber to be evacuated can be
reduced down to about 20 Pa within 10 minutes, start up
the backing pump first and then open the inlet valve and
start up the TMP.

b. When the chamber is larger, start up the backing pump first,
and then open the inlet valve, and after the chamber is
pumped down to 100 Pa or less, start up the TMP.

Oa this occasion, a vacuum gauge must be furnished on the
_forevacuum line of the TMP.

Start-up of TMP

Start up the TMP in the following sequence:

1) A TMP can be started up and shut down by turning ON and OFF
the switch furnished in the power supply unit.

2} Rotating speed will then increase, and when a few thousand
r.p.m. is attained, lubricating oil will start circulating.
See the attached table #3 for oil level variation.

3) 95%Z of the specified rotating speed or more will be reached
in 10 to 15 minutes.

Degassing

The TMP should be degassed together with the chamber to be eva-

cuated when working pressure is 1075 Pa or less.

In degassing the TMP, only its inlet flange shall be heated, aund

the temperature there shall be maintained below 120°C.

The heater for degassing the inlet flange is available on request

as an optional.

Shut-down of TMP

The TMP shall be shut down in:the following manner:

1) Stop supplying electric power to:the TMP

Z) Close the forevacuum valve.

3) Shut dowa the backing pump. @

43 For the water-cooled type TMP, stop circulating cooling
water.

For the shut-down time, see the table #1.
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Shut-down of THMP - Continued

The above-mentioned procedure is for maintaining the vacuum
ingide the TMP. When venting the TMP, introduce gas by
degrees and maintain the pressure at 100Paz . 1000Pa.

Note: Cleanness of vacuum varies at the time of reoperation,

depending on how a TMP is shut-down. The following step
of procedure should be taken fqr“the respective operational
pressure. l  . o
107%. 10 °Pa: Do not ingroduce Qr:gradually introduce
gas from phé forevacuum side.
107 6. ;0_7Pa: 1ntroéuce gés by degrees from the high-
vacuun side. o
Gas to be introduce&: Dry;air;.ﬁz, or Ar, etc.

Emergency Measures

Pertinent measures shall be taken against unexpected occurrences.

Suspension of electric service

1) Immediately close the valve on the forevacuum line.
2) Take a proper step so as the TMP not to automatically
reoperate after the power is restored.

Rapid pressure increase or inclusion of foreign matter

1) With rapid increase of pressure the TMP will be over-loaded
to shut-down. Before recpefarioﬁ; turn off the switch of the
power supply unit to trace its origin. See the attached
the "Operation Manual for.Power Supﬁly'.

2) Inclusion of such foreigﬁ matrer és broken fragments of
glass, bolts, nuts or otheré froﬁ the irlet, is liable to
damage the rotating blades of the TMP.

For Osaka Vacuum TMP, an inlét protection screen is equipped
at its pump inlet, and expec{ed deérease in pumping speed by
the screen will be 10 ~ 1.7%. |

3) For the water-cooled type TMP, when cooling water supply is

suspended, promptly stop operating the power supply unit.
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Maintenance

Abnormality in inlet pressure

The TMP pumping mechanism is very simple, and if the forevacuum
pressure is 5Pa or less and the rotor is ouly rotating at its
specified rpm, its evacuation effipiency will be stable.
Nevertheless, when any abnofmal inlet pressure is detected,

check the following peoints: »

13 Check for any leakage in the chamber to be evacuated and
the piping on the intake s;de,u51ng a helium leak detector.
When an ionization vacuum géuge.is equipped on the inlet side,
blow either suitable gas Ofipfcpane or helium(with its sensi-
tivity coefficient being much_dissimi;ar to air) te the chamber
and the piping. Abrupt chénges in pressure, if happened,
indicate the presence of leakage.

23 Check if the internal surface on the inlet side is contami-
nated. ‘ _ _ .

3) Blank the TMP dinlet with a stainless steel flange to measure
ultimate pressure. If the TMP is‘normal, the pressure will be
107%. 10 °Pa in 1 ~ 2 hours éfter the pump is started-up and if
its flange is heated to deéas:a; 120°C for about 8 hours, the
pressure will be 1075. 1077 pa.

With due regard to the above-mentioned, if the TMP is still
counsidered abnormal, contact the company without delay.

Pump o0il problem

1) Periodically check duriﬁg‘TNP operation that oil is filled
up to thé specified level on the oil level gauge. See table #3.

2) Exchange oil if any organic solvent or others mix in the
lubricating oil. | |

Vibration

When excessive vibration is observed durlng operation at the

specified rotation speed (e. g horlzontal half amplitude (—-P -P )

at center of the TMP is approx. 0.4y, when the TMP is operated

alone), please report to the company, Prolonged operation under

such conditions will shorten ée:fiée iife of its bzarings.

Atmospheric inrush

In most cases, even when air is admitted by miscperation during
TMP operation, re-starting can be made. If ‘not, contact with the

compary.




Table 1

SPECIFICATION MODEL

Pumping speed at 20°C: N4y
H,
Ultimate pressure backed by
Z-stage oil rotary pump
. 2-stage oil rotary pump + a Roots pump

Permissible back pressure during continuous
operation

Maximum compression ratio: Hop
He
Na

Start-up time required when outlet pressure
being 5 Pa or less

Shut~down time required using electric
brake by power supply unit

Rotational speed

Motor output

Lubricating oil required

Cooling water required

Standard capacity of backing pump

Net weight - Pump only

- 10 -

OSAKA VACUUM, LTD.

Design Specifications of Turbo-molecular Pump

THR300 THS520

3104/s 5202/s

320 " 490
< 1x 1077 Pa

< 5% 1078 pa

5 Pa
7.8 x 103
1.0 x 10°
> 1 x 108

10 -~ 15 min

10 ~ 15 min
30000 rpm 24000 rpm
200W
250 ml 230 mk

> 1.5 2/min
150 2/min 250 &/min
26 kg 38 kg
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Table 2 List of Accessories of Turbo-molecular pumps

[ Standard Accessories | _No. req’d
Power supply unit 1 unit
Motor cable, Jm loug ; 7 1 pce.
Fan cable, 3m long for Air-cooled type TMP only i "
Inlet gasket VG: Viton O-ring 1 pce

CF; Provisional O-ring "
Inlet protection screen ' 1"
Provisional inlet flange "
Bolts & eyebolté for provisional flange 1l set
O-ring seat with O-ring for outlet 1 pce
Blind flange for outlet 1
Clamp for outlet 1
Transportation leg 1 set

[ Optional Accessories ]
Spare parts
Degassing heater
Input cable
Flowswitch

Others

~ 11 -
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Table 3 Level Control of Lubricating 0il

_TH300 TH520 -
0il amount req'd during operation 250 m& 230 ml
0il amount to be replenished after :
TMP's shut-down for many hours “230 m2 210 m&

0il level just after shut-down

w3 mm
e

0il level after long shut-down

-

0il level during operation

4 g
H -

4

'1_

0il replenishment: Detach oil sump in the way illustrated below; and
replenish oil as required.

dq Dottom rlate

KJ o - 4 pcs.~ M6 Hexagon

0il sump .
E—— socket head cav screws

A
SRR

I ]

Ny
€3>

Hexagonal wrench

. i
Water-cooling unit ///ér4_~_____ l T ﬁ////

O ) Air-cooling unit

0il temperature: Approx. 30°C to 40°C, though depending on cooling water
temperature for water—cooled type TMP, and on anbient
temperature for air-cooled type.

Color phase of oil: 0il being fresh is colorless, but it will change to
be light brown .in about 100 hour operation.

Precaution: As o0il is circulating during operation, oil level lowers,
but as far as its deviation from the standard is + 3mm or
so, there will be no trouble to be caused.
During shut-down for many hours, the level rises by degrees.
This is because o0il incrusted on the upper horizental surface
flows downward. Therefore, it is not an abaormal condition.
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DARAMYUEM

GENERAL TERMS OF WARRANTY

Osaka Vacuum, Ltd. hereby guarantees that all product (s)
delivered hereunder are in accordance with the specifi-
cations, terms and conditions of the contract and are

free from all defects in design, materials, and workmans.
ship. The period of warranty is one (1) year from the
date of delivery. Should any part or parts of said
prodict{s) prove defective during this period, we agree

to repair or replace at our option such defective part(s)
as we deem necessiary to reduce losses to a minimum.

The warranty stated above is, however, applicable only if

the product is préperly used, in accordance with the in-
struction manual or other instructions furnished by us,

and is not applicable to any problems,

1) Resulting from misuse, improper operation or negligence

in maintenance; o l '
2y In products rvepaired or modified by unauthorized persons;
3) Due to fire, flood, earthquake, Lightning and/or other
natural forces beyond the control.

Qur liability shall be limited to alterations, repairs and/or
replacement of defective part(s) and shall not include any
damage or loss resulting from said defects. Our indeénity,
whether based on warranty or otherwise, shall in no case
exceed the price of the contracted product(s). Minor devia-
tious from specifications, which do not affect performance of
the product(s) covered hereby; shall not be deemed to consti-
tute defects of materials, wofkmanship and/or failure to comply
with the specifications referred to herein.

The foregoing warranty does ndt‘apply to rubber goods, bulbs
and/or ather consumable items. This warraaty applies only to
products stipulated in the specifications, terms and items of
the contract. Nothing herein containred shall extend or be

construed to extend the original warranty period of one year.

TOKYO OFFIGE 1 Ginzo Showa-dori 8lidg., 8-14.14, Ginre, Chuo-ky, Tohya 1 G4, Jopan 1X03.5463731 FAX 03.5441 560

CSAKAI FACTORY BATIES T.rhoo Ohtori-Hivashi-macihys Sakar 593 lapary ™ O722-.711881
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