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INTRODUCTION ----
This manual provides the operating instructions of the helical grooved vacuum pumps TS
sexics{hereinafier called the HGP).

Read through the manual and understand the functions and the correct operating procedure before use.
After reading, keep this manual to consull # in case the operator meets with a dubious point or a
trouble,

We also recommend that you should read the instruction manual for the power supply.

- WARRANTY
Our company warrants the quality of powet supply in accordance with the conditions of warranty
prescribed in P18 “General torm of warranty™.

The warranty, however. is not applicable if the operation and maintenance of the HGP deviate form
the mstruction given in this manual. The warranty is also not applicable if the HGP is operated under
a special condjtion without our consent.

--- PRECAUTIONS -
Plcase read carefully the precautionary instruction on the operation and installation given on P5 10 P7
“Notes for operation™ and “Notcs for installation™.

Special care should be taken for the parts with the following heading,

A CAUTIONERYMT. important desctiption for safe operation of the HGP.
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1. Prior to operation

r
H
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V SMLRIOlY  Unpack the package of the HGP in a place where the HGP is
installed to a system.

Check and be sure at first that the following standard accessories are received. Check also for damage
by transportation . If damage is detected. inform us and carrier of it without delay.

Siandard accessorics

1.Lubricaing nil isupply
2.Inlet flange gaskey(O-ring or centering ring) Tpc
3.1nter protective net Ipc

4. Temporary inlet blank flange with bolts & nuts 1zt
5.0utlet port blank lange with clamp and centering ring 1set
6.Temporary lcg 1set

The parts(2-6) are necessary for iransportation or storing the pump. Stow them with care not 1o lose.

Remove the temporary inlet blank flange and the outlet blank flange just prior to installation of the
HGP 10 the system.
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1)Do not confuse the combination of the HGP and the power supply. Correct combination of the HGP
and the power supply are as follows.

HGP modet Power supply model

TS5440/443/444series TC440/TC440-C or TC4435

2)Fix not only the inlet flange but alzo the pump bottom to install the HGP.

3)Fill the oil sutnp with oil before starting the HGP,
Check the oil level every 2 to 3 weeks, If the oit level is Iow or oil is contaminated black. fill or
change oil .Otherwise the pump may break down.

as
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4) Make sure that the ambicnt tempexature is 1o specification and cool the HGP when the HGP is
operated. Ensure thal the cooling water temperature and quality are to specification.

3) Install the HGP upright. Do not instail upside down. Be sure that the HGP is not slant exceeding
10° from the vertical line when opcrating.

6)Dao not slant the HGP exceeding 40°  when carrying it

Xfcf [T
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T)When evacuate dust or highly active gas(e.g. H,, O, H,0, Cl,, Freon, silane) , feed gas from the

outside through the purge gas injet port attached on the HGP and purge to protect the driving
mechanism,

8)Detail of caution labeis and their location.

/A\Qilis Filed Up e i

WEIGHT
approx.60kg (130 Ib) [
Priar te operacioe. make surp that
the modpl of the PIVER SUFPLY is i,
TCH0 or TCHO-L or TCHIS e T
e | ]
| 1 ==
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2. Preparation

a. Do not slant the HGP exceeding 40°  when carrying it.
b. Protect the HGP from impacts.

¢. Use the iting bolts and hoist when carrying and removing equipment for service adjustment or
replacement.(Weight 60 kg)

e T T N A L B e D 10 e e et 8 O Y B o o i e e B

Instail the HGP in no time alier removing the temporary inlet blank flange and outlet blank fange.

a. Installation position: Upright(permissible inclination:10° from vertical line)

b. Fasten the HGP 10 a support which is secured to the floor by using tapped holes in the bottom plate,
The size of 1apped holes is as follows

T5440/443/444
12-M10

A CAUTIONEE R forget to do this since a force to turn the entire HGP

generates by contact of the rotor and stator if an accident
should occur; e.g. metal pieces or rods may intrude into the

HGP during operation through the protective net of inlet port.
Isolate the vibration of the forc-pump from the HGP.

Conncel frame/Mody of pump to protective carth/ground.

¢. Space around the HGP
Provide a space around the HGP so that the level of oil in the oil sump can be check any 1ime and the ojl
sump can be easily removed and installed,
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.2:3:.Connection to the powersepply . !
(Refer to the mstruction manual of the power supply)
Conncct the HGP to the power supply with the motor cable supplied with the power supply.

T e e e e e e Tl D e e e = e o ol 8 o e 6
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Cool the HGP without [ail.

a. Connect cooling water pipes to the cooling water inlet and outlct ports(PT 3/8 fcmale sérew),
The inlet port and the outlet port are not definitely decided.

b. Install a flow switch to the water outict pipe. and the pump is tarned off if cooling water is
interrupted. Connect the comtact(normally closed) of the flow switch (o the protection terminal of
the contzol connector of the power supply.

Refer 1o the instruction manual of the power supply.

¢. Make sure that conling water supply pressure is 0.6M Pa(Skgl/iem?® G) or less. Use as clean water
as practicable

d. Comrol cooling water temperature so that the outlet temperature shall not exceed 35°C.
Detcrmine the inlet tempetature and the flow rate of cooling water assuming that a quantity of
heat transferred from the HGP to cooling water is B00Kcal/h.

¢. Exercise care so that cooling water does not freeze in winter.
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2-5-1. nlet side piping
3. The piping to be joined with the vacuum system to be evaciated shall be made of stainless steel

or alumirum alloy.

b. The pipeline shall be designed under fuil conlemplation on pipe conductance.

<. Total leak rate ai the inlet side pipeline and the vacuum system shall be minimized to the utmost
limit. The internal sutface of the pipeline must be thoroughly degreased so as to reduce out
gassing rate,

2-5-2. Fore-vacuum piping

a. As piping matcrials, use stainicss steel pipe, or flexible metallic tube, etc.

b. The gasket 1o be employed shall be of synthetic rubber.

e e e S kM ke T e e e e e e 1 e e 5 e
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The HGP is shipped withow filling the oil sump at the bottom of the HGP with lubricating oil.
Remove the oil sump and fill supplied oil sump. The filling procedure is outline in SECTION4-
1(p.14)

Oil require{mi)
T5440/443/444
260

Make sure that oil is filled in the 0il sump up 10 the uppermost red line before operation. The bearing
may be damaged if the HGP is operated though the oil level is low or there is no oil in the oil sump.

.........................................................................................................................

T e ke

Feed the purge gas o the HGP if there is a fear of evacvating in reactive gas or dust. Connect the pipe
by referring to the diagram,

10
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N, pas is generally vsed for purge.

Set a flow rate (0 20SCCM.

PF 14 wrew |

A propir Ouring umed in 35 W1516 PL

The parts illustrated below are extra options.

Purge gas throttle valve
Purge gas connection nipple '

PF ¥ M 12 screw 2
SETE H&
Connect to gas purge port i i
it Swagelok firting . Ebjtom nid
P <>
/ ( g5 | \%4 swagelok mbe
Mitrile nubber O-ring 14 swapclok rube

The details is outlined in gas purging manual.

----.----a.._._-_---_-....-.-.-.-._._-a___.___._._.-._._-_.-._______._.___...._,...-.__-___.___._._._._._._......._. _______________

Not only the system but also the HGP should be degassed if vacuum pressure of 10-°Pa or less is
normally required. To degass the HGP. heat only the top end flange of the HGP pump body at 120°C

or less A heater (exira option) for degassing inlet flange of the HGP is available from our company.

11

11
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3. Pumping system and
Operating procedure

-.n.-_._.--—-—-—--..-----A--------------—-—--Jn-m---—-—-—-—-—-—-—-.-. o o iy

-..;._---.---..------.-.-.-._._._._._._._._._...a-4_._._._._._.___.,,...._._.__._._-_._.___.__—,-.---..-._.._ .......................

a. A forc-pump and the HGP may be staried up at the same time.

However, if the chamber is very large and a time to evacuate the chambor only by the fore-pump 1o
800P4 exceeds 10min. the fore-pump should be staried up first; after the internal pressure reaches
500Pa:stant up the HGP.

b. Feed the purge gas (o the HGP when operated in a pumping system evacuating reactive gas or dust
When tuming off the HGP. continue purge till release of vacuumn 10 atmospheric pressure so that
preventing reactive gas or dust from entering the motor, bearings. etc. in the housing,

¢. Cool the HGP when operating.

d. A limit of pressurizing the inside of the HGP is 0.17M Pa.

12
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: 3-2.0peating procedure(Example)

pa— Y bk bk e R R BT R R e e e ] e ’

a. Starg
[ LV close ]
[(RPON]
Vacuum Chamber
[(FV open]
Lk valm(l vy
i |
Ns
PorgevavePV) o 0.5kgftcal G
N 2 g [ MV open |
zn.swknm 2SCCM -
HGF
Formwal ve(EV) HGP ON
" Power
1 Supply

o Rotery puinp(RP)

K Fore valves may be omitted if rotary pump with a check
valve is used.

% Leak valve may be installed between fore valve and the HGP.

b. —Slag.
i LV close |
I RP(HW'
— Vacuom Chamber
Leak vatve(LV)
IHGPONl
waf— Power
N2 =—4x] Supply |-
05kghiewl G 208CCM
HGP
s
O Rotary pomp(RF}

Stop
HGP OFF

%
o
=

1l
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4. Maintenance
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A rough guide of intervals between replacement of lubricating oil is 10,000 operation hours.

a. Check the type of oil given on the name plate of the oit sump. The lubricating of HGP is “NTL-F.
To fill, replenish. or exchange, use ofl of 4 container marked "NTL-Fxxx™. xxx™ of NTL-Fxxx is a
wvolume of spare o1l in ml.

Do not use other lubricating oil, or the bearings may

be damaged.
b. Three red lines ave marked on the side wall of the oil sump.

Top red line: Oil filling level |

Middle red linc: Lower limit leve) at standing —_—
Bottom line: Lower limit at operating J

Fill oil 1o the oil filling level if the level of oil lowers exceeding the given lowest

level at standing and operating cach,

¢ The color of rormal oil is transparent(may turn white slightly when the HGP is turncd off).
Exchange oil without delay if oil is comtaminated black.
d. Oil filling or exchange

Remove four M4 socket head boits from the bottom of the HGP 10 remove the oil sump. Fill or
exchange oil.

VIO Do not stant the HGP exceeding 40° when removing

and installing the oil sump.

14
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LERVIDRAGON e :
i vibration at the rated speed increases abnormally ( peak amplitude: abowt 1 g2~ half amplitude),
inform us because the HGP is presumably faulty.

A TR Y 1 R L D e e 0 P e e e e e

If the inlet pressure gives abnormal value. check the following.

I) Check for any leakage cxisting in the system and piping on the inlet side with a helium leak
detector.
When an ionization vacuum gauge is provided on the inlake side, blow gas {e.g. hclium ) 1 the
vacuurs chamber and piping. Any abrupt change in pressurc. if happens. indicates presence of
leakage.

2) Check if any internal surfaces of intake side system are polluted with oils. te.

3} Scal the HGP's inlet with a stainlcss siee] Dange and measure ultimate pressure attained therein, If
the HGP is pormal in its operation, the pressure will be 10-*~10 Pa.

With due regacd 10 the above-mentioned. if the HGP should be still judged 10 be abnormal, inform us.

Tl B B m T AN i i e A A e B e e e g
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Even if sysiem is operated wrongly and the pressure saddenly rise (o the avomspheric pressure, the
HGP may be started again. If an abonormality is detected, inform us.

T I R e e b R e R o A e e

] ~3.Replacement of bearings i

o R 8 o b e e o o e e e e Il e 1 0k ] e e = e B e e e

Typical service life of the bearings is 30,000 opcration hours.

The bearings necd 1o be replaced according (o operation hours indicated on the power supply. Inform
us advance.

15
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When the HGP is returned 10 us for inspection or tepair, state on the HGP and the invoice that toxic
substance is not in the HGP, or attach a sheet of paper stating the types of gas pumped in (including

gas pumped in the past).

To store the pump, cover the inlet and outlet port with blank flanges and hold the pump upright,
Enclose the HGP and the power supply when the HGP is being stored in a damp or dusty place.

H the pump is done away, please discard it into industry waste,

5. Emergency measures

Prompily close 1he valve jocated in the fore-vacuum line. Take a proper step so that the HGP may not
automatically re-stant after power {ailure is relcased,

T e N e 8 o o T LB e e B 2 S R e e e A e e e e 4

:3-2.Rapid pressure rise or intrusion of foreign substance | j
When the pressure is rapidly increased, the HGP will be overloaded and stops opcrating. Make sure of
the causc, and put the re-start-up in practice.

Intrusion of such forcign substance as broken fragment of bolts, glass probes or others through iniet
port is liable 10 damage the rotor of the HGP, The HGP is equipped with a protective net at its inlet
port. Some of minute fragments of foreign substance possibly passed through the meshes of the
protective net accumulate on the bottom plate of the HGP. Such accumulation, if in great quantily,
will incur the danger of impairing the housing,

In order to prevent possible accidents caused by such intrusion of forcign substance, it is necessary to
disasscmbic the HGP 1o cicar therein.

Further. it is possible to protect the imerior of the housing by gas purging.

16
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6. Standard specifications
TS5440/443/444 series
Volume flow rate (1/s) N, 440
H, 320
Maximum compression ratio{measurcd) » N, 2x10°
H, 1%10°

Ultimate Pressure Backed with two-stage 5x10%
(Afier haking) Pa Oil-sealed rotary pump
Maximum backing pressure (Pz) 2x10°

Rolor speed 5''(rpm) 330(19800)
Start-up time in vacuum min 10
Shut-down timc it vacuum min 30
Oil amount il 260
Permissible baking temperature at inlet °C 120
Installation position Permisible inclination:) 0" max fcom vertical
Frequency ol oil replacement @ Every10000h
Bearing lifc ® 30000

Weijght (withou pawer supply) kg 50
Cooling Water-cooling
Ambicnt tempcrature for guaranteeing °C 1023
ullimate pressure

Permissible ambient temperature i ¥ 10~-40
Permissible cooling water termperaturs C 10~35
Waict rempeniturs for pusranteciug bitimate pressiite °®* 39 max,
Amount of cooling water requirced l/min 1.5
Permissible pressure for cooling 600max.
water system kPa

E ‘:00'"!8 waler quality Tap wates or chiller cirenkating water

Noise level dB <30 dB

1) Maximum measyred value

2).3) Subject 1o change depending on type of gas intaken,

17

*Gas purging function provided as standard
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STANDARD WARRANTY CONDITIONS

OSAKA VACUDUM, LTD.
Article 1 Warranty

In delivery of the product indicated in the Delivery Specifications and/or the Inst-
ruction Wanmual ( “Product™ ), we warrant that the Product is designed and manufactured
In accordance with our regulation, standard or rule etc. with respect to design, pur-
chase, manufacture and quality control under 1S02001 Standard or 509002 Standard as
well as rhe specifications in the sales contract, and that there 1s no defect in desi-
gn.materiais or manufacture of the Product.

Artjicle 2 Indemnification

In relation to the Product, in case any defect in design, materials or manufacture
ohviously attributable to us is found within the warranty period, onc year fram the
dellvery date of the Product (unless otherwise stipulated in written documents) |
and a not ice of such defect is inmediately given to us, we will, at our electlon
correct, repair or replace such defective part, or replace the whole Product without
charge. The replacement is avallable only for standard Products. and oo replacement.
may be allgwed for any Custom-made Product.

Article 3 Exception

The warranty and relevant indemnification shail be applied only when the Product is
properly installed or fixed, handled, used, stored and appropriately maintained by

a user In accordance with the instructions stipulated in the Delivery Specifications,
the Instruction Manual of the Product, other handling tnstructions of ours and/or the
Related Technical Documents which we provide ( “Related Technical Documents”™ ).
Unless otherwise stipulated in other writtem document, the warranty and relevant.
indemnification shall mot be applied to the cases described below:

(1) Any failure due to any usage of the Product not described in the Related Technical
Documents of the Product, or any ather irregular usage of the Product:

(2) Deterioration of the Product due to corrosive gases, organic solvent, radioactive
rays, clectromagnetic field etc.:

(3) Expendable parts and wearable parts such as lubricant pte. :

(4} Any failure due to repalr or reconstruction by any party other than us:
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(5) Repaired Products (the Standard ¥arranty Conditions for Repaired Products will
apply to the repaired Products)

(6) An insignificant deviation from the specifications in the sales contract which
has no effect on performance or function of the Product:

(7) Aoy failure due to fire, flood. earthquake, lightning strike or any other event
caused by force majeure.

Article 4 Scope of Indemnification

The scope of our indemnification shall be limited to the correccion, repair ar
exchange of defective parts of the Product dellvered, or replacenent of the whole
Product (in case of the standard Product only) .

and shall not include any compensation for the consequent lal damages and business
losses inciuding the following:

(1) Costs and expenses accried In commection with the removal of the failed Product
from the equipment in which the Praduct has been Installed: or

(2 Costs and expenses accrued In conrectlon with installment of the repaired
Product or replacement ro the equipment,

In addirion. the total amount of the indemnification shall be Timited to the
contract price of the Product.

As for “lisage of the Product not described In the Related Technical Documents of the
Product™ stipulated in Article 3 of this Standard Warranty Conditions, such usage
shall he included in the scope of indemnification under this Standard Warranty Condi-
tions only when we agree in writing prior to the use of the Product.

14
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