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NOTES 

APPLICATIONS AND LIMITATIONS 

,_.. Alcatel vane pumps are designed to ensure compl�te safety for the worker and the workplace when used properly. 

,_ 

It is the user's responsibllty to follow the warnings, precautions, and maintenance requirements set forth In this manual 

IMPORTANT NOTE : 

Alcatel Standard 1004 A - 2004 A - 2008 A - 1012 A .. 2012 A - 2020 A, pu.mps are designed 
to pump neutral or slightly corrosive gases. 

EQUIPMENT INSPECTION ON· DELIVERY 

The equip mei:it has been thoroughly tested, checked, and carefully packed before leaving the plant. 
. . 

Shipper assumes responsibility for delivery. No claims relating to condition of materials shipped will be accepted unless submit
ted within eight days of receipt of goods. 

No returned materials will be accepted without prior authorization of Alcatel. 

Before unpacking equipment, please see § 3.1. If the equipment must be stored, see§ 3.2. 

We reserve the right to cancel the warranty 

... If the equipment Is dis.assembled without authorization from Alcatel 

- If spare parts not made.by ALCATEL are used

- If corrosive gases are pumped.

1A 



_�,INTRODUCTION 

II; 1 DESCRIPTION OF PRODUCT 

,LCATEL oil-sealed mechanical pumps are used In every applfca• 
�on of vacuum technology Qaboratories, Industry, etc.). 

;r hey can only be used to ob\aln a medium vacuum (up to 10-3 mbar)
or in pumping assemblies, for example to back a diffusion pump or 
turbomotecular pump. 
Pumps in the 4, 8, 12 and 20 m3/h serie have the following features in 
common: 
- direct transmission makes them highly compact and an Incorpora
ted handle makes them portable ; 
- they are equipped with an antinolse system ; 
- an antlsuckback system ensures that the pump will retain Its 
vacuum tightness when stopped 
- a gas ballast allows condensable vapors to be pumped
- the Inlet and exhaust connections are according to Pneurop 
sta.ndards and enable numerous accessories to be connected 
(see § 3.4.2) ; 
- a sight glass on the oil case Indicates the oil level ; 
- the principal parts are provided with pins to facilitate disassembly, 
reassembly, and replacement of defective parts without affecting 
the specifications in the manual.
Pumps In the Standard series are designed to pump neutral or nor
mal atmosphere gases. The pump takes accessories to adapt It- to 
other applications. 

t 1,2 ELECTRICAL CHARACTERISTICS 

The pumps can be supplied with different types of motors (voltage, 
frequency, type of motor protection ... ). 
Depending of the destination, the motors can perform differently, In 
accordance with the user's country. 
The tables on diagram 05 MElectrlcal motors", Indicate the caracte
ristlcs of different standard motors. 

pon request, other types of motors can be dellvered (special vol
,ge, explosion proof ... ). 

1,3 DIMENSIONS 

See Diagram 01 at the back of this book. 

1.4 CHARACTERISTICS AND PERFORMANCE 

TECHNICAL DATA Unit 1004 A 2004 A 2008 A 1'012 A 2D12 A 2020 A 
Frequency Hz 50 60 50 60 50 60 50 60 50 60 50 60 
Number ot stages 1 2 2 1 2 2 
Nominal rotational rpm 1500 'BOil �500 �SOD �� 1800 500 1800 �500 1800 �500 181X speed 

m3/h 4.5 5.4 4.5 5.4 10 121 15 ·18 15,7 18 22.4 26.�
Free air displacement i:fm 3.2 3.2 7 '11 ,, 11 15.� 

Air displacement ms/h ' 

Pneurop method 3.7 4.5 4 4.8 7,5 9 11 13 12 15 18' 21.6 

Part!al pressure ,with- mbar < s.10·1 < 1.10..j <(10·• 
< 2.10·! <1.10..j 

< 1.10-• out gas ballast • 
OIi capacity I 1.12 0.75 1 1.16 0.8 0.8 
We[g ht •• (with 
three-phase 
Weight •• (with kg 15.5 18 19 19.5 20 26.7 
single-phase 
motor) kg 22 24.5 25.5 25 26.5 28.3 
Inlet and exhaust NW 25 NW25 ..Pneurop flange 

• Partial pressure measured by Pneurop method. . 
The above speolflcatfons ere for pumps filled with ALCATEL 100 oll.Theymay
vary If other olls are used (see § 3.3.2). 
•• Change with motor type.
••• Option : NW 40. 

20 
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II. OPERATING PRINCIPLE

2,1 SINGLE-STAGE VANE PUMP 

The functional part of a vane pump is composed of 
- a hollow cylindrical stator with an inlet and an exhaust valves; 
- a rotor driven rotationally Inside the stator (and off center with res-
pect to It) to permit pumping 
- two vanes sliding in the rotor, forced against the stator bycentrlfu
gal force and springs. 
The pumping cycle Is as follows : 
• Intake : As the vane ,passes in front of Inlet orifice an 

increasing space ls formed into which the gas 
from the chamber to be evacuated expands. 
When the second vane passes, the space is 
closed. 

• transfer : The gas trapped In the space between the two 
vanes Is transferred to the exhaust orifice as the 
rotor rotates. , 

• compression : The space communicates with the exhaust, which 
is fitted with a valve : the gas ls compressed until 
open the valve. 

• exhaust : The gas Is expelled into the oil casing When the 
pressure Is sufficient to open the valve. 

lnta�e t.ro.nsler 

campres,lan 

2.2 TWO-STAGE VANE PUMP 

To improve the backing pressure and displacement at low pressure, 
two stages are connected In series. The second is similar to the first 
both structurally and operationally. The gases drawn in by first stage 
(LP low pressure), are transferred to second s·tage (HP high
pressure) and discharged through the high pressure dischatge 
valve. 

low•preesure stage high-pressure alege 

')1 

2.3 OIL 

Oil has several Important functions In the pump 
- It lubrica1es mechanical components (bearings, shaft seals, rotor, 
vanes, etc.) ; · 
- It makes moving parts relatively tight by limiting Internal leakage ; 
- It carrles·away the heat produced by the compressed gases.
ALCATEL has selected various types of oil for Its pump ; they are lis
ted In § 3.3.2.

2.4 ANTI-SUCKBACK SYSTEM AND LUBRICATION 

If the power supply should fail or the pump stops, an anti-suckback 
device prevents air or oil in the pump for being drawn back into the 
chamber Ming evacuated 
- by flush-mounted 0-rings between the surfaces of the functional 
elements (stators, flanges, frame. etc.) ; 
- by spring-loaded check valves placed in the exhaust orifices ;
- by a system for automatically blocking the lubrication oil Injection 
channel, which also supplies oil to the pump. The operating principle 
Is as follows (see diagram 2)
• when the pump is rotating the oll exerts a resistive torque on the oil 
Impeller cam wheel, preventing the cam from rotating. The eccentri
city of the cam causes lever (1) to move and valve· (3) to rise from Its
seat (Q), so that all flows In through the orifice (2). 
• oil flowrate Is controlled by an oil jet (50) mounted in the valve

. seat (36) (see general drawing).
· • wtien the pump is stopped, the olf Impeller cam recenters because
of its weight and the force of the spring : the lever returns, letting the 
valve drop back Into its seat, preventing all from entering.

2.5 GAS BALLAST 

When condensable vapors are being pumped, in the "compression" 
phase gas Is compressed beyond Its saturated pressure and can 
condense, Impairing pump performance. 
The gas ballast allows a quantity of air to be injected into the second 
stage of the pump during "compression", to reduce the partial pres
sure of the pumped gas below its saturated vapor pressure and thus 
prevent condensation. In a single-stage pump the air Is injected Into 
the main stage. 
At the end of "compression", the pressute In the discharge chamber 
Is greater than atmospheric. An antl-suckback system (ball and 
spring) prevents gas and oil from being discharged Into the environ
ment (see diagram below). 
The saturated vapor pressure of a gas Is higher when ltls hot when It 
is cold ; therefore, the pump must reach operating temperature 
before pumping condensable vapors. 
Using the gas ballast increases the urtfmate pressure of the pump as 
well as the tempetature. 

---
- ----

Air 
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OUNTING AND INSTALLATION 

IMPORTANT NOTE : 

~� any appllcaUon, pump performance will depend on : 
ountlng conditions and accessories, 

,type of oll used 
mechanlcal connections : vacuum lines, etc. 

IJead Sections Ill and IV before lnstallatlng pump. 
.,Contact Alcatel If there Is any assistance required. 

. 1 UNPACKING 

·unpack equipment carefully upon receipt. Do not discard packing 
material until pump has been checked for damage In shipment. If
damage Is found, proceed as required with shipper and advise Alea

' tel If necessary. 
Pump contains no oll when delivered ; oll is shipped In separate 
containers. 

3,2 STORAGE 

If the pump Is to be stored, reliab'IHty without special storage 
precautions is guaranteed for up to 3 months at an ambient 
temperature of 5 to 40°C. 

After six months, factors such as temperature, humidity, and salt air 
can cause deterioration of certain components : 0-rlngs will harden, 
shaft seals wlll bond to stiafts, and oil will become contaminated. 
A pump· may experience operating difficulties under these condi· 

_...tions. Before it is started It will have to be disassembled (see§ V) and 
t II the seals replaced (see § 5.4). 

.lote 1 : We recommend keeping the pump filled with oil if It wm be 
stored for longer than three months. 
To do this, fill pump according to§ 3.4.1 and run It for one hour at ulti
mate vacuum so that all the parts will be lubricated (see§ 4.1). Then 
stop the pump and store it after sealing inlet and exhaust ports 
tightly (quick-connect clamp, centering ring, plug ... ). 

Note 2 : Seal kits should also be stored carefully. Keep them away 
from heat and light (sunlight and ultraviolet) to prevent any harde
ning of the elastomers (see § 6.1) 

3.3 CHOOSING THE OIL 

3.3.1 Why Correct 011 Is Important 
OIi has numerous functions in the pump (see§ 2.3). The correct oil ls 
critical for a good vacuum. The choice depends on 
- chemical aggression and corrosion of the pumped products, 
- used accessories, 
- maintenance intervals that you want be compelled, 
- total operating cost. 
Different oils produce different partial pressures In the same pump. 
The partial pressure depends on the satured vapor pressure of the 
oll, Its viscosity, and Its ability to dissolve gases. Synthetic oils In par· 
tlcular produce a significant rise in the ultimate pressure of two
stage pumps. 

3.3.2 Recommended Olis 

For the Standard pumps series Alcatel recommends oils listed in the 
table below. Olis with similar characteristics can be used, however. 

Influence on 
ultimate LIMITATIONS OIL APPLICATION vacuum of a ON l'.JSEtwo-stage 
pump* 

ALCATEl General purpose 
100 paraffin-based 

s.10·" mbar mineral oil Flammable
• good base pressure 
• low backstreaming 

ALCATEL Anti-emulsion 
102 mineral oil 

• drying 3.10·• mbar Flammable 
• pumping water vapor 
• freeze-drying 

ALCATEL Hydrocarbon-based 
111 synthetic oil with good 

heat resistance 2.10·2 mbar Flammable
• pumping at high 

pressures 
ALCATB. Highly stable 

113 synthetic oll Nonflammable 
Perlluoropolyether 

5.10'4 mbar For special• highly Inert to preparationchemicals 
• pumping oxygen of pump 
• plasma etching see§ 4.4 

ALCATEL Mineral oil vacuum 
200 distilled 

• pumping corrosive s.10·• mbar Flammable
products 

• reduced backstream!nt
ALCATEL Hydrocarbon-based 

300 mineral oil distilled 
under vacuum Flammable 
• pumping corrosive 

products 5.10-� mbar For special • reduction of preparation backstreamlng of pump • plasma etching see§ 4.4 • high temperature
operation

• Partial pressure measured by Pneurop method with a 2012 A ALCATEL 
pump. 

However. ALCATEL 100 oil can be replaced by the following fluids: 
- ELF MOVIXA PV 100 
- TURBl:LF SA 100
- ELF BARELF F 100
- BP CS 100
- INLAND 15 
- INLAND 19 
- INVOIL 20 
- SHELL VlTREA'100
- TOTAL CORTIS 100
- INVOIL 20 (Registered Trademark INLAND). 
In th.is case: the characteristics can be different from those listed 
on§ 1.3 and In the table above. 

22 



3.3.3 Oxygen pumping 

For certain appUcations, mixtures containing a certain concentration 
of oxygen or even pure oxygen are used. 
Mineral oils are flammable ; In addition they oxidize during pumping 
and rapid ly lose their lubricating properties. When the pumped 
gases contain more than 30 % oxygen, mineral oils should not be 
used. The following synthetic oils or o i ls  classed In the same cate
gory, should be used : 
- ALCATEL 1 1 3 - FOMBUN YL VAC 25.6" - KRYTOX 15 -25** -
DEMNUM S* 65*'"• - AFLUNOX 1 5.25 .. **

Ol is such es trlaryl phosphate ester have already 
caused accidents ; they should not be used. 

Where use Is lntermfttent, ln case of Intermittent pumping, we can 
use mineral based olls as ALCATEL 200 and ALCATEL 300. 
To prevent oxygen from accumulat ing In the equipment. the oi l 
casing must be fitted with a neutra l gas (dry nitrogen) purge to dil ute 
the oxygen. The neutral gas flowrate must be about five t imes the 
oxygen flowrate. 

3.4 SETUP 

3.4.1 FIiiing pump with 011 

Remove fill plug (1 6) . Flll with oil to middle of sight g lass ( 1 8) . 
This operation must be performed with pump stopped. Do not over
tight the fill p lug. 

3.4.2 Mechanical Connections 

a) Mounting on a Frame 
The pump can be mounted on a: frame by using the 4. mounting
holes in base (3) and 4 special shock mounts (see § 3.4.3) . 
NOTES : These mounts reduce the pump vibrations but will not 
hold the pump securely when the pumping assembly is moved.
Clamp pump to frame before moving.

b) Ventllatlon 
T he pump and motor are equipped with a v.entllation system. 
When 1he pump Is Instal led, the pump should be p laced In a venti
lated location.
Check vent i lation holes on the pump and motor periodically for 
obstructions. 
Alcatel pllmps are designed to operate at an ambient tempera
ture of 10 to 40°C. I f  the temperature is l ikely to rise above
409C, an auxi l iary cool ing device can be used (see § 3.4.3).

c) Inlet and Exhaust Ports
The pump In let and extiaust ports are equipped with ISO NW 40
nipples for Pneurop quick connectors to accept various stain less
steel, plast ic, etc. tubing accessories (see diagram 7).

• Reg istered trademark of MONTEDISON
.. Registered trademark of DU PONT DE NEMOURS

..... Registered trademark DAIKIN 
.... .  Registered trademark SCM 

3.4.3 Accessory Table 

Description Part Location Function Number 
Oil mist 06831 6 exhaust • separates oil droplets f!nd conta-
eliminator mlnant partic les In exha!lsted 

gases from the machanlcal va-
cuum pumps. 

Dust fi lter 068440 inlet • prevents dust particles larger than
6 microns from accumulat ing In
the pump and oi l .

Liqu id 786538 in let • protects pump aga inst conden-
ni trogen sable vapors. 
trap • lrrevents o i l  from backstreamlng

nto pumped chamber. 
Molecular 053379 In let • prevents oil backstreaming (when 
sieve used to back a diffusion pump
filter or TMP).  
Remote 068395 on frame • faci l itates pumping condensable 
controlled vapors, regenerates pump oi l ,  by 
gas ballast remote control. 
Oil filter 068990 external • fi lters o l l when pumping gases 
(DE) (220 V) device containing dangerous dusts which 

068991 could rapid ly degrade oll qual ity. 
( 1 1 5V) 

Auxiliary 054257 between • when operating at ambient tern-
cool ing frame and peratures above 40 °C, a water 
device motor cooling ring can be fitted. 
Shock 082691 between • allows pump to be mou nted on 
mount (APEX base and a frame. 

LXA 88 machine 
Mod. D) frame 

Shock 052996 between • to be used when even the sligh-
mount pump test vibrations must be e l iminated 
(special) frame (with TMP) (hlgh-pertormance 

and shook mount) . 
machine 
frame 

In general ,  use accessories whose tightness and materials are 
compatible wHh the pumped gasea at both the Inlet and exhaust. 
At the pump exhaust, the discharge circuit must be such that the 
resultlng overpressure In the oll case Is less than or equal to 0.5 bar 
relative pressure. 
See table "Selectlng pumps and Accessories for Specific Appl fca
tions" at the back of this manual (diagram 6). 

3.4.4 Electrlcal connection 

Generally speaking, the motor should be fused for 1200/oof Its rated 
current 
For series motors, see table "Protection of Electric Motors (see dia
gram 5). 
a} Three-Phase Version

Hook up motor according to l ine volti3ge. The connections are
shown on the schematic located Inside the terminal box or on the
lid.
The pumps are delivered with their motora connected to maxi•
mum voltage. Switch on current brlefly to check motor rotation
direction. The end of the shaft must rotate In the direction of the
arrow on the motor mounting plate.

b) Single-Phase Version
The motors are wired for the voltages shown In d iagram 5. They
are suppl ied with a 6-foot power cord. The plug Is equipped with a 
ground pin which must be connected. The motor rotation direc
tion Is set at the factory.



• OPERATION AND MAINTEN
A

NCE

� STARTUP 

1.1 Temperatures 

Starting : Be sure oll bath temperatu re Is above 1 0°C before star· 
t ing motor. 
The ambient temperature where the pump wlll be used must be 
between 1 0  and 40°C. 

- Under these conditions, the pump temperature (measured at the
front flange) must be between 60 and 80°C (depending on opera
t ing conditions). 

Special Case - Synthetic Olis 
See a lso § 4.4.b. 
These oils are much m ore viscous when cold t han mineral  oi ls. In 
addition, to Improve pump lubrication when start ing, add severa cc's 
of o i l  through the Intake. 
For the sam e reason. avoid starting the pump at ambient temperatu
res below 18 °C. 

4.1 .2 Starting 

- Cheo k  direction of rotation of motor. 
- I t  is normal for the oi l  level to rise when hot {With in the l lml ts of the
sight glass)  because the  oll expands.
lf problems occur ,  see § VI I ''Troubleshoot ing". 

4.2 OPERATION OF GAS BALLAST 

4.2.1 Starting 

The principle of the gas bal last is described In § 2.5. When the pump 
Is new or has not been operat ing for a  long ti me,  vapors or condensa
tes may have entered the purrip by condensation.  
These substances mix with the oi l  and im pair  the pump characteris
tics. To regenerate a l l ,  start pump at ultimate vacu u m  with In let port 
blocked ; make su re  I t  starts I f  th e oi l  Is especia l ly cloudy or contami
nated. Then, with the pump hot (after running for one hour), run 
pump for abou1 hal t an hour to one hour (depending on the degree of 
contaminat ion) with gas bal last wide open. This procedure expells 

ost con den sable products .  Then close the gas bal last control knob 
�o) to restore the pump to ultimate vacu u m. 

.... 2.2 Pumping Cond•n-bl• Vapors 

When condensable substances are being pumped, the condensates 
wi l l  mix wi th the oil and impair  the p u m p  characteristics. 
To prevent th is ,  do the following 
- Select ing the pump. If the pump is to be used to pump large quan

tities of co11densables. use of a s ingle-stage pump Is recommen· 
dad. 

The s ingle stage pump al lows the pumped gases to bypass the 
runct ional  assembly of the pum p  without condens ing between two 
stag.es. 

With ample lubrication, their performance with the gas ballast is 
improved. 011 the other hand, the ultimate pressure which can be 
achieved will be less than with a two-stage pump. 
- Choice or o l l  : use an oi l  which Is not miscible wi th the pumped

substances (see § 3 .3.2) , 

- Pump's exhaust assembly : avoid overpressure.
Proceed es fo l lows
• remove valve ( 14) ,
• do not u s e  o i l mist e l iminator (use a condenser Instead a t  ln l et).
• make su re there are no vertical l ines a l lowing products to con
dense and retu rn to the pumps oll cas ing. 
• use a fume exhaust.

- -Startup : Proceed as § 4.2, 1 .
- During pumping : Monitor oil level . It may rise if a l l  the pumped

condensates have not been vented. 
- After pumping : Operate pump disconnected from syste m for

1 /2 to one hou r with gas bal last fu l ly  open. This regenerates the oi l. 
Then c lose gas bal last, stop pump, and drain cor,densates and oil
condensate mixture (see § 4.5) .  As soon as clear oit appears at 1he
drain port, c lose it and top off with fresh oil (procedure can be faci
l itated by fitt ing a drain cock to ·the drain port (connect ion G 3/8").

- Restarting : U pump is sti l l  doesn't perform according to s pecifi
cat ions,  the ol l  is complete ly contaminated. Drain flush {see § 4.6}
!hen fi l l  with fresh oll .

4 .3 HIGH-PRESSURE PUMPING (P > 30 rn bar) 

With the pump Is operating at h igh pressu re  (P >30 mbar) perfor
mance depends on the internal clearances tn the pump ; the oil 
which s partially penetrated by gases, serves only for lubrication.  
As the pun,p heats up the oi l  becom es th inner . and splashing and 
misting losses Increase. 

Intermittent Pumping 
I f the pump operates only a short whi le at h igh pressure, top off with 
lubrlcat lng all fo l lowing the return to low pressu re. Use an oil m st  el i 
minator to prevent splashi ng a n d  mist i ng  losses (see § 8.2). 

Continuous Pumping 
(f th e pump operates continuously at high pressure, oil consumption 
can become considerable, to the point  where the level fal ls  in the oil 
casin g. Lack of oil may cause the pump to se ize. In addi t ion ,  the high 
gas flow through the separator prevents the oi l  from return ing lo the 

, oasing. 
The p u m p  and I ts oil eliminator must be modif ied for pumping under 
these condit ions, as shown in the fo l lowi ng d iagram. 
The pump u nder these condit ions the pump and oil mist e l lminator 
must be modified as shown In the diagram below. 
A device of this type draws the o i l  from the eliminator through the 
pump for lubrication. 
The components of a system of this kind wil l  depend on the u l l lmate 
vacuum des red,  the volume of gas pumped,  and the oil used. Oth er 
arrangements are possi b le ; contact Alcate l  for assis tance. 

HIGH PRESSURE PUMPING : Example of oll recovery device (WARNING : The pump Is not a irtight), 

I ntel nipple Elchausl nlppl 
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4.4 CHANGING FROM ONE TVPE OF OIL TO ANOTHER 

ALCATEL pumps are tested with ALCATEL 100oil; a certain amount 
remains in the moving parts of the pump. 
If you must use a different type of oil, proceed as follows 

a) When oils are compatible 
This is the case when one mineral oil is replaced by another (for
example ALCATEL 100 by ALCATEL 102). 
Simply flush pump (see§ 4.6) using new oil, then flll (see § 3.4.1}. 

b) When olls are Incompatible : synthetic oils or similar oils
This is the case when a mineral oil is replaced by a synthetic oil (for
example ALCATEL 100 by ALCATEL 113).
Synthetic oils are considered mutually lncompatlble for practical
reasons, and they are expensive, Mixing them could cause cloudi
ness, which could be misinterpreted as a sign of contamination or 
degradation. 
For the same reasons, the clear oils of mineral (Alcatel 300) also 
expensive, will be considerate as synthetic oils. 
These remarks apply to these oils : ALCATEL 111, ALCATEL 113, 
ALCATEL 300, FOMBLIN YL VAC 25-6*, lNLAND TW, KRYTOX ""15-
25*", DEMNUM S 65...,*, AFLUNOX 15.25** ...
These oils are generally used in Chemical Serles pumps. They can
also be used in standard pumps : proceed as follows
- Completely disassemble and clean pump (see § V}. 
- Change all seals (§ 5.4) and replace them by Viton seals. For this, 
order a seals kit for chemical pump, P/N 052624.
- Reassemble but remove middle jet (49) and jet (50) : replace the
latter by jet PIN 052758. 
-Then fill with new oil (see § 3.4.1).
Note : to replace a synthetic oil by a mineral oil, proceed as descri
bed in § 4.4.a).

• Registered trademark of MONTEDISON. 
•• Registered trademark of DU PONT DE NEMOURS. 

••• Registered trademark of DAIKIN 
..... Registered trademark of SCM 
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4.5 OIL LEVEL - DRAINING 

a) OH Level
To use pump under optimum conditions, check oil level in oil sight 
glass periodically. Perform when pump is not operating. 
• Oil consumption may vary wlth conditions. Use of an oil mist elimi

nator can substantially reduce oil consumption by allowing oil to 
flow back into the oil casing.

• Periodic Inspection enables the oil color to be compared with a
sample of fresh oll. It indicates the degree of contamination or 
degradation. 

If the oil is slightly cloudy (a sign condensables are being absorbed) it 
can be regenerated with a gas ballast (ct, § 4.2). 
If the oil Is brown, blacklsh, or smells "burnt" it has deteriorated. In 
this case, drain pump and rinse If necessary. 

b) Draining Procedure

The pump must be drained when hot and after the oil case has been 
vented to atmospheric pressure. First. isolate or disconnect the 
pump from the system. Then 
- tilt pump; 
- unscrew drain plug (16) on oil casing. When all the oil has drained,

replace plug (16) temporarily and run pump for about10 seconds 
leaving Inlet port open. This removes the oil from the pumping 
module; 

- drain oil by removing plug (16) ;
- replace plug, then fill with fresh oil to the middle of oil sight 

glass (18).

4.6 FLUSHING 

Draining can be followed by rinsing If the oil ls particularly dirty. This 
operation requires a volume of oil equal to the capacity of the pump. 
After draining oil casing (see § 4.5) repiace plug (16). Run pump at 
atmospheric pressure allowing fresh oil to flow slowly into inlet port 
(100) after cleaning filter (29). Stop pump and drain flushing oil. 
Replace plug and top off with fresh oil according to § 3.4.1 . 



V. DISASSEMBLY, CLEANING
AND REASSEMBLY

MPORTANT I Before doing any maintenance task, check the 
pumping conditions of the , Installat ion : toxicity, corrosion, 
possible radioactivity of pumped gases. Proceed as follows, 
depending on the specific case 
- flush system with dry nitrogen before doing any work on It  i 
- w ear gloves, goggles, and a mask If required ; 
- venti late area thoroughly and disassem ble equipment

beneath a fume hood If necessary ;
- col lect residue■ In appropriate containers.

Routin e mainte nance of Alcate l  1 004 A,  2004 A,  2008 A,  , 0 1 2 A ,  
20 1 2  A and 2020 A requires only periodic on changes. 
I n  the event of heavy contaminatio n,  wear. or an o perating break· 
down, the pump must be disassembled (see § VII) . 
Replace a l l  seals whenever the pump Is disassembled (see § 6.1 ). 
The only tools needed are a few wrenches,  found In any mainte
nance shop (see § 5.6) . 
Before d isassembly, dra in o!I (see § 4 .5) . 
The f i rst step Is to remove the m oving parts from the oil case. The 
second step is to disassemble the moving parts. 

5.1 DISASSEMBLING MOTOR-PUMP ASSE MBLY 
(see general drawing) 

Stand pump on end with motor at top, restin g on front of o i l  case. 
This greatly faci l i tates the first p hase of d isassembly. 

- Remove 4 n uts (H) .
- Remove handle plate (4) together wi l h  motor. Be carefu l  not to

damage flat gasket ( 1 2). The two parts of lhe motor coupl ng sepa• 
r-- rate, one on the motor side and the other on the pump side. 

:iumps with an American standard motor have an adapter plate 
( 1 14 )  b , twi::.::,n handle plate (4) and motor. 

- Set pump on base and remove oil case (2).

5.2 DISASSEMBLING MOVING PARTS 

- Remove base (3) by unscrewing screw (A).
- Rotate fan (9) u ntil set screw (F) can be u n screwed from bottom of

pump. 
Remove fa n coupl ing (9)  and sp l ln& (1 9) .

- Remove fel t  ( 1 1)  and throw it .
- Unscrew screw (B) and remove retain ing bracket (30) .

Remove i n let p late (1 00) ,  fi lter (29) , and exhaust plate ( 1 03),
- Remove valve cover (60) by unscrewing screws (E).

Remove valve springs (61 ) and valves (57) ( 1004 A Pump · 1 valve).

- Disassembl ing Gas Bal last 
• Remove screw (2. 1 ) .
• Remove knob (20) , piston (22), spring {24), and flap valve (2.3).

- Dlsassembl lng Seal lng System
Note : The sealing system is set at the factory. I t  must be reset atter
disassembly (see reassem bly, § 5.5 g). For sealing system malnte·
nance, see § 6.3. However, rear p late can be dis assembled without
al tering the setting of the seal ing system.
, Remove impel ler cam (32) by removing circl lp (34), leaving anti · 
suckback lever (54) In p lace.
Do not remove the oil Jet (50) for cleaning. When reassembl ing, 
spray with a jet  of co�pressed air to remove any obstruct ions. 

- Removing Rear Plate (39)
• Unscrew three n uts (G).
• Insert two screwdrivers into the two notches. Twist simulta
neously screwdrivers to remove plate at'i gnment pins. Remove
flange straight reta ning HP Rotor (35). Remove O-ring (55).

5..2 .1  Dlsassembl lng Two-Stage Pumps 2004 A, 2008 A,  and 
201 2 A 2020 A. 

a) Removing HP Rotor (35)
" Remove rotor (3 5) by slid ing I t  out off stator. 
• Remove va_nes (4�} .and !P,ri_ngs .(4 6) .

b) Removing HP Stator (40)
• Insert two screwdrivers Into the two notches In stator  (40) and
proceed as In § "Removing rear Plate". 
• Remove O·ring (55). 

c) Removing Central  Plate (4 1 )
• Insert two screwdrivers Into the two notches and proceed as In
§ "Removi ng rear Plate". Remove O-ri ng (55) . 
• Oil Jet (49) lubricates the fi rst stage.  Do not remove II for c lea·
n ing . When reassembl in g , spray Wit h  compressed a ir to remove
any obstructions. 

d) Removing LP Rotor (44)
• Remove rotor (44).
• Remove vanes (48) and springs (46) . 

e) Removing LP Stator (42)
• Insert two screwdrivers Into the two notches and proceed as In
§ " Removing rear Plate" . Remove O·r l ng  (55). 

f) Removing Front Plate (43)
• Insert two screwdrivers into the two notches and proceed as in
§ "Removing rear Plate". 
• Remove spr ing (26) and gas ballast bearing (25). 
• Remove O·rl ngs (55) and (56). 

I M PORTANT NOTE : 2004 A Pump 
When reassembl ing, do not confuse HP stator (40) and LP sta
tor (42) .  HP stator (40) has an additional  hole to admit air  from 
gas ballast. 

STATOR LP 42 STATOR HP 40 

5.2.2 Disassembly of Single-Stage Pumps : 
1 004 A and 1 01 2  A 

-a) Removing Rotor 
• Remove rotor ( 52) by s l id ing i t  o u t  off stator.
• Remove vanes (47) and springs (4 6) .

b Removing Stator 
• Introduce two screwdrivers Into the two notches on stator (52)
and proceed as in § "Remov ing  rear Plate". 
• Remove O·rlng (55).
Since the clearances are partlcularly t ight In the 1 004 A and
1 0 1 2  A pumps, rotors and stators are sold only as matched
pairs. 

c) Removing Front Plate (43)
See § 5 .2. 1  f). 
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5.3 CLEANING METAL PARTS 

Met a l  parts are c l ea ned with solvents . C o nform to safety 
Instructions of solvents vendor for using these solvents. 
• After using mineral ol ls, clean metal parts whl le cold with solvents
such as AXAREL 61 00 " ,  PRIMACLEAN •· . 
• After using synthetic oils ( see § 4 .4 b). clean metal parts whi le hot 
with solvents such as t r lch loroethylene or perchloroethy lene.  If any
traces of oil remain after oleanlng, remove. with GALDEN S90 • .  
Cold cleaning can also be done with GALDEN S90 • . 
• Coldcleanlng : c lean parts by dipping and using brushes
(do not use rags) . 
• Hotcleanlng : use appropriate equipment and take the necessary
precautlons for hot c leaning. 

5.4 REPLACING SEALS AND OTHER ELASTOMER PARTS 

ALWAYS REPLACE ALL SEALS WHEN DISASSEMBLING PUMP
If an elastom er part must be reu sed (seals ,  va lves, etc.) , never clean 
It with a solvent before determining the effect (ff any) of the solvent
on the characteristics of the e lastomer. 
We cannot guarantee correct pump performance under these con
ditions. 

5.4.1 0-Rlngs 

Shore hardness Is between 60 and 70. O-rlngs must not be scrat· 
ched or cracked, and must be c rcular in cross section. Never use a
cord with an oval cross section, 

6.4.2 Shaft Seals 

Dlsassembly
- Place part (frame or plate) f lat on a work bench.  

r- - Place a washer ( 1 2 x 20 x 2 mm) on seal as a support 

- I nsert one end of a screwdriver under shaft seal . 

I MPORTANT : 
Be sure not to damage seal seat during removal . 

- Use screwdriver as a lever : press against washer, pry loose, and
discard (see Diagram 4) , 

Fitting a New Seal 
- Clean seal seat and smooth any rough  edges .
- Lubricate bore and ent i re seal . 
- Position seal correctly (see general d rawing) ,
- Mount oiled seal on mounti ng tool .' 
- Locate seal opposite seat and Instal l 
• e i ther with a press and the proper mandrel (case 2, d iagram 4) , 
• with a drill press, or 
• by striking mandrel  (case 1 ) with a mal let. In this case, l<eep tool
perpendicular to flange. 
Note : To remount plates and LP roto (44) In frame (1 ), use protective 
sleeve or wrap end of shaft with adhesive tape. 

Replace shaft seal (27) on fan side 
This Viton seal Is located In the frame ( 1 ) .  

• Registered trademark of D u  Pont d e  Nemours
" Registered trademark of Dow Europe. 
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5.4.3 Flat Gasket 
a) Disassembly
Replace oi l casing gasket (5) each time pump is d isassembled. If 
necessary, clean on casing and plate seal ing surfaces . rub with a 
piece of wood or p lastic to remove scratches. The casing gasket 
must be changed each l ime the motor is  mounted or removed, since 
the casing assembly Is  Integral with the motor assembly. 
b) Reassembly with a new casing gasket (5) 
- The seal ing surfaces of the oil casing must be clean and free of
scratches. 
- Place the casing gasket (5) over the oil casing studs and posit ion
i t  on the oil casing. The casing gasket Is  mou nted dry . Do not use 
any lubricant or sealant. 
- Install the oil casing on the central housing. The gasket has to be
properly aligned with the sides of the pump to Insure a good seal.
- nghten the nuts (H) with enough force to compress the casing
gasket and insure a good seal (see § 5.5 maximum torque) . 

5,5 REASSEM BLY 

Oi l used for lubricate pump parts must be the same as oi l used for 
pump operation. 
Before reassembly : 
a) All parts must be dry so that no solvent remains ,  particular ly In

bllnd holes . 
b} Do not put too much oll In the bottoms of the holes for the plate/

stator alignment pins.  
c) Coat all pump parts and sea.ls with clean ol l. Make sure seals ere

correctly i nstalled (see general  drawing) , The Vlton shaf1 seal (27)
is mounted In the front of p late ( 1 }. 

All lubrication holes of seals and bearings In flange with oil . 
d) Tighten nuts (K) without forc ing (maximum torque 1 mdaN).
e} Reassemble in reverse order. Before pos tioning valves, add a 

li ttle oil to stators th rough the discharge valve no1es . 
f) Fan assembly (see diagram 3) 

Engage felt (1 1 ) totally In the housing-notch ,  keep care that I t
does'nt touch the fan. 
I nsta l l  fan and Its shaft key without block them. 
Assembling a European Motor (Figure 1 )  

- Place coupling s leeve (1 1 1 )  such that I t  abuts shou lder  of 
motor shaft i f motor has been disassembled. 

- Provide 0.6 to 1 mm clearance between frame and fan coupl ing.
This clearance should be measured between the Internal su r 
·face of  the frame ( 1 )  and the surface of  fan (9) opposi te the
arms. 

Assembling a U.S. Standard Motor (Figure 2) 
- Place cou pl ing sleeve 23+oi--o.5 mm from the upper surface of

handle plate (4) after setting adapter plate (1 1 4) un place. 
- Provide 0.5 to 1 mm clearance between frame and fan co upling.

g) Reset sealing system Of 1 1  was completely disassembled) ; see
diagram 2. 
- Expert a sl ight pressure F to off-center the cam. 
- Turn pump shaft u nt i l  lever (54) moves to Its ma,cimum extent.
- The maximum space between seat (C) and valve (3) must be 0.9 

to 1 .2 mm, It rs adju sted by changing the posit ion of support (1 ). 
- The axis of the oll In let hole must be perpendicular to the sur

face of valve (3), Adjust by changing the pos[tlon of seal (C). 
After these adJustem ents, check that when pressure F is released, 
vaJve (3) returns to seat (C). 

h) Do not remove aluminium partition (65) or seal  (1 2) : the partit ion 
must be on the fan coupl ing side. 

5.6 TOOLS 
The tools required to disassemble and reassemble the motor-pump 
assembly  are as fol lows : 
- screwdrivers 
- open -end wrenches : 1 3·10 on flats
- wrenches for hol low hex screws : 6·5·3 on flats
- pl iers for c lrc l ips, I .D. 26 mm.

Special ALCATEL Tool■ (see diagram 4) 
To mount shaft seals, Alcate l  provides special tools : 
- washer PIN 073348 
- protective s leeve PIN 052994
- mounting tool PIN 052993

!Tool kit No, 052995.) 



est service, specify the following when ordering : 
type 

I number (on label) 
art number (see list at end of book}. 

enance kits containing the most frequently used parts are avai
at our sales outlets. Be sure to use these kits so you will have all 

parts necessary when servicing is required. 

No. 052610 

Contains all pumps seals for complete disassembly. 
Seal kits should be stored carefully. Store them away from heat and 
lght (sunlight and ultraviolet) to prevent any hardening of the elasto
mers (see AFNOR standard : "Conditions for Storing Vulcanized 
Elastomer-Based Products" NF T 46022}. 

6.2 MAINTENANCE KIT (Diagram 8) 

In addition to seals this kit contains a set of spare parts for pump 
maintenance for up to two years of normal use. 

Pumps 1004 A 1012 A 2004 A 2008 A 2012 A 2020 A 

Kit n° 052615 052612 052614 052613 052611 052982 

6.3. ANTI-SUCKBACK SYSTEM KIT 

; kit includes sealing system parts (see diagram 2}; equipped 
,er (54), impeller (32) and stopnut (34). 

Pumps 

Kit No. 

1 and 2 stages 
inferior to 

50000 

052966 

1 stage 
superior to 

50000 

052968 

2 stages 
superior to 

50000 

052967 
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Vil. TROUBLESHOOTING 

PROBLEM 

A. PUMP DOES
NOT ROTATE 

8. PUMP DOES
NOT MAKE
VACUUM

C. PUMP NOISY 

D. PUMP TOO HOT 

E. HIGH OIL
CONSUMPTION 

F. POOR PUMP
SEAL WHEN

STOPPED 

G. OIL PRESENCE 
IN THE EMBASE 
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CAUSE 

1. Motor Improperly wired
2. Pump seizes as a result of stoppage after pumping

under d!fflcull conditions (without cleaning or flushing)

3. Coupling deteriorated 

4. Temperature too low 
5. Oil contaminated 

6. 011 thickened following prolonged storage or by being 
left to stand after pumping contaminants 

1. Ultlmate pressure obtained : few mbar
1.1 lnsuttlclent oil In casing 
1.2 Oil contaminated
1.3 011 cold, ofl Inlet obstructed 
1 .4 Inlet filter obstructed 
1.5 One of the LP valves has deteriorated
1 .6 Part omitted in reassembly
1.7 Motor rotates In wrong direction
1.8 Motor underpowered
2 Ultimate pressure obtained : 10-i mbar (2 stages} or

10-t mbar (1 stage) 
2.1 0-rlng pinched 
2.2 One of the shaft seals has deteriorated 
2.3 One ot the HP valves has deteriorated 
2.4 Gas ballast valve open 
2.5 Lubrication holes blocked 
2.6 Poor adjustement of oil Inlet system 
2.7 Part omitted In reassembly 
3. Accessories 
3.1 At the pump exhaust, the resulting pressure Is up to 

0,5 bar 
3.2 Cartridge of oil mist eliminator clogged 

1. Oil overly contaminated (solid partlcles) 
2. Motor Improperly powered 
3. Motor bearings damaged 
4. Coupling poorly adjusted or deteriorated 
5. Bas fan mount
6. Poor adjustment of oil inlet system
7. Vanes derterlorated 

1. High pressure operation

2. OIi polluted 
3. Wrong oll 
4. Pump located in poorly ventilated area
5. Vent openings blocked
6. Supply voltage too high 
7. Overpressure at !he pump exhaust 

1. High pressure operation 
2. Pump too hot
3. Leak at housing seal or shaft seal 

1. Anti suckback system poorly adjusted 
2 O·ring pinched 
3. One of the valves has deteriorated
4. One of the shaft seals deteriorated 
6. 011 contaminated
6. Gas ballast knob open

t. OIi casing gasket deteriorated

2. Shaft seal deteriorated and fell saturated 

REMEDY 

Check wiring 
Disassemble, clean, and qmooth 
scratched metal parts (replace 
them if necessary), then reas· 
semble 
Replace it disassembling the 
motor 

Use gas ballast or change oil 
and rinse pump 

Disassemble and clean 

Top up 
Case AS 

Clean 
Replace 
Reassemble again 
Change two phases 
Check wiring 

Replace 
Replace 
Replace 
Close 
Disassemble and clean 
Readjust 
Case B.1.6 

Check Installation 
Replace 

Case A.5 
Case B.1.8 
Replace 
Check adjustment 
Check mount 
Readjust 
Replace 

Use a oil mist eliminator or a 
auxiliary cooler 
Case A.5 
Change oil 
Check Installation 

Check voltage, replace motor 
Case B.3.1 

Case D.t 
Case D 
Replace 

Case B.26 
Case 8.2. t 
Case B.1.5 
Case B.2.2 
Case A.5 
Case 8.2.4 

Disassemble oil casing, clean 
plate surfaces and reassemble 
with a new gasket 
Change both 

SECTION 

§ 3.4.4 

§V
§ 4.1.1 
§ 4.2 or

§ 4.5 and 4.6 

§V

§ 3.4.1 

§ 4.1.1 
§ 5.3
§V

§ 5.5
§ 3.4.4 
§ 3.4.4 

§V

§V
§ 5.5 g)

§ 3.4.3 and § 8.24

§ 5.5.f)
§ 5.5.f) 
§ 5.5.g)

§V

§ 4.3 or
§ 3.4.3

I § 4,4 
§ 3.4.2 b) 

§ 3.4.4 

§ 5.1 and
§ 5.4.3 

§ 5.2 and § 5.4.2



OTE CONTROUED GAS BALLAST 

for remote control of gas ballast during frequent operation or 
manual gas ballast is difficult to reach. 
rating principle Is identical to that of the manual gas ballast 

§ 2.5). 

068395 
250 g 
stainless staal 
220 V, 50 Hz or 60 Hz (options avalfable) 
see figure 

e remote controlled gas ballast is installed at the factory as an 
option when ordering the pump. It is mounted in place of the manual 
gas ballast using the same mounting screw (21) and the same 
spring (24). 
Installation requires disassembling the pump and tapping the frame. 
Installation is as follows 
- Disassemble pump as described in§ V.
- Remove manual gas ballast assembly from frame by unscrewing 
screw (21) (be sure to remove valve (23) from the bottom of its seat).
- Clean frame. 
- Tap air inlet hole (5 mm diam. x 5 mm) and clean. 
- Lock screw (G) using Loctite 542 but do not screw down fully : 
leave several tenths of a mm at the bottom of the seat. 

@ 
� 50 

- Insert remote controlled gas ballast assembly into hole a.nd secure
with screw (21) 
- Reassemble pump as described In § 5.5. 
- Plug in coil. 
- Check tightness as follows 
• Connect a manometer to pump Inlet ; run pump until temperature 
Is stable with gas ballast open. 
• Stop pump. Pressure must not have risen by more than 20 mbar
after 24 hours. 
NOTE : If there ls a leak at seal (C) add a washer (J) to the existing 
washer.

8.1.4 Maintenance 

Limited to periodic cleaning to ensure proper gas ballast function. 
Proceed as follows 
- Disconnect power leads 
- Remove set screw (21) and remove gas ballast assembly (B) from 
pump
- Clean passage (D) with solvent 
- Replace seals (C) and (H) 
- Degrease filter (E) with solvent and dry with compressed air 
- Reassemble In reverse order.

8.1.5 Spare P111rts 

Reference Part Name Part Number 

H Seal 082106 
C Seal 079069 
J Washer 073339 
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8.2. OIL MIST ELIMINATOR 

8.2.1 Characteristics 

Dimensional diagram : figure 1 
Part number: 068316 
Weight : 140 g 
Connection : Pneurop NW 25 
Material: 
- body : polycarbonate 
- cartridge : glass microfibers + epoxy blnd�r 
Mounting on pump : black side with "Pump ,J," label 
Dellvered with :
- 1 exhaust hose (K) 052753 
- 1 locking collar NW 25 (J) 083264 

8.2.2 Description 

- The oil mist eliminator separates oil droplets and particles of depo
sits in the exhaust gases from oil-seated roughing pumps. 
- When the eliminator is mounted vertically above the pump the
condensed oil flows back from the cartridge into the oil case if the
Inlet pressure is less than 1 mbar for a sufficiently long time.
- The eliminator has a safety valve (0) set to 0.2 bar relative pressure 
which prevents overpressure in the pump oil case when the latter Is
transferring vapors which might clog the cartridge. Do not allow solid 
or pasty deposlts to stick the valve to the fllter.

8.2.3 Installation 

Remove exhaust valve (14) from pump exhaust port. 
Direct installation is shown in Figure 2. Installation according to 
Figure 3 is recommended when the dimensions of the exhaust port 
do not permit direct installation, In this case, remove exhaust flange 
( 103) and valve pin (13) but use seal (H) located on this flange. Then 
install according to Flgure (3). When using an all mist eliminator, If
the pump ls connected to a chimney or-ventilating duct, check to be
sure the pressure loss does not exceed 300 mbar.

a} Cartridge Saturation
If excessive fumes or droplets appear at eliminator outlet. the car
tridge is saturated. Saturation depends on the number of pumping 
operations, the volume of gas pumped, and the condition of all.
When the cartridge is saturated. replace as follows ; 
b) Disassembly
Remove assembly screws (A) then remove in order: upper body (8),
spring (C). valve plate (D), valve (L), cartridge (E) and its flatgas
kel (M), a-ring (F). 
c) Cleaning 
- Never clean filter cartridge. Always Install a new one. 
- Clean the parts with a dry rag and, If necessary, with Freon 113*. 
- Seals (F) and (M), must be replaced by news.
d) Reassembly 
In lower body (G), place seal (F) n its groove and center flatgas
ket (M). Install a new cartridge (E) pressing II lightly so that it rests on
the gasket Place valve plate (D) on valve (L) and fit them on car

tridge. Center spring (C) on valve (D). Replace upper bddy (B) and
assemble with screws (A).

8.2.5 Applications Not Recommended 

Use of an oil mist ellminator Is not recommanded In the following 
cases : drying, freeze-drying, pumping condensable gases, Impre
gnation with polymerlzable resins, and debubbling monomers. 
Filter cartridges are flammable I Do not use eliminators when pum• 
ping oxygen or sllane or for pumping corrosive products or LPCVD. 

8.2.6 Spare Parts 

Reference Part Name 

E Filter cartridge 
F Seal 
L Valve 
M Flatgasket 

• Registered trademark DU PONT DE NEMOURS, 

Part Number 

068304 

079015 
054134 
052117 

DIMENSIONS 
Figure 1 

DIRECT ASSEMBLING 
Figure 2 

OFFSET ASSEMBLING 
Figure 3 

ORANGE ORANG 

Nolr 

�
Nolr-

BlecK Black 
Schwarz s Schwarz 

§

��
�
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UQUID NITROGEN TRAP NW 25 

1 Description 

liquid nitrogen trap is mounted on the intake of a mechanical 
hing pumps 4, 8, 12, 20 m3/h. Made entirely of stainless steel 
removable), it has the advantage of consuming very little liquid 

ogen. 
Characteristics and part number 

nsions : see figure 1. 
nections : NW 25 Pneurop (inlet/exhaust). 

·ght : 2,4 kg. 
id nitrogen capacity : 1 liter.
ductance at 10-1 mbar : 35 1/s. 

onomy (P < 1 o-• mbar) : 15 hours.
ping speed (water vapor) : 4 Ifs. 
number : 786538.

.3 Operating principle

e liquid nitrogen trap is used for cryogenic pumping of vapors a.nd 
ses with condensation temperatures above 77 K (temperature of
uid nitrogen). It therefore increases pumping speed for these 
pars or gases. 
protects the pump against condensable vapors that could be
trained during pumping. 

It prevents oil from migrating Into the vacuum sy_stem by means 
of back diffusion. 
8.3.4 lnstallatlon 

a) Accessories whose tightness and materials are compatible with 
the pumped gases and the required safety conditions must be 
used upstream and downstream of the trap. 

b) Read § 8.3.5 and 8.3.6 before installing liquid nitrogen trap. 
c) The trap openings are provided with ISO NW 25 flanges for Pneu·

rop type quick connect clamps; allowing various fittings to be
connected (see diagram 7). 

d) See figure 2. 
r-

.5 Operation 

Important note : in general, the trap should not be used at pressu
res above some mbar, because it becomes contaminated very 
rapidly under these conditions. 
A system with a by-pass valve should be used, or the trap should 
not be filled until the pressure is sufficiently low, 

a) Filling with liquid nitrogen 
- Lower pressure in trap unlfl it is nearly 10·1 mbar. 
- Fill trap with liquid nitrogen. 
- Use a funnel or filling tube less theai1 14 mm in diameter.
- Let trap coal, then top up a few minutes later. 

b) Time between recharges 
The time between recharges depends on the fallowing 
- frequency of use. 
- operating pressure (operation at high pressure causes more

rapid contamination), 
- nature of pumped gases (quantity of condensable vapor).
For pumping on a clean chamber at ultimate vaccum, the trap can 
be used for 12 to 15 hours between recharges. 

8.3.6 Maintenance 

IMPORTANT : each time the system Is dismantled, take all 
necessary precautions to ensure safety and protection of per
sonal against possible toxicity, corrosion, and radioactivity of 
residues. 
Proceed as follows : 
1. Purge system with dry nitrogen before working on It.
2. Wear gloves, goggles and mask.. 
3. Ventilate area thoroughly and disassemble parts under a 

fume hood. 
1. Collect residues In appropriate containers.
;. Do not simply discard residues, and have them destroyed by 

a competent organization If necessary. 

Important note 
Do not do the following when using a trap : 
- close trap under vacuum when cold, and allow to warm up : if the

pumped products are in the gase phase at room temperature,
overpressure will be created in the trap which depends of the satu
rated pressure from pumped products. 

Cleaning procedure : 
- With trap cold, break vacuum with dry nitrogen. 
- Isolate trap by closing isolation valves.
- Disconnect trap from system. 
- Open valves under a fume hood and allow trap to warm up. The

condensed products will liquefy. 
-Tilt trap and drain impurities. 
After using mineral oil, dip trap in a solvent such as 1. 1 .1. trichloroe
thane or 1 .2. dichloroethane (cold cleaning).
After using synthetic oils (Alcatel 113, Fomblln YL VAC 25-5♦

• Fom· 
blin YL VAC 25-6*) clean parts when a solvent such as trichloroethy•
lene or perchloroethylene. 
During hot cleaning, use appropriate equipment and take necessary 
precautions. If traces of oil remain after cleaning, remove them with 
Freon 113*"'. 
Freon 113•• can also be used for ordinary cold cleaning. 
- Rinse trap with alcohol and dry thoroughly. 
- Replace trap In system.
- Close isolation valve abov.e the trap and pump down again to 

degas trap. 

• Registered Trademark Qf Montedison. 
.., Registered Trademark of Du Pont de Nemours. 

t 
Intake 

, r 9321-

84.5-:-i .J. VJ 16.1 

�114,3 

84,5' 

Figure 1 : Dimensions 

Isolation valve 

Filling 

ti 
' -n 

I [ 
' 

' 

L- _ .J
Figure 2 : Assembly 
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8.4 DUST FILTER NW 25 (FAP 25) 

8.4.1 Description 

The dusHilter Is Installed on the intake ot a pump or forepumplng set 
handling dust or particle-laden gases (vacuum packing, metallurgy, 
lamp manufacture. evaporation ... }. 
This filter collects dust particles with a diameter greater than 
6 microns and thus protects the pumping system without any appre
ciable pressure drop. 

This accessory Is designed for the pump ng of nol very corrosive 
gases and Is therefore not recommended for use in the micro
electronic field. When condensable vapors are pumped and 
also with polymer products. 

8.4.2 Characteristics 
Overall dimensions : see figure 1. 
Connection : NW 25 Pneurop. 
Part number : 068440. 
Weight : 140 g. 
Material : polycarbonate body, 

glass microfiber + epoxy blinder cartridge, 
Flllration capacity : 15 m3/h. 
Maximum service temperature : 80°C. 
Connection to pump : side marked '' Pump i ". 
Delivered with : 1 clamp NW 25 {PIN 083264), 

1 centering ring NW 25 with Perbunan o-rlng 
(PIN 068189). 

8.4.3 Installation 

a) As a general rule, the sealing arrangement and materials used for
the manufacture 01 the accessor es used upstream and downs· 
!ream of the dust filter should be compatible with the gases hand
led and the desired safety requirements. 

b) The dust fllter ports are equipped with Pneurop NW 25 ISO ends 
for quick-disconnect couplings allowing adaptation of various
piping elements1(see diagram 7). 

c) Prior to connecting the filter to the system, mark the lnstal· 
lation direction; the "Pump " side mus1 be connected to the 
forepump ntake (label 7).

8.4.4 Utilization • Maintenance 

a) Cartridge saturation
A reduction of the pumping velocity Indicates fllter clogging. In this
condition, the cartridge causes a pressure drop which varies accor
ding to the degree of contamination. It Is then necessary to replace 
the cartridge and clean the filter. 

b) Dlsmantllng of dust filter (see figure 2) 
CAUTION : Prior to performing any work on the filter. ensure that the
pump is stopped and that the filter is sub]ected to the atmospheric
pressure.
- Remove the connecting screws (6).
- Remove the body (1 ), spring (5), valve {4 ), clogged cartridge (3)

and the O-ring (2), 

c) Oeanlng
- NEVER CLEAN THE CARTRIDGE: IT MUST BE SYSTEMATICALLY 

REPLACED BY A NEW CARTRIDGE
- Clean the parts with a dry cloth and, If necessary, FREON 113�
- Replace the O-rlng (2) with a new seal. 

• Du Pont de Nemours registered Trademark. 

d) Reassembly 
- Place the O-rlng (2) in its groove In the lower body. 
- Install the new cartridge (3) and push down until contactlng the 

bottom of the body. Install the valve (4) with the smooth face on 
the cartridge side; center the spring (5) on the valve (4). Flt the 
upper body (1) and secure with the screws (6). 

8.4.5 Spare parts 

Reference Description Part number 

3 cartridge 068445 

2 a-ring 079015 
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1. Body
2. O-rlng 
3. Filter cartridge 
4. Safety valve
5.Spring 
6. Fasteners
7. Label

---¢78--

Pneurop NW 25 

Figure 1 

Figure 2 
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PLANCHE 2 : REGLAGE DU SYSTEME D'ETANCHEITE 
DIAGRAM 2 : ADJUSTMENT OF ANTISUCKBACK VALVE ASSEMBLY 
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1.50 Hz (IEC Motor) 

+ 0,5 
0, 5 +o mm 

52630 

+o.5 
0,5 +o mm-,i. .,_

2.60 H (U.S. Motor) 

PLANCHE 3: R�GLAGE DE L'ACCOUPLEMENT / VENTILATEUR 
DIAGRAM 3: COUPLING I FAN ADJUSTMENT 

ABBILDUNG 3: EINSTELLUNG VON KUPPLUNG UNO VENTILATOR 
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Precede de demontage des joints a levre 
Removal of lip seals 
Uppendichtungen Demontage 

Manchon protecteur 
Protective sleeve 
SchutzhUlse 

�:=---

Mandrins de montage des joints a levre 
Tools for installing lip seals 
Montagedorn 
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PLANCHE 4 I DIAGRAM 4 / ABBILDUNG 4 

■ 0 adapte au mandrin
de la presse au 
de la perceuse 

■Diam.adapted to press
or drill chuck 

■ Dorndurchmesser
entsprechend Presse oder 

Bohrmaschine 
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Pompes , 004 A a 2012 A 

1004 A to 2012 A pumps 

1004 A zu 2012 A Pum en 

4 
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POCHETTE DE JOINTS @ - LOT DE MAINTENANCE @+@ 
MINOR MAINTENANCE @ - MAJOR MAINTENANCE @ +@ 
ERSATZDICHTUNGEN @- WARTUNGSMATERIAL@+@ 

14 
17 
23 
35/3 
54/9 
58 
X* 

• 
Z* 

0 
18 

59 

oo=o 
27 
e·e 

62 
63 
I 

J 

34 ---! ·,/-
51,,,,-

12 
5 

�. 

46 

� 

47 

10 

* 46

• Pompes ayant un numero de serie < 50000. Pumps with serial number before 50000. Pumpen mit Seriennummer vor 50000. 
® Bouchon � 1/4 / Plug G 1/4 / Bllnctstopf / @ Clapet / Valve plate / Ventilleller 

PLANCHE 8 / DIAGRAM 8 / ABBILDUNG 8 
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POMPES HUILES ACCESSOIRES 
PUMPEN OL ZUBEHOR 

TABLEAU DE S�LECTION !ll TABLE OF PUMPS DES POMPES ET ACCESSOIRES ,;; 'E 
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Cryoghie 
0 X X X 0 0 Cryogenics Kryotechnlk 

Recup�ration de gaz precieux 
Ruckgewinnuog leuerer Gase 0 X 0 0 X X • Noble gas recO'lery 

Pompage de l'oxyg�ne 
Pumpen von Sauerstolf X X ... X 0 • Oxygen pumping 

Sechage 
X X 0 e e X X e OryingTrocknung 

Lyophillsatlon allmentalre 
X X 0 X e Freezs drying, loadGelriertrocknung 

Lyophlllsallon blologiQue e X X 0 ◊ e e e X Freeze drying, biology Biolog. Getriertrocknung 

O�pOt en phase gezause (CVO) t LPCVO 
X 0 X 0 ◊ • X 0 X 0 CVD + LPCVD Beschichten ln Gasphese + LPCVD 

Implantations d'fons 
X >< 0 0 0 X Ion Implantation lonimplantation 

Gravu1e seche 
0 e 0 X e X e 0 0 e X e X Dry etching T rockenatzung 

Evaporation sous Yide 
X X 0 0 0 0 e Vacuum evaporation Vakuumverdampfung 

Pulv�risation ca\hodique 
X 0 X e X e e Cathode sputlaring Katodenzerstilbung 

Epitaxle X 0 X X X Epitaxy Epitaxle 

lmp1egna1ion sous vide 
X X e 0 ◊ e X ◊ Vacuum impregnationVa ku umimprjj;Jni erung 

lndustrie lrigorillque 
Kiihlindustrie X X X e e Refrigarntlon Industry 

Fabrication de lampes 
Lampenlabrikatlan X 0 X 0 X e e 0 Bulb manufacture 

Pampage da tuba calhod!que 
X X X .e e Cathode tube pumping

Evakulerung van Katadensfrahlrilhren 

Oistillalion moleculaire 
X ◊ 0 0 e e e 0 Molecular distillation Molekulardestlllatlcn 

Emballage sous vide 
X X X X 0 Vacuum packaging 

Vakuumverpackung 

ContrOle d'etanchelte 
X X X 0 0 Leak derec�on 

Lecksuohe 

X Conselll6 • Emptohlen X Recommended 

0 Possible • Mogllch 
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A Dangereux • Gelahrllch 
PUMP OIL ACCESSORY 

A Oangeious 

ALCATEL vous fera profiter de son experience en vous conseillanl a ta leis sur le cholx de la pompe et sur celui des accessoires repondant au 
mieux a votre applicatlon. 

- ALCATEL stehl Ihnen zur Beralung beim Kaut von Pumpen und Zubehtir mil seiner Erfahrung zur Verfi.lgung. 
\LCATEL'S experience may assist you ln proper seleclion of pumps and accessories best suited for your application. 
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ACCESSOIRES DE RACCORDEMENT 
Er ELEMENTS DE CANAUSA TION 

Anneaux de centrage 
- inox/Perbunan 
- inox/Viton 

Colliers de serrage 

Tuyaux plastique arme 
longueur 1 m 

Tuyaux nexlbles inox 
longueur 0.5 m 
longueur 1 m 

Embouts lisse 
- Macrovac 
- lnox. 

Coudes egaux 
- Macrovac
- lnox.

Tes egaux 
- Macrovac 
- lnox. 

Obturateurs 
- Macrovac 
- lnox.

CONNECTING$ ACCESSORIES ANSCHLUSSFLANSCHE UNO 
AND VACUUM FITTINGS VERBINDUNGSELEMENTS 

Centering rings Zentrlerringe 
- stainless steel/Buna - Edelstahl/Perbunan 
- stainless steel/Viton - EdelstahlNiton 

Quick connect clamp Spannrlnge 

Renforced plastic hoses Plastlkschliiuche 
1 m lenght Lange 1 m 

Flexible stainless steel Edelstahl-Wellschlauche 
hoses 0.5 m lenght Lange 0,5 m 

1 m lenght Lange 1 m 

Long nipples Anschweissflansche 
- Macrovac -PVC 
- stainless steel - Edelstahl 

Symmetrical elbows Wlnkelsti.icke 900 
- Macrovac -PVC

- stainless steel - Edelstahl 

Symmetrical tees T - StUcke 
- Macrovac -PVC
- stainless steel - Edelstahl

Blank-off flanges Blindflansche 
- Macrovac -PVC 
- stainless steel - Edelstahl 

PLANCHE 7 / DIAGRAM 7 / ABBILDUNG 7 

RACCORDEMENT DN 25 Ref. 
NW 25 CONNECTION PIN 
NW 25 FLANSCH Best Nr. 

Pompes standards Pompes chlmlstes 
Standard pumps Chemical pumps 

Standard-Pumpen Chemie-Pumpen 

068189 
068229 

083264 083264 

068271 

068371 
068372 

068591 
068237 

068581 

068536 

068582 

068563 

068594 

068196 



PIECES DE RECHANGE POUR 
ERSATZTEILLISTE FUR 
SPARE PARTS LIST FOR: 1004 A- 2004 A - 2008 A -1012 A- 2012 A - 2020 A 

REP. 

102 

103 

104 
105 
108 

108 

111 
117 
123 
124 
125 

126 
129 

102 

103 

104 
105 

108 

111 
117 
116 
124 
125 

126 
129 
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DESIGNATION BENENNUNG SPECIFICATION 

VERSION US - US VERSION - AMERIKANISCHE AUSF0HRUNG 

Embout d'asplraUon 
NW 25 
Embout de refoulement 
NW25 
Joint C 3,6-0 29,3 
Joint C 3,6·0 26,2 
Moteur mono. 
115/230V 
60 Hz-1800 trlmn· 
Moteur trl. 
230/460 V • 60 Hz 
1600 tr/mn 
1/2 Manchon moteur 
Protecteur 
Flasque d'adaptatlon 
Embout d'adaptateur 
Anneau de centrage 
NW 25 
Coll!er de serrage 
Vis He - M 6 x 10 

Ansaugstutzen 
NW 25 
Auspoffstutzen 
NW25 
Dlchtung C 3,6-D 29,3 
Dichtung C 3,6-D 26,2 
Wechselstrommotor 
115/230 V 
60 Hz-1800 tr/mn· 
Drehstrommotor 
230/460 V - 60 Hz· 
1600 tr/mn 
KUpplungshalfte 
Schutzkappe 
Flansch 
Stlltzen 
Zentrierringe 

Spanning 
Schraube He · M 6 x 10 

Inlet port 
NW 25 
Exhaust port 
NW 25 
a-ring c 3,6-D 29,3 
a-ring c 3,6-D 26,2 
Single phase motor 
115/230 V 
60 Hz-1800 rpm· 
Three phase motor 
230/460 V - 60 Hz 
1800 rpm 
Motor coupling 
Protector 
Plate 
Nipple conectlon 
Centering ring 

Quick connect clamp 
Screw He • M 6 x 1 0 

VERSION JAPON - JAPANESE VERSION • JAPANISCHE AUSF0HRUNG 

Embout d'asplratlon Ansaugstutzen Inlet port 
NW25 NW25 NW 25 
Embout de refoulement Auspoffstutzen Exhaust port 
NW25 NW25 NW 25 
Joint C 3,6·0 29,3 Dichtung C 3,6-D 29,3 O-ring C 3,6-D 29,3 
Joint C 3,6-D 26,2 Dlchtung C 3,6-D 26,2 O-rlng C 3,6-D 26,2 
Moteur Motor Motor 

1/2 Manchon moteur KUhplungshalfte. Motor couplihg 
Protecteur Sc utzkappe Protector 
Joint torique C 5-D 28 Dichtung C 5-D 28 O·ring C 5-D 28 
Embout d'adaptateur SHltzen Nipple conectlon 
Anneau de centrage Zentrlerringe Centering ring 
NW 25 
Cailler de serrage Spanning Quick connect clamp 
Vis He • M 6 x 10 Schraube He - M 6 x 10 Screw He • M 6 x 10 
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