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Safety information

Obligation to Provide Information NOTICE
Before installing and commissioning the COOLPOWER, carefully read
these Operating Instructions and follow the information so as to ensure ||.l||

optimum and safe working right from the start.

The Oerlikon Leybold Vacuum COOLPOWER has been designed for safe
and efficient operation when used properly and in accordance with these
Operating Instructions. It is the responsibility of the user to carefully read and
strictly observe all safety precautions described in this section and through-
out the Operating Instructions. The pump must only be operated in the
proper condition and under the conditions described in the Operating
Instructions. It must be operated and maintained by trained personnel only.
Consult local, state, and national agencies regarding specific requirements
and regulations. Address any further safety, operation and/or maintenance
questions to our nearest office.

DANGER indicates an imminently hazardous situation which, if not

avoided, will result in death or serious injury. DANGER

>

WARNING indicates a potentially hazardous situation which, if not
avoided, could result in death or serious injury. WARNING

CAUTION indicates a potentially hazardous situation which, if not avoided,
could result in minor or moderate injury. CAUTION

NOTICE is used to notify users of installation, operation, programming or
maintenance information that is important, but not hazard related.

We reserve the right to alter the design or any data given in these Operating
Instructions. The illustrations are not binding.

Retain the Operating Instructions for further use.
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Safety information
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Important Safety Information

Mechanical hazards

The cold head and the pressure lines are pressurised to a helium filling
pressure of up to 16 bar during standstill and up to 28 bar during
operation.

Even after switching off, cold head and pressure lines remain
pressurised up to a filling pressure of 16 bar.

Fit or disassemble the pressure lines only after having switched off the
compressor unit first.

Releasing the pressure lines while the cold head is cold may, when
warmed, cause a pressure rise which may exceed the permissible
operating pressure of 28 bar.

The cold head must only be operated with the specified compressors,
pressure lines and electrical connecting lines.

For its conforming utilisation the cold head must be installed within an
insulating vacuum. The operator is responsible for properly designing
the vacuum vessel.

All lines which are used (electric lines and pressure lines) must be
undamaged.

Do not lay flexible pressure lines along passageways — risk of damage
and corrosion!

Always maintain a bending radius of at least 20 cm - risk of pinching!
Do not damage the pressure lines with pointed or sharp items!

Do not repair pressure lines!

Do not install any damaged pressure lines!

After disassembly, provide the self-sealing fittings with protection caps.

Pressurised parts of the cold head must not be processed
mechanically or thermally.
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Safety information

Electrical hazards

The electrical connections must only be provided by a trained
electrician in accordance with VDE 0105 according to the guidelines of
VDE 0100 (or corresponding to the harmonised national standards and
guidelines which apply in the country where the equipment is being
operated).

The electrical connecting line between the compressor unit and the
cold head must only be connected or disconnected provided the
compressor unit was switched off first and reliably disconnected from
the mains power. Risk of suffering an electric shock. Moreover,
compressor unit and cold head may suffer damage.

Un-authorised conversions and modifications to the equipment are
prohibited for safety reasons.

Hazardous voltages are present inside the cold head. In case of
contact, death or severe injury can result.

After all servicing work, running of an electrical safety test is
mandatory.

Do not expose the cold head to splash or drip water.

Lay the connecting lines so that they cannot be damaged. Protect the
lines against humidity and contact with water.

When storing the cold head and the connecting cables in a humid
atmosphere then these components may corrode. Corrosion forms
conductive deposits which can result in short-circuits or reduced
insulation of voltage carrying parts.

Thermal hazards

During operation the cold stages become very cold, touching will
cause skin injury. Never operate the cold head without insulating
vacuum.

The cold head motor or the low pressure helium connection can get
hot (50 to 60 °C approx.). Protect parts from being touched
inadvertently and leave these to cool down before beginning any
maintenance work on the instrumentation.

WARNING

I\

CAUTION

A\
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Safety information
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Hazards caused by materials and substances

When draining out helium do not direct the gas in the direction of
persons or components. Compressed gas at high concentrations can
have a suffocating effect. Do not breathe in helium at high con-
centrations!

The cold head may suffer contamination from the process or due to
environmental influences. Contaminated parts can cause health
impairments and environmental damage.

Before beginning with the work inform yourself about any possible
contamination. When handling contaminated components, observe the
pertinent regulations and comply with the protective measures.

When using the regeneration heaters from Oerlikon Leybold Vacuum,
note the safety precautions detailed in the enclosed Operating
Instructions.

Danger of ignition

Risk of explosion!

The cold head in its standard version is not suited for operation in
explosion hazard areas. Please consult us if planning such a use.

Dangers in connection with safety-related measures and
precautions

The insulating vacuum must be provided with a safety valve which
opens

- when a leak occurs between the high-pressure helium and the
insulating vacuum

- when frozen gases which collect because of leaks in the insulating
vacuum are released when shutting down and warming the cold head.

The safety valve present at the cold head must not be blocked or
modified.

The cold head is operated through the connected compressor. In the
event of a brief mains power failure the compressor will automatically
revert to its previous operating status.

Risk of damagie to the cold head
Only very high purity helium (with a purity of 99.999% or higher) must
be used.

Operate the cold heads with the permissible settings at the com-
pressor only. The cold heads described operate off three-phase mains
power. For this refer to the notes in the Operating Instructions for the
COmpressor.

Operating the cold head motor without connected helium circuit will
cause a thermal overload of the cold head motor and damage to the
cold head.

Do not confuse high-pressure and low-pressure connections.
Confusing these can cause damage in the cold head.
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Description

1 Description
Gifford-McMahon cryogenerators consist of:

B the oold head,
B the compressor unit,

B and flexlines.

1.1 Design and Function

The cold heads COOLPOWER 5/100 (T), COOLPOWER 7/25, COOLPOWER
140 T and COOLPOWER 50 generate in connection with a compressor unit
“cryogenic” temperatures, i.e. temperatures below 120 K (K = Kelvin).

The COOLPOWER 5/100 (T) and 7/25 units are of a two-stage design, the
COOLPOWER 140 T and 50 are of a single-stage design.

A cold head is utilized e.g. to refrigerate samples or to cool shielding plates
or cryoanels.

A pair of flexlines connect it to a compressor unit. Cold head, flexlines and
compressor unit are equipped with self-sealing fittings and are filled with
high-purity, high-pressure helium gas.

Oerlikon Leybold Vacuum cryogenerators operate in a closed helium gas

cycle according to the Gifford-McMahon principle. In this process, helium gas ~ Gifford-McMahon principle
is compressed in a compressor. The pressure is then decreased in the cold

head to generate low temperatures.

A rotating control valve (1/8) controls the movement of the displacer, the

expansion of the helium gas in the cold head, and the pneumatic drive of the =~ Control valve
displacement piston. The control valve is mounted on the shaft of a

synchronous motor (1/9) which is supplied with electric power from the

compressor unit.

The frequency of the compressor piston movement is 2 Hz at a line
frequency of 50 Hz, 2.4 Hz at a line frequency of 60 Hz.

For the two-stage cold heads, the displacer pistons of the 1st (1/3) and 2nd
stage (1/6) are mechanically interconnected.

A safety valve (1/11) protects the cold head against excessively high helium
pressure. Safety valve

The cold head has a weld-on pipe (1/7) or a flange for mounting on the
system.

The refrigerating capacity of the refrigeration stages depends on the
temperature. Fig. 4 shows the characteristic curves for refrigerating capacity.

1.2 Standard Specification
Gifford-McMahon cold head with copper flanges, safety valve and power
cord with plug for connection to the compressor unit.

The cold head is filled with 16 bars of ultra-pure helium (99.999 % purity or
higher).

The COOLPOWER 5/100 (T) and 140 T have a mounted electrical cable with
plug for connection to the compressor unit.

GA12119_00_A3 - 01/2012 - © Oerlikon Leybold Vacuum 7



Description

Fig. 1 Two-stage Gifford-McMahon cold head COOLPOWER 5/100 (Part No. 893 05; schematic diagram)
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1.3 Technical Data

Cold head COOLPOWER
Part No.

Compressor unit COOLPAK

Refrigerating capacity at 50/60 Hz
1st stage at 80 K, approx.
1st stage at 20 K, approx.
2nd stage at 20 K, approx.
2nd stage at 10 K, approx.

Lowest achievable
temperature, approx.
1st stage

2nd stage

Cooldown time
of 2nd stage to 20 K, approx.
to 20 K, approx.

Permissible ambient temperature

He filling pressure
at room temperature 1)

Opening pressure
of safety valve

He connections:
Self-sealing fittings

Weight excluding power cord, approx.

Connection for mounting
on the system

Holes with a thread M4
at the copper flanges
1st stage

2nd stage

Length of power cord
to the compressor unit

Type of protection
provided by the housing
DIN/VDE Standard 0470-1

5/100
893 04

6000, 6200

100 W

6 W

=35K
= 10K

20 min

Flange

DN 160 ISO-K

5/100 5100 T
893 05 129 78
6000, 6200 6000, 6200
100 W 100 W
6W 7W

- 3W
=35K =35K
= 10K 6 K
20 min 20 min

10-40 °C
16(-1) bar
28 bar
1/2%, m 2)
8 kg
Weld-on pipe Weld-on pipe
@130 mm @130 mm

16 16

6 6

45m
IP 52

) State of delivery; for filing pressure during operation refer to the Operating Instructions for the compressor unit.

2 f =female coupling, m = male coupling; Type ,Aeroquip series 5400“ or compatible types

Description

140T
842 030

6000, 6200

140 W
20W

=15K

55 min

Flange
DN 160
ISO-K
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Description

Cold head COOLPOWER 7/25 50
Part No. 842 040 842050v0000
Compressor unit COOLPAK 2000, 2200 2000, 2200

Refrigerating capacity at 50/60 Hz

1st stage at 80 K, approx. 25 W 50 W
1st stage at 20 K, approx. - -
2nd stage at 20 K, approx. 7W -

2nd stage at 10 K, approx. - -

Lowest achievable
temperature, approx.

1st stage =35K =25 K
2nd stage =10K -
Cooldown time
of 1st stage to 20 K, approx. 20 min
of 2nd stage to 20 K, approx. 20 min
Permissible ambient temperature 10-40 °C

He filling pressure
at room temperature 1)

Opening pressure

of safety valve 28 bar

He connections:

Self-sealing fittings 1/2%, m 2)

Weight excluding power cord, approx. 8 kg

Connection for mounting

on the system Weld-on pipe Weld-on pipe
@130 mm @130 mm

Holes with a thread M4

at the copper flanges

1st stage 8 8
2nd stage 6 -

Length of power cord
to the compressor unit - -

Type of protection provided
by the housing
DIN/VDE Standard 0470-1 IP 52

) State of delivery; for filing pressure during operation refer to the Operating Instructions for the com-
pressor unit.

2) f = female coupling, m = male coupling; Type ,Aeroquip series 5400“ or compatible types

10 GA12119_002_A3 - 01/2012 - © Oerlikon Leybold Vacuum



1.4 Ordering Data

Cold head COOLPOWER 5/100
with flange DN 160 ISO-K
with weld-on pipe

Cold head COOLPOWER 5/100 T
Cold head COOLPOWER 7/25

Cold head COOLPOWER 50
with flange DN 100 CF-R
with weld-on pipe

Cold head COOLPOWER 140 T
Other flanges

Compressor units for COOLPOWER 5/100 Tand 140 T

COOLPAK 6000-H 400V, 50 Hz, 3ph,

470V, 60 Hz, 3ph

200 V Y, 50 Hz, 3ph,
200/230 V, 60 Hz, 3ph

COOLPAK 6200-H

Compressor units for COOLPOWER 7/25

Water cooling

COOLPAK 2000 230V, 50 Hz, 1ph

COOLPAK 2200 208V, 60 Hz, 1ph
Air cooling

COOLPAK 2000 A 230V, 50 Hz, 1ph

COOLPAK 2200 A 208 V, 60 Hz, 1ph

Mains power cord for COOLPAK 6000
3.5 m long, 4x4mm?, with CE plug (32 A/6h, 3+N+PE)
3.5 m long, 4xAWG 12, with NEMA plug
(L16-20P, 20 A/480 V)

Mains power cord for COOLPAK 6200
(also suitable for COOLPAK 6000
with conductor ferrules (4xAWG 10)
10 m long
20 m long

COOLPAK: water-cooled compressor unit. The helium
connections of the compressor units listed here are m 2
1/2%, 1/2“self-sealing fittings.

Flexlines, in each case, 1 pair with f 2 Aeroquip fittings
FL 4.5 (1/2¢, 1/2%), 4.5 m long

FL 9.0 (1/2%, 1/2%), 9 m long

Electrical connection cable for COOLPOWER 7/25, 4.5 m long

Electric extension cable for the
cold-head power cord, 4.5 m long

Description

Part No.

893 04
893 05

129 78
842 040

842050V0001
842050V0000

842 030

upon request

840000V6001

840000V6201

840000v2000
840000v2200

840000v2010
840000v2210

893 95

893 96

840 111
840 112

892 87
892 88
400 000 323

893 74

Further accessories for the connection and operation of cold heads: See the

Operating Instructions for the compressor unit.
1) Operation at 230 V, 50 Hz is possible with additional measures.

2} f = female coupling, m = male coupling; Type ,Aeroquip series 5400“ or compatible types

GA12119_00_A3 - 01/2012 - © Oerlikon Leybold Vacuum
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Description

47,5

Oy

a2 r &*
I

13,5°

13,5°

127
\‘/ 1287

pi) R
i aR
N\,

COOLPOWER 5/100, Part No. 893 05
COOLPOWER 5/100 T, Part No. 129 78

Fig. 2a Dimensional Drawing , dimensions in mm

47,5

S
0322 | i
I
129
027 ¢
|-(J 92 2 ]
de O 115 —mp 470
I 1 277,5
|
|- 80 | 6
\ 4745
DN 160 ISO-K [ T
[ J

? I EITHA
149 T | ————
«—//:

COOLPOWER 5/100, Part No. 893 04

12 GA12119_002_A3 - 01/2012 - © Oerlikon Leybold Vacuum

N,



Description
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Description
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Transportation and Storing

2nd (refrigeration) stage, copper flange

1st (refrigeration) stage, copper flange
Weld-on pipe or flange

Electrical connection cable to compressor unit
(Separate cable for COOLPOWER 7/25;

must be plugged in at the cold head motor)
Helium low-pressure connection

Safety valve

7 Helium high-pressure connection

AN =

[ONe)}

Fig. 3 Cold Head COOLPOWER 5/100

2 Transportation and Storing

Storing and transporting the cold head
Store the cold head in a dry place at temperatures between —20 °C and
+50 °C; during transportation avoid exposure to shock and vibration.

Due to the limited stability of the cold head, always use suitable props or
supports (such as the original packaging) for storage and shipment.

The cold head must not be picked up by the second cooling stage for
shipment. It can be handled at the motor and the connection flange.

GA12119_00_A3 - 01/2012 - © Oerlikon Leybold Vacuum 15



Installation

Installation

Conforming Utilization
The cold head generates in connection with a compressor unit “cryo-
genic” temperatures, i.e. temperatures below 120 K (K = Kelvin).

The cold head has been designed for operation with a very high purity
helium (purity 99.999% or higher). Compressors and connected cold
heads have been designed to be operated in indoor rooms.

The cold head must, when being operated, be firmly installed to the
insulating vacuum, respectively welded to it.

The cold head must only be operated with the compressors, pressure
lines and electric connecting lines specified for it. Connecting other
components requires prior approval by Oerlikon Leybold Vacuum.

3.1.1 Non-conforming utilization
Non-conforming utilizations for the cold head are among others:

1.

Safety devices must not be disabled.

2. Use of helium which is not pure (a purity of 99.999 % or higher is
required) or other gases.

3. Operation at helium pressures higher than those specified.

4, Use of the cold head in environments which demand a type of pro-
tection in excess of IP 54 and altitude above 1000 m.

5. Operation without connected helium pressure lines and compressor.

6. Removal, covering or obstructing warning information.

7. Standstill or storing the cold head without having sealed it off suitably
and dried it. When stored in a humid atmosphere there is the risk of
corrosion.

8. Cold head, cables and pressure lines must not be used to climb onto
the system.

9. The use of compressors, cables, helium pressure lines and other
accessories not approved as original accessories from Oerlikon
Leybold Vacuum.

10.  Conversions, modifications and maintenance work by personnel not
authorised by Oerlikon Leybold Vacuum.

CAUTION Any non-conforming utilisation of coldhead, cryo pumps and accessories

A

can result in severe injury and may cause damage to components.

16 GA12119_002_A3 - 01/2012 - © Oerlikon Leybold Vacuum



Installation

3.2 Unpacking and Checking the Delivery
Unpack the equipment immediately after delivery, even if it is to be put into
operation at a later date.

Before doing so, examine the shipping container for any external damage.

Then completely remove the packaging materials. The shipping container and
packaging materials must be kept in the case of return shipments becoming
necessary.

Check that the equipment is complete and carefully examine it visually.

If any damage is discovered, report it immediately to the forwarding agent
and insurer. If the damaged part has to be replaced, please get in touch with
Oerlikon Leybold Vacuum.

In order to prevent the formation of condensate, leave the cold head to warm
up to room temperature before installing it.

GA12119_00_A3 - 01/2012 - © Oerlikon Leybold Vacuum 17



Installation

3.3 Connecting the cold head

Insulation vacuum
The cold head can be installed in any position. The cold head is delivered
complete with a weld-on pipe or with a flange for installation in a system.

The copper flanges have holes with an M4 thread. They are used to fasten
parts to be cooled.

Connect the cold head to the compressor unit. Refer to the Operating
Instructions for the compressor unit.

The refrigerating stages have to be thermally vacuum insulated from the
environment (p = 5-10" 2 mbar) to be able to cool the cold heads. We will
gladly be of assistance in selecting a suitable vacuum pump.

NOTICE Do not interchange the high-pressure- with the low-pressure connections.
V » 3 Wrong connection may damage the cold head.

18  GA12119_002_A3 - 01/2012 - © Oerlikon Leybold Vacuum



Installation

Refrigerating capacity O1 of the 1st stage as a function of Refrigerating capacity Q2 of the 2nd stage as a function of tem-
temperature T of the 1st stage (2nd stage: Q,=0). perature T, of the 2nd stage (1st stage: T, = 80 K = constant)

w
30

25

20
Q
15 5/100
7/25

10

[¢)]

0 - ‘

0 50 100 150 200 250 300 0 50 100 150 200 250 300 gk
T4 Tz
Operation with the recommended compressor unit at 50 Hz; measured under standard acceptance conditions:
(Cold head in vacuum, 2nd cold stage thermally shielded by a high gloss nickel-plated radiation shield on the 1st refrigerating stage.

Load Q simulated by electrical heater.)
Fig. 4 Refrigerating capacities as a function of the temperature

3.4 Electrical Connection

Please note the safety information given in Section 0.2. CAUTION

A\

Before connecting the electrical connection cable, check to ensure that the
compressor unit is set for the correct line voltage. Refer to the compressor
unit operating instructions for details.

GA12119_00_A3 - 01/2012 - © Oerlikon Leybold Vacuum 19



Installation

CAUTION

{

»,

SIS

Fig. 5 Mounting the self-sealing couplings

3.5 Installing the Flexible Pressure Lines

Use flexlines from Oerlikon Leybold Vacuum only.

Replace any damaged flexlines.

Working instructions for self-sealing screw fittings
The interconnecting cables and elements possess self-sealing screw fittings.
The connections can be opened and closed without helium escaping.

Remove the protective caps from the screw fittings.
Keep the protective caps in a safe place.

Check all connections for dust and dirt particles and clean them as
necessary using a clean, lint-free cloth or a soft, clean brush.

Do not use solvents to clean the connections! The connections must not be
greased or oiled.

Check the correct fit of the flat gaskets in the screwed fittings with external
thread. Replace missing or damaged gaskets.

To mount the pressure lines, only use the supplied fork wrenches or fork
wrenches approved by Oerlikon Leybold Vacuum.

Only connect or disconnect pressure lines if the compressor unit is turned off
and the pressure is below 28 bar.

Do not twist the pressure lines.

When fixing the screw fittings, use one wrench for tightening and a second
wrench for countering; see Figs. 5 and 6.

20 (GA12119_002_A3 - 01/2012 - © Oerlikon Leybold Vacuum



Installation

Fixing the screw fitting on the compressor unit Fixing the screw fitting on the cold head
hold up tui1 hold up turn
— \
:| —
a__ a__ a 3
Compressor unit L) Cold
; 5 5 head
16" 1° 19/16"1%/ 46’ 11/« 1 18/« {1y«
27) 1 1/8“ (27‘;6 16 8
on the adsorber
Removing the screw fitting from the compressor unit Removing the screw fitting from the cold head
Ioo? hold up |OOiI’_] hold up
— \
= = Jogl)mr:
Compressor unit d Cold
head
hold up turn hold up turn
)
:| —
E E —
. Cold
C t
Ompressor uni — hoad

Fig. 8 Mounting and removing self-sealing screw fittings

1/2" screw fitting:
B For tightening, use a 1%/,4" wrench;
B for holding up, use a 1" wrench.

Tighten all screw fittings up to their stop and then turn them back by 1/4 turn
for relief.

If flexible pressure lines need to be routed with bending radii less than 30 cm,
install 90° elbows; see Section 1.4

To extend the helium pressure lines, use line couplings; see Section 1.4.

Bundle the flexlines and protect these against tripping and damage.

GA12119_00_A3 - 01/2012 - © Oerlikon Leybold Vacuum 21



Installation

©7
[=X]
eag

©)|| (green)

Low-pressure flexline

Flexline Color

1. High pressure  red

2. High pressure red

3. Low pressure green

4. Low pressure green

Attached to

connection Color High pressure flexline
Compressor- (red)

High pressure red

Cold head

High pressure red

Cold head Note the sequence of the
Low pressure green connections 1, 2, 3 and 4
Compressor-

Low pressure green

Fig. 7 Connecting the compressor unit and cold head

NOTICE

y

\'\

Connect compressor unit and cold head
Connect the flexlines in sequence, (13/1) to (13/4), corresponding to the
direction in which the helium flows.

Do not mix up the high- and low-pressure connections.

Interchanging these connections can cause damage inside the cold head.
Do not use a flexline on the high-pressure side which was ever used on
the low-pressure side.

Do not connect the high-pressure connection directly to the low-pressure
connection (short-circuit).

Operation with directly connected high- and low-pressure.

Checking the helium filling pressure

After installation, check the helium filling pressure at the pressure gauge
and correct it if required. The correct filling pressures and the filling process
are described in the Operating Instructions for the compressor.

Detach flexlines only with the compressor unit switched off, the cold head
warmed up, and when the pressure is below 28 bar (406 psig; 2.8 MPa).
See Section 4.1 for details. Detach the flexlines by unscrewing the couplings
in reverse order.

Once they have been detached, fit protective caps on the couplings.

22 GA12119_002_A3 - 01/2012 - © Oerlikon Leybold Vacuum



4 Operation
The cold head is switched on and off with the compressor unit.

For operation, the Operating Instructions for the compressor unit are needed:
13000547_002_xxx (COOLPAK 6000 H / 6200 H)
17200020_002_xxx (COOLPAK 2000 / 2200)

Observe the safety information in Section 0.6.3.

Cooldown Time for 2nd Stages
The cooldown time t;, of the cold head in a vacuum are specified in Section
1.3.

If the thermal load due to radiation is ignored, the cooldown time with
components attached can be estimated as described as follows:

t=to+ 2

Q,

t0=cooldown time of cold head without components
Q, =average refrigerating capacity of the cold head
C=heat capacity of the additional components between 300 and 20 K
300 K
C=Xm, | c (T) dar
i 20 K

m=mass
c(T)=specific heat

The following values can be inserted for the integral:

300 K

Material ci (M) dT
Copper 79 Ws-g""
Aluminium 170 Ws-g""
Stainless steel 81 Ws-g!

The following values apply for Q
recommended compressor unit;

COOLPOWER 5/100 10 W = 10%
COOLPOWER 7/25 12W + 10%

2 when operating one cold head with the

Maximum Permissible Cold-Head Temperature
The temperature of the cold head must not exceed 50 °C at the refrigerating
stages. Higher temperatures may damage components inside the cold head.

Operation

CAUTION

A
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Operation

frequent heating

CAUTION

{

»,

SIS

In the event of frequent heating, e.g. when performing the routine regene-
ration of a cryopump, limit the temperatures to 30 °C at the 1st stage and to
40 °C at the 2nd stage.

Never operate electrical heaters at the stages of the cold head without a
temperature monitor or temperature controller. Please consult us when selec-
ting suitable temperature monitors and temperature controllers.

4.1 Removing from Service
Switch off the compressor unit.

Allow the cold head to warm-up before detaching the flexlines.

Loosening the flexlines with the cold head at low temperatures can result in a
loss of helium.

Detaching the flexlines with the cold head at low temperature can, when
they heat up, result in a rise in pressure beyond the permissible 28 bar
(406 psig; 2.8 MPa) operating pressure. All the self-sealing couplings
which are not in use shall be provided with protective caps.
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5 Maintenance
We recommend installing a complete, new displacer piston after 9,000 hours
of operation.

This job can only be performed by Oerlikon Leybold Vacuum Service or
appropriately trained service personnel.

Oerlikon Leybold Vacuum offers practical seminars in which simple main-
tenance, troubleshooting of cold heads and other cryogenic components are
covered by qualified instructors. Further details are available upon request.

Improper maintenance negatively affects safety, service life and operability
and also voids your warranty.

Following repairs to the electrical circuits the cold head shall not be
returned to service before making an electrical safety test. For this reason
work such as this may be carried out only by trained and qualified service
personnel.

5.1 Oerlikon Leybold Vacuum Service

Whenever you send us in equipment, indicate whether the equipment is
contaminated or is free of substances which could pose a health hazard. If it
is contaminated, specify exactly which substances are involved. You must
use the form we have prepared for this purpose.

A copy of the form has been reproduced at the end of these Operating

Instructions: “Declaration of Contamination for Compressors, Vacuum Pumps

and Components”. Another suitable form is available from www.oerlikon.com
— Qerlikon Leybold Vacuum — Documentation — Download Documents.

Attach the form to the equipment or enclose it with the equipment.

This statement detailing the type of contamination is required to satisfy legal
requirements and for the protection of our employees.

We must return to the sender any equipment which is not accompanied by a

contamination statement.

Maintenance

Oerlikon Leybold Vacuum
practical courses

CAUTION

A

Contamination

Form
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Troubleshooting

6 Troubleshooting

Malfunction at Possible cause

the cold head

The refrigerating capaci-
ty of the cold head is
too low.

Helium loss (pressure of helium
should be approx. 22 bar when
compressor unit is operating).

Contamination in the cold head.

Oil adsorber is saturated.

Cold-head motor turning in wrong
direction.

Insulating vacuum not in order.

Too much time since displacer
piston maintenance last perfor-
med.

Control valve worn or control disk
dirty.

Helium contaminated because
adsorber performance inadequa-
te.

Cold head becomes
irregular or noisy.

Control valve worn or control disk
dirty.

External magnetic field exists
(> 30 mT=300 GauB).

Fault correction

Refill with ultra-pure helium (99.999 %
purity or higher) at compressor unit.

Use special adapter to relieve the pres-
sure at the cold-head high-pressure inta-
ke. Check the control disk and the valve.
Purge and refill with ultra-pure helium
while the cold-head motor is running.

Install a new oil adsorber.

Proceed as for “contamination”; check
direction of rotation.

Increase insulating vacuum to
<1078 mbar.

Install a new displacer piston.

Install a new control valve or control disk.

Install a new oil adsorber and purge the
system as for “contamination”. Clean the
control disk and control valve.

Install a new control valve or control disk.

Reduce the magnetic field or shield the
cold head motor and then install a new
cold-head motor.

26 (GA12119_002_A3 - 01/2012 - © Oerlikon Leybold Vacuum

Repair note

Operating
Instructions for
the compressor
unit.

Trained personnel
only.

Operating
Instructions for
the compressor
unit.

Trained personnel
only.

Trained personnel
only.

Trained personnel
only.
Trained personnel

only.

Trained personnel
only.

Trained personnel
only.



Waste Disposal

7 Waste Disposal
Persons in possession of waste oil are responsible for disposal according to
the relevant standards and regulations.

As far as waste disposal is concerned, the relevant European, national and
local regulations are to be observed. We recommmend that you entrust trans-
port and disposal of the waste to an authorized waste disposal company.

For decontamination according to the relevant standards, we recommend our
Qerlikon Leybold Vacuum Service.

The disposal of electrical and electronic components is subject to the
relevant national environmental and safety regulations. No old equipment is
withdrawn under the Waste Electrical and Electronic Equipment (WEEE)
Regulations. The responsibility for the disposal of old equipment rests with
the plant operator.

The cold head incorporates pressurized vessels. When disposing of
pressurized vessels, please observe the relevant national safety regulations.

The cold head may have been contaminated by the process or by
environmental influences. In this case the equipment must be decontami-
nated in accordance with the relevant regulations. Oerlikon Leybold Vacuum
offers this service at fixed prices. Further details are available on request.

Contaminated parts can be detrimental to health and environment. Before
beginning with any work, first find out whether any parts are con-
taminated. Adhere to the relevant regulations and take the necessary
precautions when handling contaminated parts.

Separate clean components according to their materials, and dispose of
these accordingly. Oerlikon Leybold Vacuum offers this service. Further
details are available on request.

When sending any equipment to Oerlikon Leybold Vacuum, observe the
regulations given in Section 5.1 "Oerlikon Leybold Vacuum Service”.

Contamination

CAUTION

72N
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cerlikon

leybold vacuum

EC Incorporation Declaration

The manufacturer: Oerlikon Leybold Vacuum GmbH
Bonner Stralle 498
D-50968 Cologne
Germany
Tel.: +49(0)221 347-0
info.vacuum@eoerlikon.com

herewith declares that the following product:

Product designation:  Cold head

Type designation: PIN

COOLPOWER 7/25 842040, 842040V00xx,

COOLPOWER 5/100 12978, 842021, 842021V00xx, 89304, 89305,
COOLPOWER 140 T 842030, 842030V00xx

COOLPOWER 20 11748

COOLPOWER 50 842050V00xx

RGD 5/100 842020, 89307, 89308, 89309

x=0bis 9

complies with the following fundamental requirements of the EC Machinery Directive (2006/42/EG):
Annex |, Paragraph 1.1.2, 1.1.3, 1.1.5, 1.2.6, 1.3.1,1.3.2, 1.34,1.5.1,1.5.2,1.54, 15,5, 1.6.1, 1.6.3
and 1.7

The following harmonised standard has been applied:

EN 1012-2, 1996 Compressors and vacuum pumps - Safety requirements -
Part 2: Vacuum pumps

The incomplete machine may only be put into operation after it has been determined that the machine
into which the incomplete machine shall be installed complies with the regulations laid down in the EC
Machinery Directive (2006/42/EG).

The manufacturer commits himself to make the special documentation on the incomplete machine
electronically available to national authorities upon request.

The special engineering documentation belonging to the machine was compiled in accordance with
Annex VIl Part B.

Documentation Officer Herbert Etges
Tel.: +49(0)221 347-0
Fax: + 49(0)221 347 1250
Documentation.vacuum@eoerlikon.com
Oerlikon Leybold Vacuum GmbH
Bonner Stralle 498 , D-50968 Cologne
Germany

Cologne, dated >/ 7.7 - 7-0O73 Cologne, dated Z& 47 - O - o7

/)bpc_/, ﬂ: [L:.JZ'_CHJ./{';UC‘E*J‘E—" A é, iw

Monika Mattern-Klosson Harald Udelhoven
Head of Research & Development Head of Quality Management

300312872 _002_A1 - 11/2010
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cerlikon
leybold vacuum

EC Declaration of Conformity

The manufacturer. Oerlikon Leybold Vacuum GmbH
Bonner Stralle 498
D-50968 Cologne
Germany
Tel.: +49(0)221 347-0
info.vacuum@oerlikon.com

herewith declares that the products specified and listed below which we have placed on the market,
comply with the applicable EC Council Directives.

This declaration becomes invalid if modifications are made to the product without agreement of
Oerlikon Leybold Vacuum GmbH.

Product designation:  Cold head

Type designation: PIN
COOLPOWER 7/25 842040, 842040V00xx,
COOLPOWER 5/100 12978, 842021, 842021V00xx, 89304, 89305,
COOLPOWER 140 T 842030, 842030V00xx
COOLPOWER 20 11748
COOLPOWER 50 842050V00xx
RGD 5/100 842020, 89307, 89308, 89309
x=0 bis 9
The product complies to the following European Council Directives:
EC-Directive relating to Low Voltage Directive (2006/95/EC)
EC-Directive relating to Pressure Equipment Directive (97/23/EC)
The following harmoenised standard has been applied:
EN 60204-1: 2006 Safety of machinery - Electrical equipment of machines -

Part 1: General requirements

Cologne, dated (7 7.1 - O4-0'7 Cologne, dated 2077~ O7- 02

e bo el Vo ‘. / .// A

“Dr. Monika Mattern-Klosson Harald Udelhoven
Head of Research & Development Head of Quality Management

300312872 _002_A1 -11/2010
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cerlikon
leybold vacuum

Declaration of Contamination of Compressors, Vacuum Pumps and Components

The repair and / or servicing of compressors, vacuum pumps and components will be carried out only if a correctly completed declaration has
been submitted. Non-completion will result in delay. The manufacturer can refuse to accept any equipment without a declaration.

A separate declaration has to be completed for each single component.

This declaration may be completed and signed only by authorized and qualified staff.

Customer/Dep./Institute : Reason for return: [X] applicable please mark
Address : Repair: [ ]chargeable [ ] warranty
Exchange: [ |chargeable [ ]warranty
[ ] Exchange already arranged / received
Person to contact: Return only: [ rent [ ]loan [ ] for credit
Phone : Fax: Calibration: [_]DKD [_] Factory-calibr.
End user : [] Quality test certificate DIN 55350-18-4.2.1
A. Description of the product: Failure description:
Material description :
Catalog number: Additional parts:
Serial number: Application-Tool:
Type of oil (ForeVacuum-Pumps) : Application- Process:
B. Condition of the equipment No') Yes No Contamination : No" Yes
1. Has the equipment been used (] — toxic O O
2. Drained (Product/service fluid) ] ] corrosive ] ]
3. All openings sealed airtight [ flammable ] ]
4. Purged ] ] explosive 2 ] ]
If yes, which cleaning agent radioactive 2 ] ]
and which method of cleaning microbiological 2 ] ]
" If answered with “No”, go to D. — other harmful substances [ ] ]
C. Description of processed substances (Please fill in absolutely) l
1. What substances have come into contact with the equipment ?

Trade name and / or chemical term of service fluids and substances processed, properties of the substances
According to safety data sheet (e.g. toxic, inflammable, corrosive, radioactive)

X Tradename: Chemical name:

a)

b)

c)

d)

No Yes
2. Are these substances harmful ? ] ] —
3. Dangerous decomposition products when heated ? ] Ul
If yes, which ?

%) Components contaminated by microbiological, explosive or radioactive products/substances will not be accepted without written
evidence of decontamination.

D. Legally binding declaration
I/ we hereby declare that the information supplied on this form is accurate and sufficient to judge any contamination level.

Name of authorized person (block letters) :

Date signature of authorized person  firm stamp

17200001_002_A1 © Oerlikon Leybold Vacuum
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Sales and
Germany

Oerlikon

Leybold Vacuum GmbH
Bonner Strasse 498
D-50968 Cologne

Phone: +49-(0)221-347 1234
Fax:  +49-(0)221-347 1245
sales.vacuum@oerlikon.com
www.oerlikon.com

Oerlikon

Leybold Vacuum GmbH
Sales Area North/Northeast
Branch Office Berlin
Industriestrasse 10b

D-12099 Berlin

Phone: +49-(0)30-435 609 0
Fax:  +49-(0)30-435 609 10
sales.vacuum.bn@oerlikon.com

Oerlikon

Leybold Vacuum GmbH

Sales Area South/Southwest
Branch Office Munich
Karl-Hammerschmidt-Strasse 34
D-85609 Aschheim-Dornach
Phone: +49-(0)89-357 33 9-10
Fax:  +49-(0)89-357 33 9-33
sales.vacuum.mn@oerlikon.com
service.vacuum.mn@oerlikon.com

Oerlikon

Leybold Vacuum GmbH
Sales Area West & Benelux
Branch Office Cologne

Bonner Strasse 498

D-50968 Cologne

Phone: +49-(0)221-347 1270
Fax:  +49-(0)221-347 1291
sales.vacuum.kn@oerlikon.com

Oerlikon

Leybold Vacuum GmbH
Service Competence Center
Emil-Hoffmann-Strasse 43
D-50996 Cologne-Suerth

Phone: +49-(0)221-347 1538
Fax:  +49-(0)221-347 1945
service.vacuum.kn@oerlikon.com

Oerlikon

Leybold Vacuum GmbH

Mobil Customer Service
Emil-Hoffmann-Strasse 43
D-50996 Cologne-Suerth

Phone: +49-(0)221-347 2001
Fax:  +49-(0)221-347 1944
service.vacuum.kn@oerlikon.com

Oerlikon

Leybold Vacuum

Dresden GmbH

Service Competence Center
Zur Wetterwarte 50, Haus 304
D-01109 Dresden

Service:

Phone: +49-(0)351-88 55 00
Fax:  +49-(0)351-88 55 041
info.vacuum.dr@oerlikon.com

Oerlikon

01.12

5700 Mellon Road
USA-Export, PA 15632

Fax:

LV_11598

Service

Europe

Belgium

Oerlikon

Leybold Vacuum Nederland B.V.
Belgisch bijkantoor
Leuvensesteenweg 542-9A
B-1930 Zaventem

Sales:

Phone: +32-2-711 00 83

Fax:  +32-2-720 83 38
sales.vacuum.zv@oerlikon.com
Service:

Phone: +32-2-711 00 82

Fax:  +32-2-720 83 38
service.vacuum.zv@oerlikon.com

France

Oerlikon

Leybold Vacuum France S.A.
7, Avenue du Québec

Z.A. de Courtaboeuf 1 - B.P. 42
F-91942 Courtaboeuf Cedex
Sales and Service:

Phone: +33-1-69 82 48 00

Fax:  +33-1-69 07 57 38
info.vacuum.ctb@oerlikon.com
sales.vacuum.ctb@oerlikon.com

Oerlikon

Leybold Vacuum France S.A.
Valence Factory

640, Rue A. Berges

B.P. 107 640

F-26501 Bourg-les-Valence Cedex
Service:

Phone: +33-4-75 82 33 00

Fax:  +33-4-75 82 92 69
marketing.vacuum.vc@oerlikon.com

Great Britain

Oerlikon

Leybold Vacuum UK LTD.
Silverglade Business Park
Leatherhead Road Unit 2

KT9 2QL Chessington, Surrey
(London)

Sales:

Phone: +44-13-7273 7300
Fax:  +44-13-7273 7301
sales.vacuum.In@oerlikon.com
Service:

Phone: +44-20-8971 7030
Fax:  +44-20-8971 7003
service.vacuum.in@oerlikon.com

Italy

Oerlikon

Leybold Vacuum ltalia S.r.l.
Via Trasimeno 8

1-20128 Milano

Sales:

Phone: +39-02-27 22 31

Fax:  +39-02-27 20 96 41
sales.vacuum.mi@oerlikon.com
Service:

Phone: +39-02-27 22 31

Fax:  +39-02-27 22 32 17
service.vacuum.mi@oerlikon.com

Leybold Vacuum USA Inc.

Phone: +1-724-327-5700
+1-724-325-3577
info.vacuum.ex@oerlikon.com

Netherlands

Oerlikon

Leybold Vacuum Nederland B.V.
Proostwetering 24N

NL-3543 AE Utrecht

Sales and Service:

Phone: +31-(30) 242 6330

Fax:  +31-(30) 242 6331
sales.vacuum.ut@oerlikon.com
service.vacuum.ut@oerlikon.com

Spain

Oerlikon

Leybold Vacuum Spain, S.A.
C/ Huelva 7

E-08940 Cornella de Llobregat
(Barcelona)

Sales:

Phone: +34-93-666 43 11

Fax:  +34-93-666 43 70
sales.vacuum.ba@oerlikon.com
Service:

Phone: +34-93-666 46 16

Fax:  +34-93-685 43 70
service.vacuum.ba@oerlikon.com

Switzerland

Oerlikon

Leybold Vacuum Schweiz AG
Leutschenbachstrasse 55
CH-8050 Zurich

Sales:

Phone: +41-44-308 40 50

Fax:  +41-44-302 43 73
sales.vacuum.zh@oerlikon.com
Service:

Phone: +41-44-308 40 62

Fax:  +41-44-308 40 60
service.vacuum.zh@oerlikon.com

America

Oerlikon

Leybold Vacuum USA Inc.
5700 Mellon Road
USA-Export, PA 15632
Phone: +1-724-327-5700
Fax:  +1-724-325-3577
info.vacuum.ex@oerlikon.com
Sales:

Eastern & Central time zones
Phone: +1-724-327-5700
Fax:  +1-724-333-1217
Pacific, Mountain, Alaskan &
Hawaiian time zones

Phone: +1-408-436-2828
Fax:  +1-408-436-2849
Service:

Phone: +1-724-327-5700
Fax:  +1-724-325-3577

Oerlikon

Leybold Vacuum GmbH
Bonner Strasse 498

D-50968 Cologne

Phone: +49-(0)221-347 0
Fax:  +49-(0)221-347 1250
info.vacuum@oerlikon.com

Asia

P.R. China

Oerlikon

Leybold Vacuum (Tianjin)
International Trade Co. Ltd.
Beichen Economic
Development Area (BEDA),
No.8 Western Shuangchen Road
Tianjin 300400

China

Sales and Service:

Phone: +86-22-2697 0808

Fax:  +86-22-2697 4061

Fax:  +86-22-2697 2017
info.vacuum.tj@oerlikon.com
sales.vacuum.tj@oerlikon.com
service.vacuum.tj@oerlikon.com

Oerlikon

Leybold Vacuum

(Tianjin) Co. Ltd.

Beichen Economic
Development Area (BEDA),
No.8 Western Shuangchen Road
Tianjin 300400

China

Sales and Service:

Phone: +86-22-2697 0808

Fax:  +86-22-2697 4061
info.vacuum.tj@oerlikon.com
sales.vacuum.tj@oerlikon.com
service.vacuum.tj@oerlikon.com

Oerlikon

Leybold Vacuum (Tianjin)
International Trade Co. Ltd.
Shanghai Branch:

No.33

76 Fu Te Dong San Road
Waigaoqiao Free Trade Zone
Shanghai 200131

China

Sales and Service:

Phone: +86-21-5064-4666
Fax:  +86-21-5064-4668
info.vacuum.sh@oerlikon.com
sales.vacuum.sh@oerlikon.com
service.vacuum.sh@oerlikon.com

Oerlikon

Leybold Vacuum (Tianjin)
International Trade Co. Ltd.
Guangzhou Office and

Service Center

1st F, Main Building

Science City Plaza,

No.111 Science Revenue,
Guangzhou Science City
(GZSC) 510663, Guangzhou,
China

Sales:

Phone: +86-20-223 23 980
Fax:+86-20-223 23 990
info.vacuum.gz@oerlikon.com
sales.vacuum.gz@oerlikon.com
service.vacuum.gz@oerlikon.com

Oerlikon

Leybold Vacuum (Tianjin)
International Trade Co. Ltd.
Beijing Branch:

1-908, Beijing Landmark Towers
8 North Dongsanhuan Road
Beijing 100004

China

Sales:

Phone: +86-10-6590-7622

Fax:  +86-10-6590-7607
sales.vacuum.bj@oerlikon.com
service.vacuum.bj@oerlikon.com

India

Oerlikon

Leybold Vacuum India Pvt Ltd.
EL 22, J-Block

MIDC Bhosari

Pune 411026

India

Sales and Service:

Phone: +91-20-3061 6000

Fax:  +91-20-2712 1571
sales.vacuum.pu@oerlikon.com
service.vacuum.pu@oerlikon.com

Japan

Oerlikon

Leybold Vacuum

Japan Co., Ltd.

Headquarter

283-8, Shin-Yokohama
3-chome

Tobu A.K. Bldg. 4th Floor
Kohoku-ku

Yokohama-shi 222-0033
Sales:

Phone: +81-45-471-3330
Fax:  +81-45-471-3323
info.vacuum.yh@oerlikon.com
sales.vacuum.yh@oerlikon.com

Oerlikon

Leybold Vacuum

Japan Co., Ltd.

Osaka Sales Office

3F, Shin-Osaka Terasaki

No.3 Bldg.

1-5-28 Nishi-Miyahara
Yodogawa-ku, Osaka-shi
Osaka 532-0004

Phone: +81-6-6399-6271
Fax:  +81-6-6399-6273
info.vacuum.os@oerlikon.com
sales.vacuum.os@oerlikon.com

Oerlikon

Leybold Vacuum

Japan Co., Ltd.

Tsukuba Technical Service Center
Kogyo Danchi

21, Kasuminosato,
Ami-machi, Inashiki-gun
Ibaraki-ken, 300-0315
Service:

Phone: +81-298 89 2841

Fax:  +81-298 89 2838
info.vacuum.iik@oerlikon.com
sales.vacuum.iik@oerlikon.com

South Korea

Oerlikon

Leybold Vacuum Korea Ltd.
3F. Jellzone 2 Tower
Jeongja-dong 159-4
Bundang-gu Sungnam-si
Gyeonggi-do

Bundang 463-384, Korea
Sales:

Phone: +82-31 785 1367
Fax:  +82-31 785 1359
sales.vacuum.bd@oerlikon.com

Service:

623-7, Upsung-Dong
Cheonan-Si
Chungcheongnam-Do

Korea 330-290

Phone: +82-41 589 3035

Fax:  +82-41 588 0166
service.vacuum.cn@oerlikon.com

Singapore

Oerlikon

Leybold Vacuum

Singapore Pte Ltd.

1 Science Park Road
Singapore Science Park 2
#02-12, Capricorn Building
Singapore 117528

Sales and Service:

Phone: +65-6303 7030

Fax:  +65-6773 0039
sales.vacuum.sg@oerlikon.com
service.vacuum.sg@oerlikon.com

Taiwan

Oerlikon

Leybold Vacuum Taiwan Ltd.
No 416-1, Sec. 3

Chunghsin Road., Chutung
Hsinchu County 310

Taiwan, R.O.C.

Sales and Service:

Phone: +886-3-500 1688

Fax:  +886-3-583 3999
sales.vacuum.hc@oerlikon.com
service.vacuum.hc@oerlikon.com

cerlikon
leybold vacuum

www.oerlikon.com/
leyboldvacuum
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