Model 1020R (Air-Cooled) Compressor
Installation, Operation and Servicing
Instructions |

(for use with Cryo-Torr High Vacuum Pumping Systems)

8040274
Rev. 100 (7/2002)

Helix Technology Corporation no longer manufactures this product.
Please contact Technical Support at 1-800-284-2796
(1-508-337-5551 outside the U.S.) for product upgrade options.

June 14, 2005



ADann
Helix Technology Corporation no longer manufactures this product. Please contact Technical Support at 1-800-284-2796 (1-508-337-5551 outside the U.S.) for product upgrade options.

June 14, 2005


The information in this document is believed to be accurate and reliable. However,
Helix Technology Corporation, cannot accept any financial or other responsibilities that may
result from the use of this information. No warranties are granted or extended by this document.

Helix Technology Corporation reserves the right to change any or all
information contained herein without prior written notice. Revisions may be issued at the time of
such changes and/or deletions.

Any duplication of this manual or any of its parts without expressed written permission from
Helix Technology Corporation is strictly prohibited.

Any correspondence regarding this document should be forwarded to:

Helix Technology Corporation

Mansfield Corporate Center

Nine Hampshire Street

Mansfield, Massachusetts 02048-9171 U.S.A.

Telephone: (508) 337-5000
FAX: (508) 337-5464

The following Helix Technology Corporation trademarks and service marks may appear in this
document:

Conductron™ Convectron® Cryodyne® Cryogen®

Cryogenerator®  Cryo-Torr® CTI-Cryogenics® FastRegen™

GOLDLink® Granville-Phillips™  GyuTs® Helix Technology.. Your
Vacuum Connection™

Helix® Micro-Ion® Mini-Ion™ On-Board®

RetroEase® RetroFast® Stabil-1® Stabil-Ion®

ThinLine™ TurboPlus® Vacuum Assurance™™

All other trademarks or registered trademarks are the property of their respective holders.

Copyright© 2002 Helix Technology Corporation Printed in U.S.A.



ii

Contents

Section

1.

O &b

Introduction
Inspection

Installation

Functional Description
Maintenance

Appendices

A.
B.

C.

-Troubleshooting Procedures

Electrical Schematic and
Location Information
Customer Support Center
Locations



This page intentionally left blank.

iv



lllustrations

1.1
3.1

32

33
4.1
5.1
5.2
53
54
B.1
B.2

B.3

B.4

The Model 1020R (Air-Cooled)
COmPreSSOr. . o v v v v v v v v v v v e v e 1-5

Compressor-pump mounting
configuration. . . . . .............. 3-1

Preparation of electrical control module
(200/220 and 208/230 volts

inputpower). . . . . ... ... .. 3-3
Component interconnection diagram

for the Model 1020R Compressor. . . . . . . . 3-5
Flow diagram for the Model 1020R

Compressor . . . . v v v v v v vi i 4-3
Procedure for disconnecting a

self-sealing coupling. . . . . .. .. ... ... 5-2
Removing the adsorber from the

Model 1020R Compressor . . . . . . .. ... 5-3
Procedure for connecting a

self-sealing coupling. . . . . . e 5-4
The oil-prime manifold . . . . ... ...... |5-6

Electrical schematic for the
Model 1020R Compressor,
P/N 8031023G001 or 8031023G002 . . . . .. B-3

Electrical schematic for the
Model 1020R Compressor,
P/N 8031023G003 and 8031023G004. . . . . . B-5

Components in the compressor
electrical control chassis (380, 400, 460
and 480 volts inputpower). . . . . .. ... .. B-7

Components in the compressor
electrical control chassis (200/220
and 208/230 volts input power) . . . ... ... B-8

Tables

1.1 Specifications for the

A.1 Compressor Troubleshooting Procedures . . .



This page intentionally left blank.

vi



Section 1
Introduction

1.1 General

1.2 Installation, Operation and
ServicingInstructions . . . ...............11

1.1 General

The manual provides instructions for installing,
operating and servicing the Model 1020R (Air-Cooled)
Compressor. If you are installing or operating a
Cryo-Torr® High-Vacuum System you should also have
available the high-vacuum manual that applies to your
particular system:

8040240: Cryo-Torr 100, 7, 8 and 8F High-
Vacuum Pumps

8040252: Cryo-Torr 10 High-Vacuum Pump

8040219: Cryo-Torr 250F High-Vacuum Pump

8040308: Cryo-Torr 250F Enhanced Capacity
High-Vacuum Pump

- 8040259: Cryo-Torr 400 High-Vacuum Pump
8040266: Cryo-Torr 500 High-Vacuum Pump

The manuals for a Cryo-Torr High-Vacuum System
cover two basic components: the high-vacuum pump
and the compressor. Each manual outlines the details

necessary for installation, operation and servicing of that

component. A manual is shipped with each system
component (high-vacuum pump and compressor).

When you purchase a system, you will receive the two
manuals necessary for system installation, plus a loose-
leaf binder with index tab separators, allowing you to
compile a complete indexed notebook.

Table 1.1 presents a summary of specifications for the
air-cooled Model 1020R Compressor.

Figure 1.1 shows front and rear views of the 1020R
compressor. The controls, indicators, and principal
external components are also identified; the legend
includes brief functional descriptions of most of the
identified items shown.

1.2 Installation, Operation and
Servicing Instructions

Installation, Operation and Servicing Instructions for
your Model 1020R Compressor provide easily accessible
information. All personnel with installation, operation,
and servicing responsibilities should become familiar
with the contents of these instructions to ensure high
quality, safe, reliable performance.



Table 1.1 Specifications for the Model 1020R (Air-Cooled) Compressor

Dimensions (approximate):

Length: 25 inches (635 mm)
Width: 25 inches (635 mm)
Height: 32 inches (813 mm)

Weight (approximate): 315 1b (143 kg)

ELECTRICAL POWER REQUIREMENTS (Steady-State Conditions)

COMPRESSOR AMPS OPERATING (1) CONTROL-
PART NO. VAC HZ PHASE (MAX) VOLTAGE RANGE VOLTAGE RANGE

8031023G001 208 60 3 23 198-253 B

or

230
8031023G002 200 50 3 23 190-230 —_

or

220
8031023G003 460 60 3 9 414-506 _—

and

230 60 1 6 _— 216-253
8031023G004 380 50 3 9 353-428 —_

or

400

and

220 50 1 6 —_— 198-228

Note
The nominal operating power requirement for each compressor is 5.0 kw.




Table 1.1 Specifications for the Model 1020R (Air-Cooled) Compressor (Cont.)

Helium Pressures:
Static 185 + 5 psig (1225-1292 kPa) (at ambient temperature)
(21°C 10 27°C)
Supply (Normal Operation) 265-275 psig (1802-1870 kPa) (mean value)
Return (Normal Operation) 65-80 psig (442-544 kPa) (mean value)
Ambient Temperature Operating Range 50°F to 100°F (10°C to 38°C)
Interface Data:
Length of Input Power Cable 10ft (3 m)
Length of Cold Head Power Cable 10ft(3m). )  Longer lengths can be used.
Length of Control Power Cable 10 ft (3 m)
Gas-Supply Connector 1/2-inch self-sealing coupling
Gas-Return Connector 1/2-inch self-sealing coupling
Adsorber Service Schedule Replace every year.
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10.
11.

12.

13.
14.

15.

16.

Top Panel
Elapsed-Time Meter (ETM)

Cold Head ON/OFF Switch (SW3)

Compressor ON/OFF Switch (SW1)*

Control Panel

Front and Side Panels
Return Pressure Gauge
Supply Pressure Gauge
Gas Charge Fitting
Input Power Cable

Cold Head Power Cable

Control Power Cable (used with 380/460-volt

compressors only; see Table 1-1)
Rear Panel
Oil Sight Glass

Gas-Supply Connector

Gas-Return Connector

Safety interlock switch (hidden)

Indicates total operating hours.

Starts and stops the cold head. SW3 interlocks to
SW1 which must be ON to operate.

Starts and stops the compressor and cooling fan.
The switch contains a built-in circuit breaker.

Indicates retum pressure.

Indicates supply pressure.

Used to add or remove helium from the system,
Connects the compressor to its power source.
Provides power to the cold head.

Supplies 220-volt, single-phase control power.
Refer to specifications.

Used for checking the oil level in the compressor,

Self-sealing coupling for connecting tlie helium
supply line from the compressor to the cold head.

Self-sealing coupling for connecting the helium
return line from the cold head to the compressor.

Prevents the compressor from being turned on when

the rear panel is removed.

*Reference designators relate to the electrical schematics shown in Figures B.1 and B.2.

14



FRONT VIEW

REAR VIEW

Figure 1.1 The Model 1020R (Air-Cooled) Compressor
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Section 2
Inspection

2.1 PackagingoftheSystem .. ..............21
22 TheCompressor . . ... ... ... .uouueeeeeed.o22

2.1 Packaging of the System

The Cryo-Torr High-Vacuum Pump System is packaged
in three separate cartons. Listed below are the contents
of each carton, depending upon which cryopump is
included in the system. Note that an Installation,
Operation and Servicing Manual is included in the
carton for the high-vacuum pump and for the
compressor; each manual covers the component
packaged in that carton.

When installing a Cryo-Torr High-Vacuum Pump
System, CTI recommends that as you unpack a
component, you perform an inspection and the necessary
tasks for system installation for the component according
to the manual included with the component. Final
system installation and operation will be performed
following procedures in the high-vacuum pump manual
that applies to your particular system.

CRYO-TORR HIGH-VACUUM PUMP SYSTEM
CARTON MANUAL
LABEL SYSTEM COMPONENT INCLUDED
Cryo-Torr® Cryo-Torr 100, 7, 8 and 8F Cryopump 8040240
Cryo-Torr® | Cryo-Torr 10 Cryopump 8040252
Cryo-Torr® Cryo-Torr 250F Cryopump 8040219
Cryo-Torr® Cryo-Torr 250F Enhanced Capacity Cryopump 8040308
Cryo-Torr® Cryo-Torr 400 Cryopump 8040259
Cryo-Torr® Cryo-Torr 500 Cryopump 8040266
Compressor Modei 1020R (Air-Cooled) Compressor 8040274
Accessories Installation and Scheduled Maintenance Tool None
Kit and Accessories, P/N 8032040G004.




2.2 The Compressor

On receipt, remove the 1020R Compressor from its
shipping carton and inspect the compressor for evidence
of damage as described in this Section. If evidence of
damage is found, notify the shipper at once. Retain the
original shipping carton for use during equipment
storage or shipment.

1. Unpackage and remove the compressor from its
shipping carton.

2. Inspect the exterior of the compressor for shipping
damage.

3. Check the compressor supply pressure gauge. It
should indicate 190-210 psig (1292-1428 kPa), or
slightly higher if the compressor has been stored in
a warm location. If the supply pressure gauge indi-

cates O psig, contact the Product Service Department.

2-2

. Remove the rear panel.

. Inspect the interior of the compressor for evidence

of damage or major oil loss.

. Check the carton contents. It should contain:

a. Model 1020R Compressor.
b. Oil prime manifold, P/N 8018129.

¢. Model 1020R (Air-Cooled) Compressor Manual,
P/N 8040274,



Section 3:
Installation

3.1 Compressorinstallation. . . . ..........
3.2 Connecting the Compressor to the Cryopump. . . . . 3-4
3.3 Electrical Connection of Compressor. . . . . . . ... 3-4
3.4 Multipump Installation. . . . . ............. 35

—

3.1 Compressor Installation 1. Refer to Figure 3.1 and remove the two washer-head
. nuts that secure the compressor pump tightly in
The following procedures must be followed prior to position. Remove the two red flat washers and
making any system interconnections. discard them.

RED FLAT WASHER - MOUNTING
WASHER HEAD NUT POST

RED FLAT WASHER—- “—~MOUNTING RUBBER BASE OF
WASHER HEAD NUT  POST GROMMETS COMPRESSOR

Figure 3.1 Compressor-pump mounting configuration



10.

Remove the two rubber grommets that are in the
package attached to the compressor; install them,
flat side up, onto the two mounting posts.

. Reinstall the two washer-head nuls'and screw them

down flush with the tops of the mounting posts.

Reinstall the rear panel on the compressor, reactivat-
ing the interlock switch (SW2).

Using a suitable voltmeter, measure and note the
phase-to-phase voltage from the power source.

Ensure that both front switches on the compressor
are off before connecting it to its power source.
Then, plug the input power cable (10, Figure 1.1)
and control power cable (12) (when applicable)
into the power source: Refer to Table 1.1 for
proper requirements.

Switch the compressor on and ensure that the fan
is operating freely. Leave the unit on for 15 -
minutes.

. Switch off the compressor, and disconnect the

main power plug.

Remove the rear panel of the compressor and
check that the adsorber is connected and confirm
that the oil level is visible in the sight glass on

the compressor pump. If the adsorber is not
connected, connect it following the procedure

in Figure 5.3. If no oil is visible due to a level
below the sight glass, contact CTI-CRYOGENICS
Product Service Department before proceeding.

Remove the top panel (1, Figure 1.1) as follows:

a. Remove the two screws from the under side
of the top panel that pass through the two
brackets at the top of the rear frame and secure
the top panel in place.

b. Raise the rear of the top panel slightly and push
the panel toward the front of the compressor
until the slots at the front of the top panel are
free of the washer-head screws in the compressor
frame.

¢. Remove the top panel and set it aside.

32

11.

12.

13.

14.

15.

On the compressors that use 380, 400, or 480 volts
input power, remove the perforated-metal top

cover of the electrical control chassis, and ensure
proper input voltage to the cold head drive motor
by making the following output connections for
transformer T1 (5, Figure B.3). Refer to the electri-
cal schematic (Figure B.2). Be sure to replace the
perforated-metal cover on the electrical control
chassis after the connections are completed.

a. Compressors are shipped from the factory with
. tap 6 of transformer T1 employed for the output
connection. Use this connection if the control
voltage supplied to the compressor measures
215 VAC or greater.

b. If the control voltage supplied to the compressor
measures less than 215 VAC, use tap 5 for the
output connection. Move the slip-on lug from
tap 6 to tap 5.

On compressors that use 200/220 and 208/230
volts input power, remove the perforated-metal
top cover of the electrical control chassis. Using
the phase-to-phase voltage that was measured in
step 5, prepare the "Scott-T" transformers T1 and
T2, in accordance with Figure 3.2, Be sure to
replace the perforated-metal top cover of the
electrical control chassis after the connections are
completed.

Reinstall the top panel on the compressor, ensuring
that the slots at the front of the top panel slip past
the corresponding washer-head screws that project
from the compressor frame.

Reinstall the rear panel on the compressor, reactivat-
ing the interlock switch.

Install the compressor into its permanent location
on a level surface. Allow a minimum clearance of
12 inches (30 cm) at the front and back to ensure
adequate airflow.



RELOCATE BROWN COLORED WIRE TO T1 TRANSFORMER
TAP SPECIFIED IN TABLE BELOW ACCORDING TO
FREQUENCY AND VOLTAGE MEASURED IN PARAGRAPH

—— 31,STEP(6).———

ﬁ A
T B
c
N
A
T2 B
C
N }
va —] I !
/RELOCATE ORANGE COLORED WIRE TO T2 TRANSFORMER
"TAP SPECIFIED IN TABLE BELOW ACCORDING TO
FREQUENCY AND VOLTAGE MEASURED IN PARAGRAPH
3.1, STEP(6).
TRANSFORMER TAP
FREQUENCY SETTINGS
(HZ) VOLTAGE T1AND T2
50 190-210 B
50 *210-230 C
60 198-230 B
60 *230-253 C
*Factory Setting

Figure 3.2 Preparation of electrical control module
(200/220 and 208/230 volts input power)
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3.2 Connecting the Compressor
to the Cryopump

A component interconnection diagram for the Model
1020R Compressor is shown in Figure 3.3.

AWARNING

The two power ON/OFF switches on the compressor

front panel must be in the OFF position before making
any and all electrical and gas line connections to the

cryopump.

1. Remove all dust plugs/caps from both interconnect-
ing helium lines, and from the gas-supply and gas-
return connectors on the cold head and on the rear
of the compressor.

2. Connect the interconnecting piping between the
compressor and the cold head in the order listed
below.

Note: Read the pressure on the compressor supply
pressure gauge (7, Figure 1.1) as each line is
connected. The required static pressure is
185 % 5 psig (1225-1290 kPa), in an ambient-
temperature range of 70°F to 80°F (21°C
t0 27°C).

a. Connect the helium return line to the gas-return
connector on the rear of the compressor.

b. Connect the helium supply line to the gas-supply
connector on the rear of the compressor.

c. Connect the helium supply line to the gas-supply
connector on the cold head.

d. Connect the helium return line to the gas-return
connector on the cold head.

3. If the indicated pressure is higher than 190 psig
(1258 kPa), reduce the pressure as follows:

a. Remove the flare cap from the gas charge
fitting (9, Figure 1.1) on the rear of the
COmPpressor.

b. While observing the supply pressure gauge,
very slowly (and only slightly) open the gas
charge valve and reduce the gauge indication
to 185 psig (1260 kPa).

34

Al AWARNING

c. Close the gas charge valve after the correct
charge pressure has been obtained, and reinstall
the flare cap.

4. If the indicated pressure is lower than 180 psig

(1225 kPa), add helium gas as described in
Section 5.2.1.

3.3 Electrical Connection of

Compressor

. Never connect the cold head power cable to the

. Ensure that both of the switches on the front of

cold head while the compressor is running.

the compressor are off before connecting the
COmpressor to its power source.

. Connect the cold-head power cable (11, Figure 1.1)
of the compressor to the electrical power connector
of the cold head.

. Plug the input power cable and the control power

cable (where applicable) into the power source.

. Switch the compressor and cold head ON/OFF

switches to ON and check the cold head for

clockwise rotation as viewed through the sight
glass.

Note: The low voltage (200/220 and 208/230
input power) compressor employs a phase
monitor (PM) in the control module to
prevent the refrigerator starting if the input
power is phased incorrectly. Incorrect
phasing will cause the refrigerator motor to
"hunt" clockwise and counterclockwise, not
completing a rotation in either direction. If
this is the case, disconnect the input power
cable from the power source and reverse
the X and Y electrical leads at the compressor

plug.



3.4 Multipump Installation

Your 1020R Compressor can be connected to more than
one high-vacuum pump at a time. For example, three
Cryo-Torr 8 vacuum pumps can be connected to a single
1020R Compressor.

If you are considering a multiple cryopump installation,
please contact the CTI-CRYOGENICS U.S.A. Applica-
tion Engineering Department (1-800-447-5007) for
technical assistance in the selection and sizing of the
manifolds and interconnecting lines for your particular
installation.

INTERCONNECTING PIPING

ADSORBER
EN el Ul IFSA o L HELIUN SUPPLY LINE
Sl I g / MELIUM RETURN LIN
33 - — LIUM URN_LINE
MODEL 1020R | L o e e -
COMPRESSOR Ly
uNIT - —— 1 MODEL lozo\cp coLo Heao !
---—-.l : r X | S
| | S
{ | COLD-HEAD =
f-—<—- | POWER CABLE ]
| '
ELECTRICAL INPUT | CRYOPUMP 1 ' ROUGHING
POWER SOURCE POWER | VALVE
(SEE NOTE 1) CABLE |
! :
———d
& / > r—'---]/rone-uns
TRAP
CONTROL POWER CABLE WOUNTING FLANGE oo
(SEE NOTE 3) (INTERFACE WITH L-‘_J
USER'S VACUUN SYSTEM) 2
r -—I ’O\
NOTES: d ! /
I. SEE TABLE 1.1 FOR THE POWER REQUIRENENTS. i . /.,
2 —--— DESIGNATES THE COMPONENTS R

OF THE USER'S VACUUN SYSTEN.

3. THE CONTROL POWER CABLE 1S ONLY ON COMPRESSOR
UNITS USING 380-VOLT, 50-Hz OR 440-VOLT,
60-Hz INPUT POWER.

ROUGHING VACUUN PUNP MOTOR
(FURNISHED BY USER)

Figure 3.3 Component interconnection diagram for the
Model 1020R Compressor
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Section 4 _
Functional Description

4.1

TheCompressor . ... .........c0oovv....4q1

4.2 Gas and Oil Flows in the Compressor . ....... .41
4.3 Pressure Regulation in the Compressor . . . . ... . 4-1

4.1 The Compressor
(see Figure 1.1)

The compressor is designed to operate unattended while
providing a constant supply of clean helium to the cold
head at the proper operating pressure. It consists of a
compressor pump, a cooling system, an oil-injection
system, an oil separation system, and an adsorber. In
addition, the compressor is equipped with a pressure
gauge and an electrical-control-chassis. See Table 1-1
for the electrical power specifications. Refer to
Appendix B for information relating to the electrical
circuits of the compressor.

4.2 Gas and Oil Flows in the
Compressor (see Figure 4.1)

Since helium has a low specific heat, it is unable to
adequately carry the heat produced during compression
out of the compressor, unless a small quantity of oil is
injected into the gas stream to keep the compression
chamber cool and assist in removing this heat. Most of
this oil comes from the bulk oil separator.

4-1

Helium returning from the cold head at suction (i.e.,
low) pressure goes to the compressor pump where it is
compressed to supply (i.e., high) pressure. When the
helium gas is compressed, it heats; it must then pass
through a heat exchanger to remove the heat of
compression. Since the compressor is oil-lubricated
(and oil is added to the helium flow), a bulk oil separator
is used to remove most of the oil from the helium. The
helium gas then goes through a second separator
(oil-mist) where the remaining oil is removed. Finally, a
charcoal filter (adsorber) is used to remove any
remaining contaminants.

4.3 Pressure Regulation in the
Compressor (see Figure 4.1)

A 235-psi differential-pressure relief valve is
incorporated in the compressor that limits the operating
pressure differential between the helium supply and
return lines. This function allows the compressor to be
run without operating the cold head. As soon as
cryocooler operation reaches a steady-state condition,
further pressure regulation is unnecessary.
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Section 5:
Maintenance

5.1 Scheduled Maintenance - Reglacing the
Adsorber Part No. 8080260K001. . . . ......... 541

5.2 Unscheduled Maintenance. . . .............52
5.2.1 AddingHeliumGas. . ...............5%2
5.2.2 Decontamination Procedures. . ........ .55
5.2.3 Priming the Compressor Oil System. ... .. . 56

The only scheduled maintenance required for the
1020R Compressor is the replacement of the compressor
adsorber after 1 year of operation. When the compressor

4. Remove the two screws from the under side of the
top panel that pass through the two brackets at
the top of the rear frame and secure the top panel

is used at 50 Hz power, the actual elapsed time will 1.2 in place.

times that which is shown on the meter. Unscheduled

maintenance is concerned with the addition of helium gas 5. Raise the rear of the top panel slightly and push
to the system. the panel toward the front of the compressor until

the slots at the front of the top panel are free of
the washer-head screws that project from the
compressor frame. Remove the top panel.

Al AWARNING

Always disconnect the high-vacuum pump from all
sources of electrical power before performing any
maintenance.

6. Remove the adsorber from the compressor as shown
in Figure 5.2, disconnecting the self-sealing
couplings per Figure 5.1.

AWARNING

5.1 Scheduled Maintenance -
Replacing the Adsorber
Part No. 8080260K001
Replace the adsorber as follows after a maximum of end of the adsorber and tighten it slowly.

4,500 hours of operation, as indicated by the
elapsed-time meter.

Depressurize the adsorber before disposing of it.

Attach the depressurization fitting, (included in
installation tool kit), to the coupling half at either

- 7. Install the replacement adsorber as follows:
1. Disconnect the input power cable and control power

cable (when applicable) of the compressor from Note: The adsorber used in the Model 1020R
its electrical power source. Compressor is symmetrically designed, so
' that either of its two self-sealing coupling
2. Disconnect the self-sealing couplings (Figure 5.1) halves can serve as the adsorber-inlet con-
from the gas-return and gas-supply connectors at nection or as the adsorber-outlet connection.
the rear of the compressor.

3. Remove the rear panel.



a.

Remove the dust caps from the self-sealing
coupling halves at each end of the replacement
adsorber.

Install the replacerneﬁt adsorber by performing
the steps in Figure 5.2 in the reverse order.
Reconnect the self-sealing couplings per
Figure 5.3.

JAM NUT

THIS WRENCH LOOSENS
SELF-SEALING COUPLING

5.2 Unscheduled Maintenance
5.2.1 Adding Helium Gas

ACAUTION

- If the supply pressure gauge indicates 0 psig, con-
tact the Product Service Department.

ADSORBER

THIS WRENCH
HOLDS FAST

1. Use two wrenches (supplied) to avoid loosening the body of the coupling from its adapter.

2. Unscrew the two self-sealing coupling halves. Minor gas leakage may occur while turning the
connecting half. Complete the disconnection quickly to minimize gas loss.

Figure 5.1 Procedure for disconnecting a self-sealing coupling



During normal operation, it should rarely be necessary to
add helium gas. If you need to add gas frequently, it is
important that you check for leakage. Many leaks are
caused by improperly tightened self-sealing coupling
connections or improperly seated relief valves.

To add helium gas, proceed as follows:

STEP 5

ACAUTION

Do not use helium gas that is less than 99.999%
pure.

1. Remove the flare cap from the gas charge fitting
on the rear of the compressor.

STEP 3 SUPPORT PLATE

. Disconnect the adsorber-inlet self-sealing coupling.

. Remove the jam nut that secures the adsorber-inlet self-sealing coupling half to its support

brackets.

. Remove the jam nut that secures the adsorber-outlet self-sealing coupling half to its support

plate.

. Raise the inlet end of the adsorber until it clears the support bracket.

. Move the outlet end of the adsorber inward until it clears the support plate. Then remove the
adsorber, retaining all hardware.

Figure 5.2 Removing the adsorber from the Model 1020R Compressor

5-3



THIS WRENCH THIS WRENCH TIGHTENS ADSORBER
HOLDS FAST SELF-SEALING COUPLING

1. Ensure that the flat rubber gasket is clean and in place before connecting a self-sealing coupling.
2. Use two wrenches (supplied) to avoid loosening the body of the coupling from its adapter.

3. Screw the two self-sealing coupling halves together (make the first few turns by hand). Minor
gas leakage may occur while turning the connection half. Complete the connection quickly to
minimize gas loss.

Be sure the coupling is firmly seated; do not apply more than 35 foot-pounds of torque.

Figure 5.3 Procedure for connecting a self-sealing coupling

5-4



Connect a helium bottle to the gas charge fitting by
loosely attaching a charging line from the 1/4 inch
male fitting installed on the helum charge valve. A
two-stage regulator having a delivery pressure
range of 10 to 30 psig is recommended.

ACAUTION

1.

. Open the valve on the helium bottle and imme-

Perform the following procedure to ensure proper
decontamination of the user’s regulator and
charging line.

Before opening the helium bottle valve, tumn the
adjusting screw on the regulator clockwise until the
regulator is fully open.

diately tum the adjusting screw on the regulator
counterclockwise until the helium flow stops.

Set the pressure regulator to 10 to 25 psig, bleeding
helium throught the charging line. Allow the gas to
flow freely around the lossened flare fiting for 30
seconds to purge the charging line of air. Complete
the purge by tightening the flare nut at the end of
the charging line.

Reset the pressure regulator to 200-225 psig. Then
perform step a or b below, depending upon whteher
the compressor is running or not running:

a. Compressor is running (normal operating condi
tions): Slowly open the helium charge valve on
the rear of the compressor unil the supply gauge
rises to 260 psig.

. Compressor is not running (70° F to 80° F ambi-
ent temperature): Slowly open the helium
charge valve on the rear of the compressor unil
the supply and retum gauges both rise to
185 psig. Then, close the charge valve. The
return pressure gauge reading will lag that of
the supply pressure gauge.

Ensure that the helium charge valve on the com-
pressor is tightly closed. Shut off the pressure regu-
lator on the helium bottle, remove the charging line
from the male fitting, and reinstall the flare cap.

5.2.2 Decontamination Procedures

Refer to the Cryoump Installation, Operation, and Ser-
vice Instructons manual for more information.

5.2.3 Priming the Compressor Oil
System

Included with the Model 1020R Compressor is the oil-
prime manifold, P/N 8018129. This tool, shown in Fig-
ure 5-4, is used to prime the oil system of the compres-
sor when either of the floowing two conditions exist
(steps 1 or 2 below):

1. The compressor has shut off automatically due to a
loss of helium supply pressure. When this happens,
add helium per Section 5.2.1. Then, prime the oil
system as outlines in steps 3 - 8 below.

The compressor is not running and the supply pres-
sure gauge, mounted on the rear, reads 0 psig.

ACAUTION

Whenever this condition exists, contat the Product
Service Department for proper corrective action before
priming the compressor oil system.

Disconnect the self-sealing couplings from the gas
return and gas supply connectors at the rear of the
compressor as shown in Figure 5.1.

Install the oil-primed manifold onto these connec-
tors, attaching the the self-sealing couplings as
shown in Figure 5.3.

Read the supply pressure and return pressure
gauges to confirem thst the charge pressure has
remained at 180-190 psig (1125-1292kPa). If nec-
essary, ad helium per Section 5.2.1.

Start the compressor and let it run between 30-60
minutes. (Immediately after this priming start-up,
the readings of the supply pressure gauge and the
return pressure gauge will change to approximately
250 psig and 100 psig respectively).

After this oil-system priming period, turn OFF the
compressor and remove the oil-priming manifold
per Figure 5.1

Reconnect the self-sealing couplings, matching the
identification tags on the ends of the helium supply
and retum lines. Start up the system per Section
3.3.




Figure 5.4 The oil-prime manifold
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Appendix A

Procedures
A.1 Troubleshooting the A.2 Technical Inquiries
Co mpressor Please refer to page ii of this manual for a complete
The compressor u-oubleshooﬁng proccdures are list of the CTI'CRYOGENICS’ world Wide customer
summarized in Table A.1. support centers.



Table A.1 Compressor Troubleshooting Procedures

AWARNING

L. Disconnect the compressor from its power source before making any continuity checks.

2. The compressor pump is hot after the compressor has been operating! Use caution if it is not possible
to wait for the pump to cool down before working inside the compressor.

Note: Refer to Figures B.1 through B.4 for identification of electrical components.

PROBLEM POSSIBLE CAUSE CORRECTIVE ACTION
1. The cooling fan operates but the 1. Incorrect electrical power. 1. Ensure presence of specified
compressor pump does not. electrical power.
2. The motor contactor overload 2. Allow time for the motor contactor
contacts have opened. heaters to cool. Then depress and

release the red reset button on the
motor contactor. If this action does’
not correct the fault, contact the

* Product Service Department for
assistance.
2. The compressor ON/OFF switch 1. No power at the prime power 1. Ensure presence of specified
remains in the ON position when source, electrical power.
switched on, but: neither the com-
pressor pump nor the cooling fan © 2. Internal wiring problem. 2. Ensure proper compressor wiring.
will run. If necessary, contact the Product
Service Department.




Table A.1 Compressor Troubleshooting Procedures (Cont.)

PROBLEM POSSIBLE CAUSE CORRECTIVE ACTION
3. The compressor ON/OFF switch . The safety interlock switch la. Ensure that the rear panel is
- will not remain in the ON position. is open. securely in place.

b. Ensure proper operation of
safety interlock switch (SW2)
located on the left side of the
upper deck just behind the rear
panel.

. Thermal protective switch TS1, 2. Ensure that switches TS1, TS2 and
TS2 or TS3 is open. TS3 are closed.
. High current has activated the 3. Contact the Product Service

overload trip in the compressor
ON/OFF switch.

Department for assistance.

4. The compressor pump stops
after several minutes of
operation.

. Compressor pump motor temper-

ature is excessively high, causing
protective switch TS2 or TS3 to
open.

. Insufficient helium charge

pressure.

. Main power supply voltage is

below specified minimum.

. Temperature of helium discharge

gas is too high.

1. Check for proper fan operation
and unrestricted airflow.

2. Check the supply and return
pressure gauges after equalization.
If either gauge reads less than
185 £ 5 psig (1225-1292 kPa), prime
the oil system,

3. Restore voltage to be within
the specified range.

4a. Ensure an ambient temperature
within specified limits.

b. Ensure a visible oil level in
the compressor sight glass. If
no oil is visible, contact the
Product Service Department.




Table A.1 Compressor Troubleshooting Procedures (Cont.)

PROBLEM

POSSIBLE CAUSE

CORRECTIVE ACTION

4. The compressor pump stops
after several minutes of
operation. (cont.)

5. Insufficient oil in the bulk-oil
separator.

6. Failure of the oil-injection

solenoid valve to the compressor

pump.

7. Mechanical seizure.

. Prime the compressor oil system

per Section 5.2.3.

. Turn the compressor OFF.

Electrically disconnect the
solenoid coil from the rest of the
circuit (see Figures B.1 and B.2)
and check the coil for continuity.
If continuity does not exist, the
coil must be replaced. Contact
the Product Service Department
for assistance.

. Contact the Product Service

Department to discuss the repair
or disposition of the unit.
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Appendix B

Electrical Schematic
and Location Information

Electrical schematics (Figures B.1 and B.2) and illustra-
tions showing the physical location of electrical control-
chassis components (Figures B.3 and B.4) are provided
in case an electrical problem beyond the scope of this
manual should occur.

Figure B.1 is the electrical schematic for Model 1020R
Compressors that use 208-volt or 230-volt, 60 Hz input
power or use 200-volt or 220-volt, 50 Hz input power.
Figure B.2 is the corresponding schematic when 440-
volt, 60 Hz or 380-volt, 50 Hz input power is used.

The series-trip coils in the compressor ON/OFF switch
(SW1) are circuit breakers that will automatically switch
SW1 to the OFF position in the event of a current
overload. The relay-trip coil in SW1 can be activated by
TS1, TS2, or SW2; SW1 will automatically switch to the
OFF position. Once SW1 has been automatically
switched to the OFF position, it will remain in that
position until manually placed in the ON position.

B-1

A motor contactor is used to protect the compressor-
pump motor of a Model 1020R Compressor that has
440-volt, 60 Hz or 380-volt, 50 Hz input power (Figure
B.2). This motor contactor operates as follows:

1.

Switching the compressor ON/OFF switch (SW1)
to ON energizes the coil of the motor contactor.

This causes the three sets of operating contacts to
close.

Current then flows through the three heaters to
activate the compressor-pump motor.

If an overcurrent condition develops, the heaters
cause the overload contacts to open.

After the heaters cool, the red reset button on the
motor contactor must be depressed and released
in order to close the overload contacts and
reactivate the compressor-pump motor.
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PO @O ® 060 0 0 OO [H"

CHASSIS

MOTOR CONTACTOR (PRESENT ONLY IN
) A COMPRESSOR UNIT THAT USES
n 460-VOLT, 60HZ OR 380/400-VOLT,
50HZ INPUT POWER)

Ttem Symbol
Number Description Designation
1 1.0 Ampere Fuse FX1
2 Terminal Board No. 1 TB1
3 Compressor ON/OFF Switch SW1
, 4 Cold Head ON/OFF Switch Sw3
“ 5 Step-down Transformer Tl
6 Elapsed-Time Meter ETM
7 13K-ohm, 2-watt Resistor R1
8 6-microfarad Capacitor C1
9 2-microfarad Capacitor (50 Hz only) C2
10 S5K-ohm, 20-watt Resistor R3
; 11 150-ohm, 50-watt Resistor R2
12 Control Relay for Relay-Trip Circuit CR1
13 330-ohm (+ 10%) Resistor) R4

Figure B.3 Components in the compressor electrical control chassis
(380, 400, 460, and 480 volts input power)



ELECTRICAL

(D CONTROL CHASSIS
Symbol
Description Designation

1 2.0 Ampere Fuse FX1

2 2.0 Ampere Fuse - FX1

3 Terminal Board No. 1 TB1

4 Compressor ON/OFF Switch SW1

5 Cold Head ON/OFF Switch Swi3

6 Elapsed-Time Meter ETM

7 Cold Head "Scott-T" Drive Transformer T1

8 Cold Head "Scott-T" Drive Transformer T2

9 Control Relay for Relay-Trip Circuit CR1
10 5K-ohm, 20-watt Resistor R3
11 Phase Monitor PM

B-8

Figure B.4 Components in the compressor electrical control chassis
(200/220 and 208/230 volts input power)



Appendix C - Customer Support Information

Appendix C - Customer Support Information

Customer Support Center Locations

To locate a Customer Support Center near you, please visit our website
www.helixtechnology.com on the world wide web and select CONTACT on
the home page.

Guaranteed Up-Time Support (GUTS)
For 24 hour, 7 day per week Guaranteed Up-Time Support (GUTS) dial:

800-367-4887 - Inside the United States of America
508-337-5599 - Outside the United States of America

Product Information

Please have the following information available when calling so that we
may assist you:

¢ Product Part Number

Product Serial Number

» Product Application

¢ Specific Problem Area

* Hours of Operation

» Equipment Type

¢ Vacuum System Brand/Model/Date of Manufacture

E-mail

For your convenience, you may also e-mail us at:

techsupport@helixtechnology.com



Appendix C - Customer Support Information
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Figure 4.1 Flow diagram for the
Model 1020R Compressor
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LEGEND FOR FIGURE B.1

CR1 - Control relay for relay-trip circuit
ETM - Elapsed-time meter
FAN - Cooling fan
FX1/FX2 - Cold head circuit fuses (2 amperes)
PM - Phase monitor
R1 - Ballast resistor for elapsed-time meter (13,0000, 2W)
R3 - Compressor-unit start resistor (5,000Q, 20W)
R4 - Current-limiting resistor (330Q, + 10%)
SOL - Solenoid coil of the solenoid-controlled valve in the oil-injection line of the compressor
SW1 - Compressor unit ON/OFF switch
SW2 - Interlock switch (located behind rear pancl)
SW3 - Cold head ON/OFF switch
T1/T2 - Cold head "Scott-T" drive transformer
TB1 - Terminal board for the clectrical-control chassis

TS1 - Thermal protective switch that opens if the compressed helium discharged from the compressor pump
becomes too hot

TS2 - Thermal protective switch that opens if the compressor pump motor becomes overheated

Note: To provide the proper output conncctions for transformers T1 and T2, refer to Figure 3.2.

Y
L BLK LI | PHASE 113 WHT

208/230 VAC, 38,60 HZ OR
200/220 VAC, 36, 50HZ
INPUT VOLTAGE

e

L2 L3g )

— |- —

MONITOR
PM

RELAY
TRIP SERIES
TRIP !

T T "“E&@.o_.)_—m—eufi T 4TBI-3
GRAY 5 "' 7 RED
CRI
. L WL R3 RED
TSI(N.C.)
; GRAY _ TSHN.C
Lk SW2INC)  TS2(N.C) BLU
6 3 o 3
ORG
RI
: BLK = RED
7 AN LETM | RED
" WHT
8 — , YEL
9 ——
10—
"H—
12 —
13—
14—
15—
TO COLD-HEAD MOTOR FAN
16 —
soL
17—
COMPRESSOR-PUMP MOTOR ]
18 —

Figure B.1 Electrical schematic for
the Model 1020R compressor
P/N 8031023G001 or
P/N 8031023G002
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LEGEND FOR FIGURE B.2

C1 - Cold head drive-motor phase-shifting capacitor (6uFD, 330V)
C2 - Cold head drive-motor phase-shifting capacitor (2uFD, 440V) (for 50 Hz operation only)
CR1 - Control relay or relay-trip circuit
ETM - Elapsed-time meter
FAN - Cooling fan
FX1 - Cold head circuit fuse (1 ampere)
R1 - Ballast resistor for elapsed-time meter (13,0000, 2W)
R2 - Cold head drive-motor phase-shifting resistor (1402, 100W)
R3 - Compressor start resistor (5,0002, 20W)
R4 - Current-limiting resistor (33022 + 10%)
SOL - Solenoid coil of the solenoid-controlled valve in the oil-injection line of the compressor
SW1 - Compressor ON/OFF switch
SW2 - Interlock switch (located behind rear panel)
SW3 - Cold head ON/OFF switch
T1 - Cold head isolation transformer
TB1 - Terminal board for the electrical control chassis
TB2 - Terminal board for the compressor

TS1 - Themal protective switch that opens if the compressed helium discharged fron the compressor pump
becomes too hot

TS2 - Thermal protective switch that opens if the compressor pump motor becomes overheated

Notes:

—

. Capacitor C2 is for 50 Hz operation only.

. The operation of the motor contactor is discussed in the text of Appendix B.

S~ W N

. To provide the proper output connections for transformer T1, refer to Figure 3.2.

. See Table 1.1 for the electrical power requirements of compressor part numbers £031023G003 and 8031023G004.

380/440 VAC, 3¢, 50/60 HZ

INPUT VOLTAGE
— 0 N
220/230VAC, 1@, 50/60 HZ
CONTROL VOLTAGE
AL
“u
——— D
[
|
: SERIES
1= (P AL S
T81-1
2= I ra '
3 LRED BLUE R3 BLK |
CRI TSI(N.C.)
4 iGRAY SHUN.CJ BLue
. TS2(N.C.)
5 RED . ORG T32(h
SW2(N.C.) BLK
6 — $RED A {E™m}
RED TRED! T1 Zeqd 4 BLK
R e WA
8— 5 6 1%
o— FXI__ loRG YEL
1.0A R2 BRN cl
10 —
hL,
- 1
" GRAY |ORG c2 BRN
12—
13— 2 N 3
s TO COLD-HEAD DRIVE MOTOR
RED — BLK
15— LFAN]
RED BLk |
16— S0L OPERATING
(I L = [~ | — T 1/ CONTACTS
17— 9 ! (1 OF 3 SETS)
| ! 1 1/
19— | E————— A ————— ——=—|-F
|- MOTOR
| AL/ovemono CONTACTS A CONTACTOR
19— - (10F 3 SETS) * \L
|
20— | | “HEATER
- —_— (10F 3)

COMPRESSOR -PUMP MOTOR

_J

Figure B.2 Electrical schematic for
the Model 1020R compressor

P/N 8031023G003 or
P/N 8031023G004
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LEGEND FOR FIGURE S.1

CR1 - Control relay for relay-trip circuit
ETM - Elapsed-time meter
FAN - Cooling fan
FX1/FX2 - Cold head circuit fuses (2 amperes)
PM - Phase monitor
R1 - Ballast resistor for elapsed-time meter (13,0009, 2W)
R3 - Compressor-unit start resistor (5,000, 20W)
R4 - Current-limiting resistor (330Q, + 10%)
SOL - Solenoid coil of the solenoid-controlled valve in the oil-inj:ction line of the compressor
SW1 - Compressor unit ON/OFF switch
SW2 - Interlock switch (located behind rear panel)
SW3 - Cold head ON/OFF switch
T1/T2 - Cold head "Scott-T" drive transformer
TB1 - Terminal board for the electrical-control chassis

TS1 - Thermal protective switch that opens if the compressed he ium discharged from the compressor pump
becomes too hot

TS2 - Thermal protective switch that opens if the compressor pump motor becomes overheated

Note: To provide the proper output connections for transformers T1 and T2, refer to Figure 3.2.

208/230 VAC, 39,60 HZ OR
200/220 VAC, 38,50 HZ
INPUT VOLTAGE

A

PHASE
BLK t MONITOR L3

PM

|
i
RELAY |
TRIP SERIES |
TRIP |
____________ 4
CRI(N.0) $TBI2 4» BI-3
R4 GRAY § ' 7 RED
3 —
_e_L_K_ES' ver RS RED
4— AN
TSI(N.C.)
5 GRAY _ TSHN.
BLk SW2NC)  TS2(NC) BLU
s e ¢, o =4 o, auy o =4
ORG
RI
BLK RED
7 ANA- [€Tm] -
WHT
8§ — X BLK
g I 2| 3
Tl
10—
N cB
1 E— /%GRAY
BRN
12 — FXi1
BRN
13— :_
- — LY ——.
3
15 — -
TO COLD-HEAD MOTOR '
16 —
SoL
17—
[ COMPRESSOR-PUMP MOTOR ]
18—

Figure S.1 Electrical schematic for
the Model 1020R compressor
P/N 8031023G001 or

P/N 8031023G002
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LEGEND FOR FIGURE S.2

C1 - Cold head drive-motor phase-shifting capacitor (6uFD, 330V)

C2 - Cold head drive-motor phase-shifting capacitor (2uFD, 440V) (for 50 Hz operation only)
CR1 - Control relay or relay-trip circuit
ETM - Elapsed-time meter
FAN - Cooling fan

FX1 - Cold head circuit fuse (1 ampere)

R1 - Ballast resistor for elapsed-time meter (13,0000, 2W)

R2 - Cold head drive-motor phase-shifting resistor (1402, 100W)

R3 - Compressor start resistor (5,000, 20W)

R4 - Current-limiting resistor (330Q2 £ 10%)

SOL - Solenoid coil of the solenoid-controlled valve in the oil-injection line of the compressor

SW1 - Compressor ON/OFF switch

SW2 - Interlock switch (located behind rear panel)
SW3 - Cold head ON/OFF switch

T1 - Cold head isolation transformer

TB1 - Terminal board for the electrical control chassis

TB2 - Terminal board for the compressor

TS1 - Themal protective switch that opens if the compressed helium discharged from the compressor pump

becomes too hot

'TS2 - Thermal protective switch that opens if the compressor pump motor beconies overheated

Notes:

1.

Sce Table 1.1 for the electrical power requirements of compressor part numbe;s 8031023G003 and 8031023G004.
. Capacitor C2 is for 50 Hz operation only.

2
3.
4

The operation of the motor contactor is discussed in the text of Appendix B.

. To provide the proper output connections for transformer T1, refer to Figure 7.2.

380/440 VAC, 3¢, 50/60 HZ
INPUT VOLTAGE

A

'd Y
220/230VAC, 1@, 50/60 HZ
CONTROL VOLTAGE
l —
2_.
3_
4 —
. TS2(N.C.)
5 — RED org T32(N
SW2(N.C.) BLK
6— -,-—"«/R\'»f (v}
. |RED_RED ! T1 243 4 BLK |
w3
8— 5 6 7%
FXI| ! YEL
o— .,A {ORG
Il0A Rz pon  CI
10—
hL ]
- 4
" GRAY |ORG c2 BRN
12—
13— 2 N 3
s TO COLD-HEAD DRIVE MOTOR
RED — BLK
15— {Fan}
RED BLK
16— SOL OPERATING
i e —[~ —T7/conTacTs
7= 1 | (1OF 3 SETS)
|
—_ = N —_— =
18| L :/MOTOR
! s _ OVERLOAD CONTACTS L CONTACTOR
19— T (10F 3 SETS) * \}\
|
20— | 1 HEATER
I

COMPRESSOR -PUMP MOTOR

- (10F 3)
o

Figure S.2 Electrical schematic for
the Model 1020R compressor
P/N 8031023G003 or
P/N 8031023G004
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