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492a & 590 OXYGEN CONCENTRATOR SERVICE MANUAL 

PREFACE 

This manual provides information needed to service and maintain the Puritan- 

Bennett Companion 492a and Companion 590 oxygen concentrators. This 
manual is intended for use by technicians and personnel authorized to repair and 

service oxygen concentrators. 

DISCLAIMER 

This manual describes the use, servicing, and maintenance needs of the 

Companion 492a and 590 oxygen concentrators. The Companion units should 

only be serviced by qualified personnel trained in their operation. Use and service 
by unqualified and untrained personnel may result in injury or property damage. 
Any attempt to operate, repair, or service the Companion 492a and 590 without 

adequate training may result in serious injury, property damage, or patient injury. 

Mallinckrodt denies liability for any modification or interface with other 
equipment which is not in conformance with the specifications and information 

contained within this manual. 

WARRANTY 

Contact the Mallinckrodt Technical Services Department at 1-800-496-2299 for 

warranty information. 

CONTRAINDICATION 

Patient oxygen supplied by this equipment is for supplemental use and is not 

intended to be life sustaining. 

INTELLECTUAL PROPERTY NOTICES 

The information contained in this manual is the sole property of Mallinckrodt 

and may not be reproduced without permission of Mallinckrodt, Inc. 

Copyright Mallinckrodt Inc., 1999. All rights reserved. Printed in the USA. 

* Companionê and OCI® are trademarks of Mallinckrodt Inc. 

* Velcro® is a trademark of Crown Packaging. 

* LOCTITE® is a trademark of Loctite Corporation. 

* LOX 8€ is a trademark of Flouramics Inc. 

* Teflon? is a trademark of E. I. DUPONT DE NEMOURS & Co. 

HOW TO USE THIS MANUAL 

Please read carefully. 

Read this manual before attempting to operate or service Companion oxygen 

concentrators. Keep the manual for future reference, as it contains important 
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information about the service, maintenance, and safe operation of the Companion 

Oxygen Concentrator. Service personnel should read this manual carefully, 

become familiar with the functions described, and follow the recommended 

procedures. 

+ Read all warnings and cautions. 

+ Become familiar with all definitions and abbreviations. 

© Refer to the Troubleshooting Guide (Section 4). 

* Do not modify existing features or use with other equipment (that is, fittings, 

gauges, etc.) which are not in conformance with the specifications in this 
manual. 

DEFINITIONS OF STATEMENTS 

Statements in this manual preceded by the following words are of special 
significance. 

WARNING: Means there is a possibility of injury or death to yourself or others. 

CAUTION: Means there is a possibility of damage to the instrument or other 
property. 

NOTE: Indicates points of particular interest or emphasis that make for 

more efficient and convenient operation of the eguipment. 

DEFINITIONS OF SYMBOLS 

Statements in this manual preceded by the following symbols are of special 

significance. 

WARNING OR CAUTION 

A ELECTRIC SHOCK WARNING 

w y STATIC SENSITIVE 

ACRONYMS 

The following acronyms are used throughout this manual. 

ESD Electrostatic Discharge 

HEPA. High Efficiency Particulate Air 

LED Light Emitting Diode 

OCI Oxygen Concentration Indicator 

PCB Printed Circuit Board 

b 
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THEORY OF OPERATION 

1.1 OVERVIEW | 
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This section details the operational theory for the Companion 492a/590 Oxygen 

Concentrator. It includes an overview of the operation.and.a.description-of the 

pneumatic system components, the electrical system components, the pressure 
swing adsorption process, and the safety features. 

  

NOTE: Numeric values quoted in this section are nominal values used for descriptive purposes only, 

Due to atmospheric pressure changes and other factors, pressure characteristics may vary. 

      

  

Figure 1-1: Companion 590, Front and Rear Views 

The Companion 4924/590 Oxygen Concentrator intakes room air, adsorbs the 

nitrogen content of this air under pressure, and provides supplemental oxygen at 

high concentrations. (See Section 8, Performance Specifications, for oxygen 
concentration ranges.) 

The compressor draws room air into the concentrator and compresses the air 

before passing it into the reservoir canister. Using a pressure swing adsorption 

process, the compressed air is alternately applied to the two sieve canisters. The 

sieve canisters contain molecular sieve material which adsorbs (attracts) nitrogen 

from the air and allows oxygen and trace gases to pass through. 

Theory of Operation 1
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A series of solenoid valves controls the actuation of five pilot valves, which in turn 
route the gas flow into and out of the two sieve canisters. The product oxygen 

from the sieve canisters is stored in the product canister and is then dispensed to 
the patient by an amount controlled by the flowmeter. 

An optional Oxygen Concentration Indicator (OCI) system is available for use on 

the 492a/590 to monitor oxygen concentration levels. 

The pneumatic system (Figure 9-1) produces a source of compressed supply air, 
switches supply air between the two molecular sieve canisters using pneumatic 

valves and an electronic timing system, regulates the oxygen system pressures, and 

controls the oxygen output. 

The electrical system (Figure 9-2, 9-3, 9-4, and 9-5) provides the controlling and 

monitoring functions for the concentrator and distributes the electrical power 

required for operation. 

1.2 PNEUMATIC SYSTEM COMPONENTS 

1.2.1 

1.2.2 

2| Theory of Operation 

The pneumatic system produces a source of compressed supply air, switches 

supply air between the two molecular sieve canisters, regulates the oxygen system | 
pressures, and controls the oxygen output. 

Air intake Filter 

The air intake filter (Figure 1-2) is a gross-particle filter made of reusable foam 

material. Large particles are filtered from the room air drawn into the 
concentrator cabinet by the action of the cooling fan. For ease in cleaning, Velcro 

strips secure the filter to the filter grill on the right side of the cabinet. 

  

  Compressor Inlet 
Extended Life Prefilter   

      
Air Intake Filter     

  Inlet HEPA Filter             
        

  

      
Figure 1-2: Right Side 

Compressor Inlet Extended Life Prefilter 

Within the compressor inlet extended life prefilter (Figure 1-2 and 1-3), four felt 

elements filter particles from the room air drawn into the compressor. All 
elements of the compressor inlet extended life prefilter are contained inside a 

housing located in the filter compartment, which is accessible from the cabinet’s 

right side. Both upper and lower elements are individually replaceable. 
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1.2.3 

1.2.4 

1.25 
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Extended Life Prefilters (lower) 

Inlet HEPA Filter 

  

Figure 1-3: Compressor Inlet Extended Life Prefilters 

Compressor Inlet HEPA Filter 

The compressor inlet HEPA filter (Figure 1-2 and 1-3) removes particles greater 

than 0.3 micrometer in diameter from the room air drawn into the compressor. 
This filter is located in the filter compartment, accessible from the cabinet’s right 

side. In combination, the compressor inlet prefilter and the compressor inlet 
HEPA filter provide clean air to the sieve canisters and the valve system. 

inlet Silencer 

Molded into the compressor platform, the inlet silencer (Figure 1-4) is a hollow 

chamber that reduces the sound of the air being drawn into the compressor. 

Inlet Silencer 

  

Figure 1-4: Compressor Platform, Bottom View 

Compressor 

The compressor (Figure 1-5) is an oil-less piston design with dual cooling fans. 

The two fans draw in cooling air from each end of the compressor and exhaust it 

out the center to provide equal cooling of the bearings and the motor. An 

automatic thermal cutout switch in the motor interrupts electrical power to the 

compressor if it overheats. Pressurized, filtered air is routed to the molecular sieve 

canisters where nitrogen extraction occurs. 

Theory of Operation | 3
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Compressor Heat Exchanger 

Figure 1-5: Compressor Platform, Front View 

1.2.6 Heat Exchanger 

The heat exchanger (Figure 1-5) is a loop of aluminum tubing that routes the 
compressor outlet gas to the reservoir canister. The heat exchanger is located in 

the path of the compressor cooling air flow and dissipates heat through the walis 
of the tube. This component and the four aluminum canisters (reservoir, two 

sieves, and product) create a heat sink to allow the warm, compressed gas to cool 

(by dissipation) during the concentrator’s operation. 

1.2.7 Reservoir Canister 

The reservoir canister (Figure 1-6) is a hollow, aluminum tank, approximately 

2.3 liters in volume. It stores air from the compressor, moderates pressure pulses 
generated by the two compressor pistons, and supplies the large volume of air 

required to charge the sieve canister. This source of compressed air also actuates 

the five pilot valves. In addition, the reservoir canister assists in the heat 

dissipation process. 

  

  È Reservoir Canister 

Product Canister. 

Sieve Canister   

  
No   

a. 
  + q 

a = 
Figure 1-6: Reservoir, Sieve, and Product Canisters 
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Pilot Air Filter 

The pilot air filter (Figure 1-7) is a small, sintered-bronze element that is an 

integral part of the reservoir canister (or is sealed in a plastic housing located in 

the pilot air line). It filters fine particles in the pilot line air coming from the 

reservoir canister. This filtering action prevents contaminants from accumulating 

in the solenoid valves. Normally, the pilot air filter should not need service. 

Reservoir Canister    Pilot Air Filter 一 一 Reservoir Canister 

<> 
[> 

=D OR 

  

Sa ET 

『 イ ルッ 

Figure 1-7: Pilot Air Filters 

Solenoid Valves 

Three miniature DC solenoid valves (Figure 1-8) control the actuation of the pilot 

valves. If one sieve bed is open to supply air, the opposite sieve bed is open to 

exhaust. Therefore, if solenoid valve 1 is activated, pilot pressure is applied to 

supply pilot valve 1 and exhaust pilot valve 2. If solenoid valve 2 is activated, 
pilot pressure is applied to supply pilot valve 2 and exhaust pilot valve 1. If 

solenoid valve 3 is activated, pilot pressure is applied to the balance pilot valve. 

  

  
  

  

  

  

    

Pilot Valves 

Solenoid Valves. 

9 Reservoir Canister 

Product Canister 
Sieve Canisters LA 

Figure 1-8: Solenoid and Pilot Valves 

Pilot Valves 

Five air-actuated (Figure 1-8 and 1-9), diaphragm-poppet pilot valves route gas 

flow into and out of the two sieve canisters. Upon application of air pressure to a 

valve’s pilot port, the poppet assembly (a brass stem with two rubber diaphragms 

at each end) is forced down, allowing gas to flow through the valve. Upon 
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removal of air pressure, pressure against the unbalanced area of the bottom 

diaphragm moves the poppet assembly against its seat to stop flow through the 
valve. All valves close when the concentrator is off, preventing gas flow into the 
sieve beds. 

Actuation of a supply pilot valve admits compressed air from the reservoir 

canister to a sieve canister, beginning the oxygen concentration process. 

Simultaneously, the corresponding exhaust pilot valve actuates and adsorbed 
nitrogen from a sieve canister exits through the exhaust pilot valve, into the 

expansion chamber and muffler, and to the atmosphere. When the balance pilot 
valve actuates, the sieve canisters pneumatically connect, allowing the oxygen 

layer at the bottom of one sieve bed to flow to the opposite bed. This pre-charge 

of oxygen increases the pressure in a bed before the beginning of its concentrating 
cycle, resulting in greater efficiency in the nitrogen adsorption process. 

UNACTUATED ACTUATED 

  
Pilot Pressure 

Sieve Gas           

  # Spring used in Exhaust 
Pilot Valves only. 

  

  

  

Figure 1-9: Pilot Valve Operation 

Sieve Canisters 

The two sieve canisters (Figure 1-8) are aluminum tanks containing molecular 
sieve material (a nitrogen-selective zeolite) that strips nitrogen from air by an 

adsorption process, while allowing oxygen and trace gases to pass through the 
sieve. 

Molecular sieves belong to a class of compounds known as zeolites. Both 

naturally occurring and synthetically produced zeolites are highly porous 

adsorbents. Each granule of man-made zeolite has within it a system of precisely 

arrayed cavities and pores. The pores are uniform in size and molecular 

dimension, thereby causing the zeolite to adsorb the nitrogen molecules. 

In the oxygen concentrator, nitrogen-selective zeolite (sieve material) adsorbs 

nitrogen molecules in a pressurized canister. By pneumatic force (pressure) this 

molecular sieve traps nitrogen, yet allows other gases to flow through the sieve 

bed. Nitrogen molecules are then desorbed (released) by venting the sieve bed to 

the atmosphere, thus reducing canister pressure and the adsorptive force. 
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Nitrogen adsorption occurs when the sieve canister is pressurized with 

compressed room air, from approximately 14 to 20 psi (96 to 138 kPa). A sieve 

canister saturated with adsorbed nitrogen regenerates (desorbs) by venting the 
sieve canister pressure to atmospheric pressure. Some of the product oxygen is 

used as a purge gas to increase the efficiency of regenerating the sieve by removing 

any residual nitrogen molecules remaining in the canister. 

The purge oxygen readily combines with the nitrogen and is flushed from the 
canister by the purge pressure. The sieve.canisters must remain sealed from the 

atmosphere to prevent contamination of the molecular sieve material by 
migration of moisture (humidity) into the canister. Because of the sieve material’s 

high affinity for water, moisture drawn into the sieve canister without proper 

purging will render the sieve useless for future nitrogen adsorption. 

High oxygen concentration and long sieve bed life are accomplished by the proper 
use of pressure swing cycles and efficient purging. However, molecular sieve will 

displace any other molecule in favor of water. When this happens, nitrogen- 

selective zeolite loses its affinity for nitrogen and is considered contaminated. 

During normal operation, room humidity does not affect the sieve’s ability to 
adsorb nitrogen. A thin layer of sieve at the top of the bed wicks humidity from 

the supply gas, preventing further contamination during a concentrating cycle. 

This moisture is returned to the atmosphere during the exhaust phase. 
Regeneration of the sieve bed is then completed by purging the exhausting tank 

with concentrated, humidity-free oxygen. 

1.242 Expansion Chamber/Muffler Assembly 

The expansion chamber/muffler assembly (Figure 1-10) consists of a muffler 
assembly and a plastic, foam-lined chamber connected to the pilot valve’s exhaust 

tube. The assembly effectively muffles the sound of gas exhausting to atmosphere 

when a sieve canister depressurizes (desorbs) during the regeneration (exhaust) 

cycle, 

DS ーー キー Expansion Chamber 

  

  

  
    

  

Figure 1-10: Expansion Chamber and Muffler Assembly 

1.2.13 Restrictor Tube Assemblies 

Two restrictor tube assemblies (Figure 1-11) are located just above the balance 

pilot valve, between the tubing coming from the outlets of the sieve canisters and 

y the product canister. Each restrictor tube assembly contains an orifice of a specific 

i size. 
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While supply air enters one sieve bed, the restrictor creates back pressure in this 

canister, determining the rate at which room air can flow through the sieve bed. 

Meanwhile, the opposite restrictor acts as a metering device, allowing a small 
amount of product gas (oxygen) to pass through the orifice and into the bottom 

of the exhausting sieve bed for purge. Therefore, increasing or decreasing the 

orifice size will alter the balance of pressure within the sieve beds. This pressure 

regulation allows a filling canister to pressurize properly for maximum nitrogen 

adsorption. The checking action of the restrictor tube maintains the product 
canister pressure while permitting a sufficient amount of product gas to pass 

through the orifice and into the exhausting canister to efficiently purge any 

residual nitrogen. 

  

Figure 1-11: Restrictor Tube Assemblies 

Product Canister 

The product canister (Figure 1-12) is a hollow, aluminum tank, with an 

approximate one-liter volume, that stores product gas (oxygen) from the sieve 

canisters under pressure. The product canister stores oxygen to ensure a smooth, 

steady outlet flow as the unit cycles back and forth between the sieve canisters. 

The amount of purge oxygen is directly dependent upon the product canister 
pressure. In turn, the product canister pressure is affected by both the size of the 

restrictors and the flowmeter setting. 

Pressure Regulator 

Vacuum Check Valve 
{not on ail units}    

   

  

$ y Pressure Switch 

ーー イー Product Canister 

  
Figure 1-12: Product Canister 
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1.2.15 Pressure Regulator 

The adjustable pressure regulator (Figure 1-12) reduces a nominal oxygen 

pressure in the product canister to a constant 5 psi (34 kPa) outlet pressure. The 

concentrator flowmeter requires a constant 5 psi (34 kPa) source pressure to 

accurately control the flow of oxygen through the flowmeter and to the patient. 

1.2.16 Vacuum Check Valve 

The vacuum check valve (Figure 1-12), located on the regulator’s output side, 

functions as a siphon break when the concentrator cools down after shutoff. The 
valve prevents a vacuum (created when gas in the product canister cools after 

concentrator shutoff) from drawing water in a humidifier bottle into the 

flowmeter. When the concentrator is operating, the valve’s checking action 

prevents output flow from bleeding to the atmosphere. 

  

NOTE: The vacuum check valve is not required on units with Controi/OCi PCB with Removable Sensor. 
  

1.2.17 OCI Transducer (optional) 

The OCI transducer (Figure 1-13) is a real-time sampling device that uses 
ultrasonic sound wave technology to analyze the product gas being delivered to 

the patient. 

  

Flowmeter     
      

    

some PCB 
components 

are not shown.   —— In-Line Check Valve 

+ —— Outlet Gas Filter 

t—— OCI Transducer 

      
Figure 1-13: Right Cabinet Interior (Control/0Cl Combo PCB) 

12.18 OCI Sensor (optional) 

À small amount of the concentrated product gas flows from the product tubing to 

the OCI sensor (Figure 1-14), where a heated zirconium oxide ceramic sensor 

measures the oxygen purity. The sensor emits an electrical charge that is 

proportional to the percent oxygen in the gas surrounding the sensor, and the 

circuitry measures this charge and correlates it to the precise oxygen 

concentration. The result is then displayed through one of three LEDs on the 

front of the concentrator. 
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MRI ) ME ПИ m Flowmeter 
Power Switch 

Front Panel PCB 

  

  

       

  

     

For clarity 
of illustration, 

  
some PCB 
components i in-Line Check Valve 

are not shown. (— Outlet Gas Filter 
      

  
Figure 1-14: Right Cabinet Interior (Control/OCi PCB with Removable Sensor) 

1.2.19 Outlet Gas Filter 

Located in a sealed housing, the outlet gas filter (Figure 1-13 and 1-14) removes 
particles greater than 0.3 micrometer in diameter from the oxygen passing 

through the flowmeter to the patient. 

1.2.20 Flowmeter 

The flowmeter (Figure 1-13, 1-14, and 1-15) is a back-pressure compensated, gas- 
"measuring device that controls the amount of product oxygen dispensed to the 

patient. It consists of a tapered, hollow tube inscribed with flow markings, a 

needle valve, an adjusting knob, an indicator ball, and inlet and outlet ports. 
During concentrator operation, the patient can adjust flow (as indicated by the 

ball) to the correct flow rate, as prescribed by the physician. 

1.2.21 In-Line Check Valve 

The in-line check valve (Figure 1-13 and 1-14) is located in the outlet gas tubing 

between the flowmeter and outlet. gas fitting. The check valve ensures that water 
from the humidifier bottle is not drawn into the flowmeter when the concentrator 

is off. (A vacuum is created when the gas in the canisters cools after the 

concentrator is shut off.) 

1.3. . ELECTRICAL SYSTEM COMPONENTS 

The electrical system (Figure 9-2, 9-3, 9-4, and 9-5) controls and monitors the 

concentrator and distributes the electrical power required for operation. 

1.3.1 Power Switch and Power LED 

The POWER switch is either a double-pole, single-throw rocker switch with a 

bezel-mounted green LED indicator (Figure 1-15) or a push button with a green 

LED. When the switch is ON, the LED is illuminated and one set of contacts 
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routes an AC voltage to the coil of a relay mounted on the Control PCB. The relay 

activates the compressor, cooling fan, hour meter, and PCB timing circuits. The 

second set of contacts routes DC voltage from the circuit board to the pressure 
switch and audible alarm. This DC voltage is provided at 12V while the 

concentrator is attached to an AC wall outlet. In case of power failure, DC 

voltage is supplied by a 9V battery. 

  

NOTE: For units equipped with Control/OCI PCB with Removable Sensor, the DC voltage is provided at 
5V while the concentrator is attached to an AC wall outlet. 
  

Flowmeter 

Power Switch 

  

Figure 1-15: Control Panel 

  

NOTE: if the POWER switch is in the ON position, the audible alarm will sound when the pressure 
switch contacts close, whether the concentrator is plugged into an electrical outlet or not. 
  

Control PCB 

The Control PCB contains the electronic logic for controlling the concentrator’s 

operation. The Control PCB contains circuitry that converts AC voltage to DC 

voltage for PCB use and for powering the solenoids. A fuse protects the PCB 

components in the event of an over-current condition. The circuitry includes a 
timing generator and a detector circuit. 

The timing generator produces pulses that are used by the alternate/dwell circuit 

and the pre-charge time circuit. The alternate/dwell circuit uses the timing pulses 
to activate solenoid valve 1 and solenoid valve 2 alternately for approximately 
eight seconds each. A dwell period, approximately 0.8 seconds occurring between 

the activation of solenoid valves 1 and 2, enables the balance time circuit to 

activate solenoid valve 3 for the balance cycle. 

The detector circuit activates a relay if an open condition is detected in a 

solenoid's electrical circuit (caused, for example, by a disconnected wire or an 

open solenoid coil). The relay, when activated, removes power from the 

compressor and cooling fan. The detector circuit thus prevents the concentrator 
from operating with an electrical failure of the solenoid circuit that could 

contaminate the molecular sieve material and destroy its nitrogen-adsorbing 
properties. 
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Control/OCI Combo PCB (optional) 

The Control/OCI Combo PCB (Figure 9-9) makes use of the well-known principle 

that different gases have different characteristics in their abilities to propagate, or 

transmit, ultrasonic sound waves. One of the system’s components is a gas sample 

chamber that samples the concentrator gas in a continuous flow. A sound wave is 
transmitted over a fixed distance from one end of the gas sample chamber to the 

other. The time-to-fly is electronically measured and converted to an electronic 

signal. The time-to-fly is dependent upon the product gas purity, temperature, and 

pressure. A temperature sensor located within the product gas stream 
electronically compensates for temperature effects. The product gas in the sample 

chamber is maintained at a constant pressure. 

The OCI measures the time-to-fly, converts it to an electronic signal, compensates 

for external factors, and processes the resultant output into useful analytical 

information (the LEDs and shutdown system) through standard electronic 

circuitry. 

Control/OCI PCB with Removable Sensor (optional) 

The OCI sensor and PCB together measure the oxygen purity of the product gas 

sample using a zirconium oxide ceramic sensor. When heated to a precise 

temperature, this sensor emits an electrical charge that is proportional to the 
percent oxygen in the gas surrounding the sensor. The circuitry measures the 

charge and correlates it to the precise oxygen concentration. The result is 

displayed through one of three LEDs on the front of the concentrator. 

OCI Indicator Lights 

Oxygen concentrators eguipped with OCI feature a front panel with three OCI 

LEDs: NORMAL, BELOW NORMAL, and NOT OPERATING (Figure 1-16). 

   

    

Flowmeter 

LED 

Power Switch 

LEDs 
‘Temperature LED 

Figure 1-16: OCI Indicater LEDs 

The green NORMAL LED indicates normal operation. Oxygen-concentration is 

85% or above. 

The yellow BELOW NORMAL LED indicates oxygen concentration between 

70% and 85%. 
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The red NOT OPERATING LED indicates oxygen concentration is below 70%. 

The OCI will shut down the oxygen concentrator. 

Concentrators equipped with a Control/OCI PCB with Removable Sensor also 
feature a yellow TEMPERATURE LED that indicates when the temperature 

inside the concentrator has exceeded 140 °F (60 °C). The unit will shut down. 

1.3.6 Pressure Switch 

The electro-pneumatic pressure switch (Figure 1-17) is mounted on the product 
canister and senses the pressure of the product gas (oxygen) in the product 

canister. Normal product canister pressure keeps the switch contacts open. If the 
product canister pressure drops below the pressure switch threshold setting of 
4.0 psi +0.2 psi (27 kPa +1.38 kPa), the switch contacts close and the audible 

alarm will sound. 

Pressure Regulator 

Vacuum Check Valve 
(not on all units) 

Pressure Switch 

Product Canister 

  

Figure 1-17: Pressure Switch 

1.3.7 Audible Alarm 

The audible alarm consists of an electronic module powered by either the Control 
PCB or the 9V battery. When the POWER switch is in the ON position, and the 

pressure switch contacts are closed, the audible alarm sounds. In the event of an 

AC power failure, the 9V battery powers the audible alarm. 

In non-OCI units and units eguipped with OCI PCB or Control/OCI Combo.PCB, 

the audible alarm is located on the right side behind the air intake filter 
(Figure 1-18). 

Theory of Operation | 13 
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  Battery 
  

  

  

  Circuit Breaker 

    
  Hour Meter           

  

  
Figure 1-18: Right Side View 

On units equipped with Control/OCI PCB with Removable Sensor, the audible 

alarm is located on the front panel PCB (Figure 1-19). Alarms and their associated 

causes are listed below. 

ALARM SEQUENCE CAUSE 

  

  

  

Continuous alarm Power Failure/Low Pressure 

Single beeps Solenoid Valve Detection 

Series of double beeps Low Oxygen Concentration 

Series of triple beeps High Internal. Temperature 一         

¡ — LED 

Audible Alarm   

(This component is 
on units equipped with 
Control/0C1 PCB with 
removable sensor) 

Figure 1-19: OCI Front Panel PCB 
  

  

1.3.8 Battery 

A 9V alkaline battery (Figure 1-18), located behind the removable side panel, 

provides backup power to the audible alarm. 

13.9 Hour Meter 

The hour meter (Figure 1-18), located behind the removable side panel, indicates 

total concentrator running time. 
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Circuit Breaker 

The AC electrical system is protected from short circuits and power surges by a 

resettable, push-button circuit breaker (Figure 1-18), located behind the 
removable side panel. 

CIRCUIT BREAKER CHART 

492196 492a (120V, 60 Hz) Thomas 

4924371 590 (120V, 60 Hz) Thomas (Standard) 

4935312 590 (120V, 60 Hz) 3 Thomas (High Efficiency) 

4935312 590 (120V, 60 Hz) 4 Thomas (2639 Series) 

493531 ? 590 (120V, 60 Hz) Gast 

493531 2 590 (120V, 60 Hz) 5 Thomas (2650 Series) 

| Manufactured before April 26, 1993. | 4 Manufactured after May 1, 1996. 
2 Washers required, Part Number 493567. 5 Manufactured after Oct. 22, 1997. 
3 Manufactured after Nov, 12, 1992. 

Cooling Fan 

A cooling fan located beneath the compressor provides cooling air flow through 
the concentrator. The fan draws in cooling air through the air intake filter located 

on the upper right side of the cabinet (Figure 1-20). The cooling air travels down 

across the concentrator’s four canisters and the compressor, and is exhausted out 
the bottom left side of the cabinet. Both the air intake filter and exhaust vents of 

the cabinet must be free of obstructions for proper cooling system function. 

  

| O Di Air Intake Filter 

a 
L
I
 

=
 
  

  

ΠΠ. 

ZN a co 

| US, Compressor 

= Cooling Fan 

Figure 1-20: Cooling Fan Airflow 

      
        

    
        

Capacitor 

The capacitor (Figure 1-21) is an electrical storage device that helps start the 

compressor motor and improves compressor performance during operation. 

Theory of Operation | 15 

~



Section 1.4 Concentrator System Operation 492a & 590 OXYGEN CONCENTRATOR SERVICE MANUAL 

Cooling Fan 

Capacitor 

  

Figure 1-21: Compressor Platform, Bottom View 

1.4 CONCENTRATOR SYSTEM OPERATION 

1.4.1 

1.4.2 
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General 

The Companion 492a/590 Oxygen Concentrator concentrates oxygen from room 

air by a process known as pressure-swing adsorption. This cyclic process involves 
two molecular sieve canisters which are alternately pressurized with room air and 

then vented to atmospheric pressure. The nitrogen-selective zeolite in the 

molecular sieve canisters adsorbs nitrogen from air under pressure and, in turn, 

desorbs (releases) nitrogen when the canister is vented to atmospheric pressure. 

The process is further enhanced by incorporating a pressure-balance cycle and 

using product gas (oxygen) as purge gas to increase the efficiency of regenerating 
the sieve. 

A complete system cycle of approximately 17.6 seconds consists of two, 8-second 
concentrating cycles and two, 0.8-second balance cycles. Gas flow through the 

pneumatic system is shown in Figure 9-6, 9-7, and 9-8. 

Concentrating Cycle 1, Sieve Canister 1 

The compressor pressurizes the supply air tubing, the reservoir canister, and the 

pilot air tubing with filtered room air (Figure 9-6). At the appropriate time, the 

electronic timing circuit on the Control PCB sends a DC voltage signal to energize 

solenoid valve 1 for approximately eight seconds. Pilot gas under pressure flows 

through solenoid valve 1 and is applied to the pilot ports of supply pilot valve 1 

and exhaust pilot valve 2, simultaneously opening these pilot valves. 

Supply air from the reservoir canister passes through the open supply pilot valve 1 

and into sieve canister 1. Water vapor is attracted from the supply air and held in 

the top of sieve canister 1. Nitrogen is then adsorbed from the supply air and 

oxygen-rich gas flows to the product canister metered by restrictor tube assembly 

1. Some oxygen-rich gas passes through restrictor 2 and into sieve canister 2 once 

the pressure in sieve canister 2 has been exhausted to atmosphere through exhaust 

pilot valve 2. This purge oxygen migrates up into sieve canister 2 to increase the 
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efficiency of regenerating the molecular sieve by removing any trace nitrogen in 

the canister. 

Oxygen in the product canister, at a pressure higher than that required at the 

flowmeter, is reduced and maintained at 5 psi (34 kPa) by the pressure regulator. 

Oxygen then passes through the outlet gas filter, the flowmeter, and finally the 

oxygen outlet. 

Balance Cycle 1 

After sieve canister 1 has been concentrating for approximately eight seconds, the 

electronic timing circuit on the Control PCB simultaneously de-energizes solenoid 
valve 1 and energizes solenoid valve 3 for approximately 0.8 seconds (Figure 9-7). 

When solenoid valve 1 is de-energized, the pilot pressure source for supply pilot 
valve 1 and exhaust pilot valve 2 is cut off, and the piloting pressure for the valves 

is vented to atmosphere through the normally open port of solenoid valve 1. 
Pressure against the unbalanced area of the bottom diaphragm closes supply pilot 

valve 1. An internal spring closes exhaust pilot valve 2. Solenoid valve 3 is then 

energized and pilot air pressure is applied to the pilot port of the balance pilot 
valve to open this valve. 

With the balance pilot valve open and the remaining pilot valves closed, oxygen- 

rich gas at system pressure from sieve canister 1 is routed directly to sieve canister 

2 to increase pressure in this canister in preparation for its concentrating cycle. 

The placement of restrictor 1 and restrictor 2 downstream of the balance pilot 

valve ports allows gas from sieve canister 1 under pressure to flow into sieve 

canister 2 and pressurize it during the balance cycle with minimal effect on gas in 

the product canister. This increase of pressure in sieve canister 2 during the 

balance cycle helps ensure immediate oxygen flow from this canister at the 

beginning of its concentrating cycle. 

Concentrating Cycle 2, Sieve Canister 2 

At the end of balance cycle 1, the electronic timing circuit on the Control PCB 

simultaneously de-energizes solenoid valve 3 and energizes solenoid valve 2 for 

approximately eight seconds (Figure 9-8). 

When solenoid valve 3 is de-energized, the pilot pressure source for the balance 

pilot valve is cut off, and the piloting pressure for this valve is vented to 

atmosphere through the normally open port of solenoid valve 3. Pressure against 

the unbalanced area of the bottom diaphragm closes the balance pilot valve. 

When solenoid valve 2 is energized, pilot gas under pressure flows through 
solenoid valve 2 and is applied to the pilot ports of supply pilot valve 2 and 

exhaust pilot valve 1, simultaneously opening these pilot valves. 

Supply air from the reservoir canister passes through open supply pilot valve 2 

and into sieve canister 2. Water vapor is attracted from the supply air and held in 

the top of the sieve canister. Nitrogen is then adsorbed from the supply air and 

oxygen-rich gas flows to the product canister metered by restrictor tube assembly 

2. 
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Meanwhile, gas exhausts out of sieve canister 1 through open exhaust pilot valve 

1 and to atmosphere. This exhaust gas drives any water vapor from the top of the 
sieve bed back into the room. Maintaining this desiccant layer through proper 

valving action is critical to long sieve bed life. 

After the pressure in sieve canister 1 has been exhausted to atmosphere, oxygen- 

rich purge gas passes through restrictor 1 and into sieve canister 1. The purge 

oxygen migrates up into sieve canister 1 to increase the efficiency of regenerating 
the molecular sieve by removing any trace nitrogen in the canister. This cycle 

duplicates the process of the first concentrating cycle and ensures constant flow of 
oxygen to the product canister. 

Balance Cycle 2 

After sieve canister 2 has been concentrating for approximately eight seconds, the 

electronic timing circuit on the Control PCB simultaneously de-energizes solenoid 

valve 2 and energizes solenoid valve 3 for approximately 0.8 seconds (Figure 9-7). 
This cycle then allows the pressure between the two sieve canisters to pre-charge 
sieve canister 1 in preparation for its concentrating cycle. Upon completion of 

balance cycle 2, the complete system cycle begins again. 
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Section 

ROUTINE MAINTENANCE 

This section outlines the recommended maintenance schedules for the 

Companion 492a/590 Oxygen Concentrator. 

  

NOTE: Operating the concentrator in a dusty environment may increase the maintenance frequency. 
  

  

NOTE: There are no recommendations regarding routine service intervals for the Companion 492a and 

590 oxygen concentrators. However, in accordance with good standards of care for oxygen 

concentrators, home care providers may establish their own routine service intervals forthe Companion 

492a and 590 oxygen concentrators. 
  

2.1 MAINTENANCE SCHEDULE SUMMARY 

494438 Rev. B 

  

  

  

EQUENCY COMPONENT ACTION 

Daily Humidifier Bottle Refer to the appropriate 
P/N 493809 or equivalent manufacturer's operating 

manual. 

Daily Air Intake Filter Clean daily. 
PIN 492672 Replace as needed. 

Monthly * Compressor Inlet Prefilter Replace 
P/N 492193, 2 pieces 
  

As needed Compressor Inlet Extended Life Prefifter Replace 
P/N 493931 (Upper), 2 pieces 
PIN 493930 (Lower), 2 pieces 
  

  

  

  

  

As needed 2 Compressor Inlet HEPA Filter Replace 
P/N 492190 

As needed Alarm battery, P/N 492297 Replace 

As needed Outlet gas filter, P/N 492141 Replace 

As needed Cabinet exterior Clean 

As needed Cabinet interior Clean         
  

For those units with OCI installed, change the Compressor Inlet Prefilter every 90 days or as indicated by OCÍ (low oxygen 
concentrations). 

2 When the Compressor Inlet HEPA Filter is used in combination with the Compressor Inlet Prefiltes, replace the Inlet HEPA Filter every six 
months. 

Detailed instructions on each maintenance item are located in the following 

pages. 
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2.2 -. MAINTENANCE INSTRUCTIONS 

  

CAUTION: To prevent PCB damage while performing routine maintenance: 
个 + Do not release insect spray or aerosol fresheners into the cabinet air inlet 

while the unit is running. 
* Do not allow leak detection fluid, cleaning solutions, or wet towels to make 

contact with PCBs. 
+ Do not use shop-compressed air to blow off dust accumulation on PCBs. 
* Do not touch PCBs without being properly grounded. 
+ Do not allow tools to contact the PCBs without being properly grounded. 

  

FREQUENCY COMPONENT ACTION 

Daily Humidifier bottle For cleaning or replacement instructions, refer to the appropriate 
manufacturer's operating manual. 

Daily Air intake filter Remove the foam air intake filter from the right side of the 

concentrator (Figure 2-1) by pulling the air intake filter away from 
the Velcro strips. 

  

  

Figure 2-1: Air Intake Filter Removal 

Vacuum thé air intake filter and/or wash it in a mild detergent 
solution. 

Rinse the air intake filter thoroughly, squeeze out any excess 
water, and air dry. Replace as needed. 

  

CAUTION: Do not apply heat to dry the air 
A intake filter. This may damage the filter. 

Replace as needed. 

  

CAUTION: Do not operate the concentrator 
A without the air intake filter in place. Replace 

as needed. 

Place the air intake filter in position on the right side of the 
concentrator and press firmly against the Velcro strips to secure it 
in place.     
  

20| Routine Maintenance 
494438 Rev. B



492a & 590 OXYGEN CONCENTRATOR SERVICE MANUAL 

FREQUENCY 

Monthiy 

COMPONENT 

Compressor inlet prefilter 

Section 2.2 Maintenance Instructions 

ACTION 

Remove the side panel of the concentrator (Figure 2-2) that covers 
the filter compartment. 

  

Figure 2-2: Side Panel Removal 

Pull up the compressor inlet prefilter housing to disconnect it from 
the compressor inlet HEPA filter. 

Remove both compressor inlet prefilters from the compressor inlet 
prefilter housing (Figure 2-3). 

FF 

ES 

< 一 Prefilter Housing 

Figure 2-3: Compressor Inlet Prefilter 

Inlet Prefilters 

Dispose of the top compressor inlet prefilter. Check the bottom 
compressor inlet prefilter and discard if dirty. 

Place the two compressor inlet prefilters in the compressor inlet 
prefilter housing. Place the new compressor inlet prefilter on the 
bottom and the old compressor inlet prefilter (previously on the 
bottom) on top. 

Place the compressor inlet prefilter housing in position on the 
compressor inlet HEPA filter and push it down to secure it in place. 

Reposition the side panel of the concentrator to cover the filter 
compartment. 
  

As needed when indicated 
by low oxygen 
concentrations   

494438 Rev. B 

Compressor inlet extended life 
prefilter 

Remove the side panel from the concentrator (Figure 2-2). 

Lift the prefilter assembly to remove it from the inlet HEPA filter. 

Remove and discard the outer upper and the outer lower extended 
life prefilters (Figure 2-4). 

ETS Extended Life Prefilters (upper) 
ESSI 

E>— Prefilter Housing 

Extended Life Prefilters (lower) 

Figure 2-4; inlet Extended Life Prefilter 
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FREQUENCY COMPONENT ACTION 

Compressor inlet extended life Remove and retain the inner upper and inner lower extended life 
prefilter (continued) prefilters, 

Install the new upper and lower extended life prefilters in the inner 
filter positions, 

Install the upper and lower prefilters (which were retained) in the 
outer filter positions. 

Reinstall the prefilter assembly on the inlet HEPA filter. 

Install the side panel on the concentratar. 

Allow the concentrator to run for a minimum of 10 minutes. If an 
undesirable condition still exists, replace the outer upper and outer 

lower filters with new filters. 

As needed Compressor inlet HEPA filter Remove the side panel of the concentrator (Figure 2-2) that covers 
(When used with the the filter compartment. 
compressor inlet prefilter, 
replace every six months) Pull up the compressor inlet HEPA filter to disconnect both it and 

the compressor inlet prefilter housing from the concentrator. 

Separate the compressor inlet prefilter housing from the 
compressor intet HEPA filter, Discard the compressor inlet HEPA 
filter. 

Place the compressor inlet prefilter housing in position on the inlet 
port of the new compressor inlet HEPA filter. 

Place the exit port of the compressor inlet HEPA filter in position in 

the concentrator and push the compressor inlet HEPA filter and 
the compressor inlet prefilter housing down to secure them in 
place. 

Reposition the side panel of the concentrator to cover the filter 
compartment. 
  

As needed   Alarm battery Remove the side panel {Figure 2-2) that covers the filter 
compartment. 

Unplug the battery from the connector. 

Check the battery with the alarm switched on. Replace the battery 
if it registers less than 8V. 

Place battery in position behind the side panel (Figure 6-1). 

Plug the battery into the connector. 

Reposition the side panel to cover the filter compartment. 
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FREQUENCY 

by-low oxygen 
concentrations. 

  
494438 Rev. B 

  

Às needed when indicated 

COMPONENT 

Outlet gas filter 

  

ACTION 

cause death. To prevent the possibility 
of an electrical shock or damage to the 
concentrator, disconnect the power cord 
from the power supply before opening 
the cabinet. 

A Hazardous voltage can shock, burn, or 

  

If a humidifier is installed, remove it from the oxygen outlet 
connector (Figure 2-5). 

  

Figure 2-5: Humidifier Removal 

Remove the air intake filter fram the right side of the concentrator 
by pulling the air intake filter away from the Velcro strips that hold 
it in place. 

  

unstable on its casters if the two halves of 
the cabinet are opened by more than 90°. 

Misalignment of the heat exchanger may occur. 

A CAUTION: The concentrator will become 

  

Using a No. 2 Phillips screwdriver, remove the long screw from the 
right side of the cabinet (Figure 6-1). 

Using a No. 2 Phillips screwdriver, with a shaft of at least 7 in. 
(18 cm), loosen the short screw from the right side of the cabinet 
(Figure 6-1), taking care not to lose the O-ring on the end of the 
short screw. The two halves of the cabinet separate as the short 
screw is loosened. 

  

NOTE: it is not necessary to remove the short screw completely 
from the right side of the cabinet. 
  

Pull the two halves of the cabinet away from one another to open 

the cabinet. The two halves of the cabinet will pivot around the 
hinges at the rear of the concentrator.   
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FREOUENCY COMPONENT ACHON 

Outlet Gas Filter Cut the oxygen tubing at both the inlet and outlet of the outlet 
(continued) gas filter (Figure 2-6) and discard the outlet gas fitter. 

Flowmeter     
{In-Line Check Valve 

(Outlet Gas Filter 

  
Figure 2-6: Qutlet Gas Filter 

Install the new outlet gas filter between the two ends of previously 
cut oxygen tubing. 

  

NOTE: If there is a directional flow arrow on the outlet gas filter, 
install the outlet gas filter so the arrow points towards the oxygen 
tube which is connected to the flowmeter inlet. Outlet gas filters 
without flow arrows can be installed in either direction. 
  

Insert the short screw into position in the right side of the cabinet 
and place the O-ring on the end of it. 

Pull the two halves of the cabinet together to within 
approximately 2 in. (5 cm) of each other, so you can stil! see the 
upper cabinet tubes in beth halves of the cabinet. 

Insert the long screw into position in the right side of the cabinet 
and push it into the cabinet so it extends through the upper 
cabinet tube in both halves of the cabinet. 

Tighten the long screw until the two halves meet. Then tighten the 
short screw, causing the two halves of the cabinet to close. 

Place the air intake filter in position in the right side of the 
concentrator and press firmly against the Velcro strips to secure it 
in place. 

Reinstalt the humidifier to the oxygen outlet connector, if required. 
  

As needed   Cabinet exterior 

Hazardous voltage can shock, burn, or 
cause death. To prevent the possibility of 

an electrical shock or damage to the 
concentrator, disconnect the power cord 
from the power supply before opening 
the cabinet. 

  

  

Wipe the exterior of the cabinet with a cloth or sponge, dampened 
with a mild detergent solution. 
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FREQUENCY COMPONENT ACTION | 

As needed Cabinet interior ` На humidifier is installed, remove the humidifier from the oxygen 
` outlet connector {Figure 2-5). 

  

cause death. To prevent the possibility of 
an electrical shock or damage to the 
concentrator, disconnect the power cord 
from the power supply before opening 
the cabinet. 

4 Hazardous voltage can shock, burn, or 

Remove the air intake filter from the right side of the concentrator 
{Figure 2-1) by pulling the air intake filter away from the Velcro 
strips that hold it in place. 

Using a No. 2 Phillips screwdriver, remove the long screw from the 
right side. 

Using a No. 2 Phillips screwdriver, with a shaft of at least 7 in. 
(18 cm), loosen the short screw from the right side of the cabinet, 
taking care not to lose the O-ring on the end of the short screw. 
The two halves of the cabinet will separate as the short screw is 

loosened. 

  

NOTE: Itis not necessary to remove the short screw completely 

from the right side. 
  

  

CAUTION: The concentrator will become 
М unstable on its casters if the two halves of 

the cabinet are opened by more than 90°. 
Misalignment of the heat exchanger may occur. 
  

Pull the two halves of the cabinet away from one another to open 
the cabinet. The two halves of the cabinet will pivot around the 
hinge at the rear of the concentrator. 

  

ag CAUTION: PCBs are ESD-sensitive devices. 
い 7 Always properly ground yourself prior to 

making contact with PCBs. To prevent PCB 
damage, observe standard safety procedures as 
follows: 
e Wear an ESD grounding wrist strap properly 

connected to a grounded source. 

* Work on grounded conductive mat. 
+ Handle PCB by edges only. 
* Store PCB in an ESD static-shielding bag. Do not 

place PCB on bag exterior. 
+ Never apply leak detection solution to a PCB.     
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Section 2.2 Maintenance Instructions 

FREQUENCY 

  

COMPONENT 

Cabinet Interior (continued) 

492a & 590 OXYGEN CONCENTRATOR SERVICE MANUAL 

ACTION 

  

CAUTION: PCBs may be damaged if the 
compressed air supply used to clean the 
cabinet interior is not clean and oil free. 

Avoid blowing compressed air or leak detection 
solution onto the PCBs. (Direct the compressed air 
away from them.) 

Using a compressed air supply, remove any dust which may have 
accumulated inside the cabinet. 

  

CAUTION: Any plastic or metal vacuum 
attachment equipment must be grounded at 
the nozzle end. 
  

Ensure that the air inlet and exhaust vents are unobstructed. 

Insert the short screw into position in the right side of the cabinet. 
Place the O-ring on the end of the short screw, 

Pull the two halves of the cabinet together to within 
approximately 2 in. (5 cm) of each other, so you can still see the 
upper cabinet tubes in both halves of the cabinet. 

Insert the long screw into its position in the right side of the 
cabinet. Push it into the cabinet so it extends through the upper 
cabinet tube in both halves of the cabinet. 

Tighten the long screw, causing the two halves of the cabinet to 
close. 

Tighten the shart screw. 

Place the air intake filter in position in the right side of the 
concentrator and press firmly against the Velcro strips to secure it 
in place. 

Reinstall the humidifier to the oxygen outlet connector, if required. 
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Section 

PERFORMANCE VERIFICATION 

This section is designed to help the technician: 

+ Verify that the concentrator is operating within specifications. 

e Identify a suspected problem. 

© Check the concentrator functions before operation (after the repair or 

replacement of a component). 

  

NOTE: Numeric values quoted in this section are nominal values used for reference purposes only. Due 

to changing factors in your area (such as atmospheric pressure and heat), pressure characteristics may 

vary. - 
  

  

NOTE: Unless otherwise indicated, pressure and flow readings are based on Full Scale. If readings 

exceed the top end of the specification, consider the test equipment tolerances before diagnosing the 

unit as faulty. If flow and oxygen levels are within specifications, do not adjust operating pressures 

down to the midpoint of the range. 
  

This section is divided into different performance areas. Although each may be 
considered as a separate system or function for testing purposes, they all must 

perform in harmony to achieve the concentrator’s end result—high oxygen purity 

delivered at a continuous flow rate. 

If the concentrator fails to pass any of the performance verification tests, see 
either the Troubleshooting Guide (Section 4) or the Disassembly Guide 

{Section 5). 

  

    Hazardous voltage can shock, burn, or cause death. The compressor and 

other internal components are not grounded. Follow electrical testing 
safety procedures. 

  

prior to making contact with PCBs. To prevent PCB damage, observe standard 
safety procedures as follows: 

Wear an ESD grounding wrist strap properly connected to a grounded source. 
Work on grounded conductive mat. 
Handle PCB by edges only. 

Store PCB in an ESD static-shielding bag. Do not place PCB on bag exterior. 
Never apply leak detection solution to a PCB. 

e CAUTION: PCBs are ESD-sensitive devices. Always properly ground yourself 

M 
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Section 3.1 Pretesting Checks 492a & 590 OXYGEN CONCENTRATOR SERVICE MANUAL 

3.1 PRETESTING CHECKS 

Before testing, ensure that: 

e The air intake filter, compressor inlet prefilters, compressor inlet HEPA filter, 

and 9V battery are installed correctly. 

* The power cord and plug are not damaged or frayed. 

+ The humidifier bottle and any other delivery apparatus are removed from 

the concentrator outlet. 

3.2 OXYGEN CONCENTRATION 

Oxygen concentration levels may be checked when it is necessary to verify that 

the concentrator is producing the correct oxygen purity. Due to system design, 

this area of performance verification may be considered the most crucial. If the 
concentrator is producing oxygen at, or above, the minimum specification at the 

maximum flow rate, it is an indication that other systems are operating properly. 

3.2.1 Oxygen Test 

1.. With the concentrator connected to the AC outlet, set the POWER switch 

to the ON position. 

2. Set the flowmeter to its maximum flow rate (4 L/min or 5 L/min) and allow 

the unit to run for 30 minutes in an open environment. Check the 
flowmeter ball occasionally and adjust the flow to ensure the ball is 

bisected by the line corresponding to the selected flow rate. 

  

. NOTE; High ambient temperatures, low voltage, and other environmental conditions may 
lower oxygen purity. 
  

3. Using a properly calibrated oxygen analyzer (Figure 3-1), follow the 
manufacturer’s recommendations for how to sample the oxygen outflow of 

the oxygen concentrator. (Generally, it is necessary to allow the oxygen to 

flow across the sampling device of the analyzer. Do not allow the oxygen to 

back pressure against the sampling device.) 

  
Figure 3-1: Oxygen Concentration Testing 
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4923 & 590 OXYGEN CONCENTRATOR SERVICE MANUAL Section 3.3 Pneumatic System 

4, Record the oxygen concentration and compare it to the following 

performance specifications: 

CONCENTRATOR MODEL OXYGEN CONCENTRATION 

  

  

492a 95% +3% at 1 L/min to 3 Umin 

92% +3% at 4 L/min 

590 95% +3% at 1 L/min to 4 L/min 

90% 23% at 5 Ут   
  

5. If the oxygen concentration is not within the specified levels, check that: 

e» the air intake filter, compressor inlet prefilters, and compressor inlet 

HEPA filter are clean. 

+ the flowmeter setting is correct (Section 3.6). 

© the analyzer is accurate (that is, correctly calibrated, battery not 

weak, and adequate oxygen supplied to the sampling device). 

+ the unit is not located in close proximity to high temperatures. 

+ a low voltage condition does not exist from the power source (that 

is, the wall outlet). 

e the altitude does not exceed 3,000 ft (914 m). 

6. If the concentration is still not within the specified levels, perform the Low 

Concentration Check (Section 4.1.1). 

3.3» PNEUMATIC SYSTEM 

3.3.1 

494438 Rev. B 

Because oxygen concentrators are principally pneumatic devices, verifying the 

pressure specifications in the Companion concentrator is valuable information in 

analyzing its performance. 

  

NOTE: The Companion Pneumatic Test Kit (Section 6.2} or equivalent should be used for all tests in this 

section. 
  

Leak Test 

A leak in the concentrator system may cause loss of oxygen concentration of sieve 

contamination. It is important to leak test the unit before performing any pressure 

tests. 

1. Open the cabinet, as described in Section 5.1.1. 

2. Inspect all hoses, connections, and fittings in the pneumatic system, 

checking for tightness, kinks, wear, or damage to parts. Correct any 

deficiencies. 

Performance Verification
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3. Connect the concentrator’s power cord to the AC outlet, set the POWER 
switch to the ON position, and allow the concentrator to run for 

approximately 10 minutes. 

  

When applying leak detection solution, do not allow it to come into 

A contact with electrical connectors or components. Hazardous 
voltage can shock, burn, or cause death. The compressor and other 
internal components are not grounded. Follow electrical testing 
safety procedures. 

  

CAUTION: Do not apply leak detection solution to pneumatic 
connections on the OCI transducer or OCI sensor. 

  

  

CAUTION: Never apply leak detection fluid into the top exhaust port of 
个 the solenoid valves. 

  

4. Carefully apply leak detection solution on all connections in the 
concentrator, starting with the compressor and working through all of the 

canisters and valves to the outlet. Observe the connections for a bubbling 
action indicating a leak. 

  

NOTE: The outlet side of each exhaust pilot valve does not need to be leak tight. 
  

If you detect a leak, remove the part. Remove any debris from the threads. 

Then add LOX 8 thread sealant or Teflon tape and reinstall the part. 

  

“NOTE: Do not use LOX 8 thread sealant or Teflon tape on O-ring style fittings. 
  

  

CAUTION: Begin applying Teflon tape one thread from the end of the 
/ { \ fitting. 

  

3.3.2 Pressure Tests 

Perform three pressure tests on the Companion concentrator to check the 

reservoir canister pressure (which indicates sieve canister filling pressure), the 
product canister pressure, and the outlet gas pressure. 

Because the pressure in a concentrator can vary with altitude, barometric changes, 
and compressor performance, a range of acceptable pressures are shown for the 

following tests. With experience, you should be able to identify a normal range 

for your testing location and concentrators. 

1. Perform the leak test, as described in Section 3.3.1. 

2. Set the POWER switch to the OFF position. 

301 Performance Verification 
x 494438 Rev. B 

δν δν a  



492a & 590 OxyGEN CONCENTRATOR SERVICE MANUAL Section 3.3 Pneumatic System 

3. Locate the % in. (6.35 mm) id. tubing which connects the brass tee and 

the product canister (above the restrictor tube assemblies). 

4. Remove the clamp and product canister tubing from the tee fitting. 

5. Tee in the % in. (6.35 mm) i.d. tubing from the pneumatic test kit 

(Figure 3-2). 

  

NOTE: Secure ail connections with tubing clamps to prevent leaks. 
  

Note: Some components removed 
for clarity of drawing. 

  

Figure 3-2: Pneumatic Test Kit Connection 

6.. Locate the 146 in. (1.58 mm) pilot air tubing leading to the brass nipple on 
the balance solenoid valve and disconnect it from the balance solenoid 

valve. 

7. Tee in the A6 in. (1.58 mm) i.d. tubing from the pneumatic test kit. 

8. Set the selector switch on the pneumatic test kit to the left (Figure 3-3). 

This indicates reservoir canister pressure. 

Note: Some components removed 
for clarity of drawing. 

  
Figure 3-3: Pressure Test, Reservoir Canister 
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11. 

12. 

14. 

15. 

16. 

32 | Performance Verification 
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. Set the POWER switch to the ON position. 

10. Set the flowmeter to the maximum L/min indicated on its scale and allow 
the concentrator to run for approximately 30 minutes. 

  

NOTE: If the needle on the gauge greatly exceeds 30 psi (207 kPa), set the POWER switch to 
the OFF position and see Troubleshooting (Section 4) relating to high reservoir tank pressure. 
  

Verify that the pressure in the reservoir canister slowly increases from 

15 psi +3.0 psi (103.5 kPa +20.7 kPa) (drop point) to 20 psi +3.0 psi 

(138 kPa +20.7 kPa) (fill) and then rapidly climbs to 28 psi +3.0 psi 
(193 kPa +20.7 kPa) (kick). After the kick, the pressure should fall back to 
the drop point and the cycle repeats. 

Record all three pressures (drop point, fill, and kick) on two consecutive 

cycles. Record the drop point pressures to an accuracy of 0.2 psi (1.38 kPa) 
only. 

13. Verify that the balance (the difference of pressure) at the drop point on two 

consecutive cycles is not greater than 0.4 psi (2.75 kPa). 

a. If the balance is less than 0.4 psi (2.75 kPa), proceed to step 14. 

b. If the balance is greater than 0.4 psi (2.75 kPa), balance the orifices 
as described in Section 3.3.3. 

Set the selector switch on the test kit to the right. This indicates product 
canister pressures. 

Crimp the short % in. (6.35 mm) i.d. tube above the brass restrictor tube 

tee to restrict the flow of gas to the test kit gauge and product canister 
(Figure 3-4). 

        Note: Some components removed 
for clarity of drawing. 

Figure 3-4: Pressure Switch Testing 

Gradually reduce the gauge pressure until the pressure switch in the 

product canister activates the audible alarm. The alarm sounds at 4.0 psi 

+0.2 psi (27.5 kPa +1.38 kPa). If the alarm fails to sound at 4.0 psi +0.2 psi 
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17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

(27.5 kPa +1.38 kPa), refer to Section 3.4.2 for troubleshooting the 

pressure switch. 

Set the POWER switch to the OFF position. 

Disconnect the test kit tubing. 

Reconnect the Y4 in. (6.35 mm) i.d. tubing from the product canister to the 

restrictor tube assembly brass tee and secure the tubing with a new clamp. 

Reconnect the Vie in. (1.58 mm) i.d. tubing to the brass nipple at the base 

of the balance solenoid valve. 

Connect the tailpiece and wing nut outlet adapters to the concentrator 

outlet. 

Connect the 14 in. (6.35 mm) i.d. tubing of the test kit to the adapter. 

Set the selector switch on the pneumatic test kit to the right. This indicates 

product gas pressures. 

Set the POWER switch to the ON position, turn the flowmeter to the 
maximum L/min indicated, and let the concentrator run for approximately 

30 minutes. 

Cover the open end of the large tee from the test kit by placing one finger 

over the open end (Figure 3-5). 

  

Figure 3-5: Outlet Pressure Testing 

Verify that the concentrator outlet static pressure is 5.0 psi +0.5 psi 

(34.5 kPa +3.5 kPa). If the pressure is out of tolerance, see Section 4. 

Disconnect the % in. (6.35 mm) i.d. tubing and outlet adapters. 

Balancing the Restrictor Orifices 

Each restrictor tube assembly contains a restrictor orifice of a specific size. Each 

restrictor has a rating that represents the L/min flow rate of gas through the 

orifice at a standard pressure. The orifices are balanced (that is, the pressures are 

within 0.4 psi [2.75 kPa] of each other at the drop point). 
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1. Open the cabinet, as described in Section 5.1.1. 

2. Ensure all leaks have been eliminated from the concentrator’s pneumatic 

system (Section 3.3.1). 

3. Connect the pneumatic test kit. 

a. Locate the small pilot air tubing leading to the brass nipple on the 

balance solenoid valve and disconnect it from the balance solenoid 
valve. 

b. Tee in the “ce in. (1.58 mm) id. tubing from the pneumatic test kit. 

c. Set the selector switch on the test kit to the left. This indicates 

reservoir canister pressure. 

d. Set the POWER switch to the ON position. 

e. Set the flowmeter to the maximum L/min indicated on its scale and 

allow the concentrator to run for approximately 30 minutes. 

  

NOTE: If the needle on the gauge greatly exceeds 30 psi (207 kPa), set the POWER 
switch to the OFF position and see Troubleshooting (Section 4) relating to high 
reservoir tank pressure, 
  

+ Verify that the pressure in the reservoir canister slowly increases 
from 15 psi +3.0 psi (103.5 kPa +20.7 kPa) (drop point) to 20 psi 

+3.0 psi (138 kPa +20.7 kPa) (fill) and then rapidly climbs to 28 psi 

+3.0 psi (193 kPa +20.7 kPa) (kick). 

After the kick, the pressure should fall back to the drop point and 

the cycle repeats. 

g. Record all three pressures (drop point, fill, and kick} on two 
consecutive cycles. Record the drop point pressures to an accuracy 

of 0.2 psi (1.38 kPa) only. 

4. Determine the balance pressure of the sieve beds by comparing the drop 

point pressures of two consecutive pressure cycles. If the pressures differ by 
more than 0.4 psi (2.75 kPa), see Troubleshooting (Section 4). 

5. Détermine which drop pressure value corresponds to which restrictor tube 
(and consequently which sieve bed) by operating the concentrator and 

observing the test gauge, as follows: 

a. Place one finger lightly over the open exhaust port on the end of 

solenoid valve 1. 

b. With the test gauge connected to the concentrator and the 

concentrator operating, feel for a slight puff of air from the exhaust 
port of solenoid 1. This represents the close of the solenoid and thus 
the end of the fill cycle for sieve canister 1. 

c. Immediately observe the test gauge. You should observe a rapid 

climb in the pressure (kick). 
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34 ELECTRICAL SYSTEM 
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6. 

d. After reaching the kick pressure, the test gauge needle should fall to 
the next drop point. This drop point is the beginning pressure for 

the right sieve canister (sieve canister 2), which corresponds to the 

right restrictor tube. 

Try to balance the orifices by replacing one of the restrictor orifices with a 

restrictor orifice of larger or smaller rating. Preferably, you should try to 

raise the lower drop pressure up to the higher drop pressure of the other 
sieve canister. 

A restrictor orifice of larger rating will result in more flow and lower sieve 

bed filling pressure. A restrictor orifice of smaller rating will result in less 
flow and higher sieve bed filling pressure. 

Although the actual pressures may change up or down as the concentrator 

stabilizes, the drop point balance should remain constant. 

Occasionally a drop point balance may exist, but the oxygen concentration 

may not be within specification. In this case, the restrictor tubes may have 

orifice sizes that are too small (low purge flow) or too large (excessive 

purge flow). ` 

Increase or decrease the orifice sizes as appropriate by observing the 

reservoir canister pressure specifications as a guide. 

‘Whenever a restrictor orifice has been replaced, allow the concentrator to 

run for a minimum of four hours before rechecking both the reservoir 

canister pressures and the oxygen concentration for specification 

compliance. 

RESTRICTOR TUBE ASSEMBLY SET — PART NUMBER 493375 
(add suffix to part number for correct size) 

  

  

HL RESTRICTOR SIZE COLOR 

-02 B Orange 

-03 С Green 

-04 D Blue         
  

The electrical systems provide the controlling and monitoring functions for the 

oxygen concentrator. 

34.1 Physical Observation 

1. 

2. 

3. 

Disconnect the power cord from the AC supply. 

Open the cabinet, as described in Section 5.1.1. 

Inspect all wires, connectors, and terminals for tightness, wear, or fraying. 

Repair or replace components as necessary. 

Inspect the power cord and plug. Replace components if necessary. 
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3.4.2 Low Pressure Alarm 

1. 

2. 

Disconnect the power cord from the AC supply. 

Turn the flowmeter control knob counterclockwise to drain any residual 
pressure from the product canister. 

3. Remove the 9V battery from its holder behind the removable side panel. 
e 

e 
N
A
 

10. 

11. 

Using a multimeter tester, check the battery voltage, and replace with an 

alkaline battery if it is less than 8V. 

Connect the concentrator’s power cord to an appropriate AC outlet and set 
the POWER switch to the ON position. 

Verify that the audible alarm activates. 

Set the POWER switch to the OFF position. 

Connect the 9V battery to its holder. 

Disconnect the power cord from the AC power supply and set the POWER 

switch to the ON position. 

Verify that the audible alarm activates. 

Set the POWER switch to the OFF position. 

  

NOTE: When the concentrator is connected to an AC power supply, the audible alarm is 
powered by a DC voltage from the Control PCB. The 9V battery powers the audible alarm only 

eg a oss-OF AC power-or-a Control PCB failure: ーー デーー 

3.4.3 

  

  

Control PCB 

1. .Open the cabinet, as described in Section 5.1.1. 

Turn the flowmeter control knob counterclockwise to drain any residual 

pressure from the product canister. 

With the concentrator plugged in, set the POWER switch to the ON 

position. 

Verify that the audible alarm sounds until pressure builds in the product 
canister. — . 

Verify that the front panel power indicator is illuminated. 

6. Verify that the cooling fan and the compressor operate. 

Verify that the solenoids cycle by listening for a slight puff of air followed 

by the exhaust of a sieve canister approximately every eight seconds. 

3.5. VENTILATION (COOLING) SYSTEM 

RA | Parfnrmance Verification 

1. Remove, inspect, and clean (if necessary) the air intake filter. Reinstall the 

air intake filter. 

Open the cabinet, as described in Section 5.1.1. トー 
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3.6 FLOW 

3.7 SOUND 
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の Inspect the air vents at the bottom left half of the cabinet. Clean and 

remove any vent blockage. 

4. Connect the concentrator’s power cord to an appropriate AC outlet and set 

the POWER switch to the ON position. 

n Observe the cooling fan and verify its operation. 

A Close the cabinet, as described in Section 5.1.2, and verify that there is a 

strong push of air coming from the vents at the bottom left of the cabinet. 

1. Connect the concentrator’s power cord to an appropriate AC outlet and set 

the POWER switch to the ON position. 

N Allow the concentrator to run for a minimum of 30 minutes at maximum 

indicated L/min flow rate. 

ο
 . Verify that the outlet static pressure is 5 psi +0.5 psi (34.5 kPa +3.5 kPa). 

A . Connect a test flowmeter to the concentrator (Figure 3-6). 

  

  

  

Figure 3-6: Flowmeter Testing 

5. With the line bisecting the flowmeter ball, verify that the flow is +5% of 

full scale at each setting. 

Occasionally, it may be necessary to determine if a concentrator is operating 

above the minimum acceptable decibel levels. Achieving an accurate measurement 

requires duplicating the same environmental conditions under which the factory 

tests are conducted. This may prove expensive and difficult. As an alternative, 

there are comparison tests and observations that may resolve concerns about the 

noise level of a Companion concentrator. 

If you hear an unusually loud noise, you can generally detect the problem by 

attempting to locate the source of the sound. 
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Open the cabinet, as described in Section 5.1.1, and inspect for the following: 

* Compressor inlet HEPA filter properly seated in filter compartment. 

+ Compressor inlet hoses properly connected. 

* Worn or broken shock mounts that allow the compressor to drop; loose 
compressor bolts. 

+ Heat exchanger rubbing. 

* Internal tubing disconnected; check exhaust hose at exhaust pilot valves and 
expansion chamber. 

* Noisy compressor or cooling fan; disconnect one terminal from the cooling 
fan during operation to determine the source of the noise, and reconnect 
when done. 

  

. NOTE: To resolve the problem, see Disassembly Guide (Section 5). 
  

If a Companion concentrator is reported noisy, it may be helpful to compare it to 

several other concentrators. The sound level (as measured in decibels) is a 

weighted average of many frequencies. Some users may be more sensitive to 

certain frequency ranges and, therefore, perceive more sound. 

3.8 OCI PCB AND CONTROL/OCI COMBO PCB 

38| Performance Verification 

Before attempting to verify the performance of the OCI, it is essential that the 

Companion concentrator meets all performance specifications. 

  

CAUTION: Do not attempt to recalibrate or adjust the Control/OCI PCB with 
* Removable Sensor. If you suspect problems with this component, call Technical 

Support at 1-800-496-2299. 

During this process, if the OCI is suspect or prevents further concentrator 

verification (such as the unit shutting off), perform the following: 

1. Open the cabinet, as described in Section 5.1.1. 

  

NOTE: Determine if the OCI PCB is an 1815, 2009, or Control/OCI Combo PCB by comparing it 
to Figure 9-9. If the unit has a Control/OCI PCB with Removable Sensor, see Section 3.9. 
  

2. With the concentrator unplugged, disconnect the OCI. On the 1815 or 

2009 board do this by disconnecting the wire harness header from the OCI 

board at J5. On the Contro/OCI Combo PCB do this by using an alligator 

clip or a shunt across the test connector pins (Figure 9-9), This will disarm 

the OCI and control panel indicators but will not affect the concentrator’s 

operation. 

3. Set the POWER switch to the ON position and allow the concentrator to 
stabilize by running it for a minimum of 30 minutes at the maximum flow 

rate as indicated on the flowmeter. 
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3.8.1 

10. 

11. 

12. 

13. 

Section 3.8 OCI PCB and Contro/OCI Combo PCB 

Attach a properly calibrated oxygen analyzer to the outlet spout and verify 

that the concentrator’s performance is within specification. 

Set the POWER switch to the OFF position. 

Reattach the J5 header or remove the shunt across the test connector pins. 

Set the POWER switch to the ON position and allow the concentrator to 

stabilize by running it for a minimum of 30 minutes at the maximum flow 
rate as indicated on the flowmeter. 

Verify that the green OCI front panel indicator labeled NORMAL is 

illuminated within five minutes of concentrator start-up. 

Rotate the flowmeter knob counterclockwise (two turns or more for the 

492a or a quarter turn or more for the 590) to increase the flow beyond the 
maximum indicated flow and thereby decrease oxygen concentration. 

Observe the oxygen analyzer. Within several minutes the concentration will 

drop. When the analyzer reads approximately 85%, the yellow front panel 

indicator should illuminate. 

Allow the concentration to fall until the unit shuts off and the red front 

panel indicator is illuminated, The analyzer readout should be 
approximately 70%. 

  

NOTE: The oxygen analyzer is located several feet downstream from the concentrator. 
Therefore, the oxygen analyzer is measuring the product gas at a different location and point in 
time than the OCI. This fact, combined with the instantaneous measurement time of the OCI as 
compared to the relatively long measurement time of common analyzers, may cause an 

apparent disagreement between the OC! and the analyzer indicators. - 
  

Within a few minutes, the audible alarm should sound. 

Set the POWER switch to the OFF position. 

OCI PCB Recalibration 

This section describes field calibration techniques for OCI indicators 

manufactured in Companion 492a and 590 Oxygen Concentrators from 1989 to 
1993. Normally, there is no routine calibration required for the OCI indicator. 

However, there are conditions which may require OCI recalibration. These 
conditions include: 

Condition 1: Moisture or direct contact with liquids can create bridges for the 
circuitry, resulting in damage to the PCB. To prevent this: 

_DO NOT release insect spray into cabinet air inlet while unit is running. 

DO NOT release aerosol air fresheners into cabinet air inlet while unit is 

running. 

DO NOT allow leak detection fluid to make contact with the PCBs. 

DO NOT allow cleaning solutions or damp towels to make contact with the 

PCBs. 
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Condition 2: Shock damage can loosen or break electronic components and/or 

connections resulting in failure of the PCB. To prevent this: 

e DO NOT drop the concentrator. (Often orders for broken casters include 

OCI PCB replacement.) 

® DO secure the concentrator from movement when transporting. 

Condition 3: Heat damage can occur when the specifications of the concentrator 
are exceeded. To prevent this: 

e DO prevent blockage of the concentrator cabinet air intake. 

« DO NOT attempt to operate the concentrator without a properly 

functioning cooling fan. 

e DO NOT operate the unit at extreme ambient temperatures (above 110 °F 
143 °C]). 

«e DO NOT store the unit at extreme ambient temperatures (above 158 °F 

[70 °C]). 

Condition 4: Electrostatic discharge (ESD) damage can result from various 

sources inside or outside of a concentrator. To prevent this: 

+ DO NOT use shop-compressed air to blow off dust accumulation on PCBs. 

Shop-compressed air can cause a buildup of electrostatic energy which, if 

discharged, can result in damage to the PCB. Additionally, shop air contains 

oils which can damage the PCB. 

» DO NOT touch the PCBs without being properly grounded. 

« DO NOT allow tools to contact the PCBs without being properly grounded. 

e DO return PCBs (if instructed by Technical Service) to Mallinckrodt in ESD 

packaging to ensure ESD protection. 

Power surges and spikes (for example a lightning strike close to the house) are 

nearly impossible to filter to prevent PCB damage. 

If che yellow OCT light is illuminated while measured oxygen is above 
85% +3%, an operating condition exists that may indicate the OCI requires 

recalibration. 

Follow these instructions to check and recalibrate the OCI if you suspect the OCI 

is out of calibration. If there are any questions concerning this procedure, please 

call Technical Service at 1-800-496-2299. 

  

CAUTION: Do not attempt to recalibrate or adjust the Control/OCi PCB with 
Removable Sensor. If you suspect problems with this component, call Technical 
Support at 1-800-496-2299. 
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3.8.1.1 

Section 3.8 OCI PCB and Control/OC! Combo PCB 

Introduction 

This section outlines the necessary steps to check the output of the OCI 

PCB (P/N 492744) against a known standard. There are also guidelines 
provided in the event that an adjustment is required. 

  

Concentrator exists at the Control PCB next to the OCI PCB. 
Hazardous voltage can shock, burn, or cause death. The 
compressor and other internal components are not grounded. 
Follow electrical testing safety procedures. 

à The main power supply for the Companion 492a/590 Oxygen 

  

xs CAUTION: PCBs are ESD-sensitive devices. Always properly ground 
Ú 7 yourself prior to making contact with PCBs using the suggested 

grounding equipment listed below. 

Make certain that ail measurement equipment is properly calibrated 

and appropriately accurate prior to making any adjustments or 
determinations (calibration procedures conform to National Institute 

of Standards and Technology guidelines). 

“RECOMMENDED TOOLS: 

PART NUMBER DESCRIPTION i 

494083 Potentiometer Adjustment Tool 
  

494057 Black patch cord 
  

492381 Pneumatic Test Kit: U.S. Gauge 0 psi to 30 psi (0 kPa to 207 kPa) with 0.2 psi 
(1.38 kPa) divisions or equivalent 
  

Oxygen analyzer: Use +0.1% accuracy Servomex Oxygen analyzer or 
equivalent. 
    Voltmeter: Use Fluke 73, Fluke 87 multimeters or equivalent.     
  

GROUNDING EQUIPMENT 

Use the following grounding equipment or equivalent: 

Manufacturer: Contact East Corp. US, Telephone: 508-682-2000 

— -Wrist strap cord and plug adapter U.S.A. version. 

3.8.1.2 

  

NOTE: if you have an OCI PCB, use Section 3.8.1.2, steps 1 through 12. If you have a 
Controi/OCI Combo PCB use Section 3.8.2.2, steps 1 through 12. 
  

Check and Adjustment 

Follow the steps outlined below to check the output of the OCI PCB 

and to adjust the PCB if required. 
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. Disconnect the concentrator from the AC electrical outlet and 

open the cabinet as described in Section 5.1.1. 

  

NOTE; Determine if the OCI PCB is a 2009 series or 1815 series by comparing the 
PCB to Figure 9-9. 
  

Remove the black negative voltmeter lead from the voltmeter. 

Replace with the black negative patch cord (P/N 494057). 

. Attach the black negative patch cord to the specified connection 

point on the OCI PCB (see Figure 9-9). Use the red positive lead 
when taking a reading from the PCB using a voltmeter. 

  

CAUTION: Properly ground yourself using the suggested 
grounding equipment listed above before making contact 
with the PCB, 

Connect the concentrator to an AC electrical outlet and start the 

unit. 

Oxygen Concentrator exists at the Control PCB next to 
the OCI PCB. Hazardous voltage can shock, burn, or 
cause death. The compressor and other internal 
components are not grounded. Follow electrical testing 
safety procedures. 

i The main power supply for the Companion 492a/590 

  

  

. Set the concentrator flow to 3 L/min +0.2 L/min. 

  

CAUTION: When attaching an oxygen analyzer, check the 
flowmeter indicator ball. If the ball drops, the concentrator 
is receiving a back pressure from the oxygen analyzer. 

Relieve back pressure before making adjustments by inserting a tee 
fitting in the line between the concentrator and the oxygen analyzer 
(See Figure 3-7). 

  

  

  

Companion xt 
Oxygen 二 二 Oxygen 

Concentrator Analyzer           
  

Figure 3-7: Back Pressure Relief 

. Allow the concentrator to run for 30 minutes and check the 

outlet pressure. (The pressure specification is 5 psi +0.2 psi 

134 kPa +1.38 kPa].) If the outlet pressure is not within this 

specification, adjust the pressure regulator (see Section 5.14.7). 

Allow the concentrator to run for at least four hours prior to 

checking the concentration and the OCI reading. 
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10. 

11. 

12. 

After the four hours have passed, set the voltmeter to read volts 

DC and verify the calibration of the oxygen analyzer. Touch the 

red voltmeter lead to the “TP9” pad on the OCI PCB 
(Figure 9-9). Compare the voltmeter reading (x100), to the 

oxygen analyzer reading. The specification should be +3% 
between the reading of the instruments. If the reading is not 

within 3%, proceed to step 9. If the reading is within 3%, the 

OCI is within specification; turn off and disconnect the 
concentrator from the AC electrical outlet. Disconnect the patch 

cord and close the concentrator. 

  

NOTE: Allow both the oxygen analyzer reading and the voltmeter reading to 
stabilize prior to making any determinations or adjustments. 
  

If the reading is outside of the +3% specification, an adjustment 

of the offset potentiometer is required. (See Figure 9-9 for 

location of offset potentiometer.) 

  

NOTE: It may be necessary to remove some of the orange tamper seal on the 
adjustment screw prior to adjusting the offset potentiometer. 
  

  

CAUTION: Do not adjust other potentiometers on the OCI 
/ \ PCB. 

  

If the voltmeter reading is below the oxygen analyzer’s reading, 

adjust the offset- potentiometer clockwise to increase the 

voltmeter reading to agree with the oxygen analyzer. 

И the voltmeter reading is above the oxygen analyzer, adjust the 

offset potentiometer counterclockwise to-decrease the voltmeter 

reading to agree with the oxygen analyzer. 

  

- NOTE: If the PCB cannot be calibrated (for example, if full adjustment of the 
offset potentiometer does not bring the voltmeter reading to the desired value), 
contact Technical Support at 1-800-496-2299 for assistance. 
  

Turn off the concentrator, disconnect it from the AC electrical 

outlet, disconnect the black patch cord from the OCI PCB, and 

then close the cabinet as described in Section 5.1.2. 

3.8.2 - Control/OCl Combo PCB 

  

NOTE: The following section is for Contro!/0CI Combo PCB recalibration. If you have an 

OCI PCB refer to Section 3.8.1.2, steps 1 through 12. 
  

This section describes field calibration techniques for OCI indicators 

manufactured in Companion 492a and 590 Oxygen Concentrators 

from 1993 to April 1997. 
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3.8.2.1 Introduction 

This section outlines the necessary steps to check the output of the 

Control/OCI Combo PCB against a known standard. Guidelines are 

also provided in the event that an adjustment is required. 

  

The main power supply for the Companion 492a/590 Oxygen 

A Concentrator exists at the Control PCB next to the OCI PCB, 
Hazardous voltage can shock, burn or cause death. The 
compressor and other internal components are not grounded. 
Follow electrical testing safety procedures. 

  

Re" CAUTION: PCBs are ESD-sensitive devices. Always properly ground 
Ú J yourself prior to making contact with PCBs using the suggested 

grounding equipment listed below. 

Make certain that all measurement equipment is properly calibrated 
and appropriately accurate prior to making any adjustments or 

determinations (calibration procedures conform to National Institute 

of Standards and Technology guidelines). 

RECOMMENDED TOOLS: 

PARTNUMBER “DESCRIPTION 

  

  

494083 Potentiometer Adjustment Tool 

494058 Harness.assembly, DVM to Control/OCI Combo PCB 

492381 Pneumatic Test Kit: U.S. Gauge 0 psi to 30 psi (0 kPa to 207 kPa) with 0.2 psi 
(1.38 kPa) divisions ar equivalent 
  

Oxygen analyzer: Use +0.1% accuracy Servomex Oxygen analyzer or 
equivalent. 
    Voltmeter: Use Fluke 73, Fluke 87 multimeters or equivalent.     
  

GROUNDING EQUIPMENT 

3.8.2.2 

44| Performance Verification 

  

Use the following grounding equipment or equivalent. 

Manufacturer: Contact East Corp. US, Telephone: 508-682-2000 

Wrist strap cord and plug adapter U.S.A. version. 

Check and Adjustment 

Follow the steps outlined below to check the output of the 

Contro/OCI Combo PCB and to adjust the PCB if required. 

1. Disconnect the concentrator from the electrical outlet and open 

the cabinet as described in Section 5.1.1. 
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2. Attach the harness assembly (P/N 494058) to the open 

connector on the right side of the Control/OCI Combo PCB (see 

Figure 9-9). 

  

=, CAUTION: Properly ground yourself using the suggested 
x 7 grounding equipment listed above before making contact 

k with the PCB, Do not allow the multimeter plugs of the 
wire harness to touch while the connector is hooked to 

the PCB; damage to the PCB may result. Always cover plugs when 
not in use. 

3. Connect the concentrator to an AC electrical outlet and start the 
unit. ` 

  

The main power supply for the Companion 492а/590 

A Oxygen Concentrator exists at the Control/OCI Combo 
PCB. Hazardous voltage can shock, burn, or cause death. 
The compressor and other internal components are not 
grounded. Follow electrical testing safety procedures. 

4. Set the concentrator flow to 3 L/min +0.2 L/min. 

  

CAUTION: When attaching an oxygen analyzer, check the 
flowmeter indicator ball. If the ball drops, the concentrator 
is receiving a back pressure from the oxygen analyzer. 

Relieve back pressure before making adjustments by inserting a tee 
fitting in the line between the concentrator and the oxygen 
analyzer. (Figure 3-7.) 

5. Allow the concentrator to run for 30 minutes and check the 

outlet pressure. (The pressure specification is 5 psi +0.2 psi 

[34 kPa +1.38 kPaj.) If the outlet pressure is not within this 

specification, adjust the pressure regulator (Section 5.14.7). 

6. Ailow the concentrator to run for at least four hours before 

checking the concentration and the OCI reading. 

7. Connect the harness assembly to the voltmeter. 

8. After the four hours have passed, set the voltmeter to read volts 

DC and verify the calibration of the oxygen analyzer. Compare 

the voltmeter reading (x100) to the oxygen analyzer reading. 

The specification is +3% between the reading of the 
instruments, If the reading is not within 3%, proceed to step 9. 

If the reading is within 3%, the OCI is within specification; turn 

off and disconnect the concentrator from the AC electrical 

outlet. Disconnect the wire harness and close the concentrator. 

  

NOTE: Allow both the oxygen analyzer reading and the voltmeter reading to 
stabilize prior to making any determinations or adjustments. 
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9. If the reading is outside of the +3% specification, an adjustment 
of the offset potentiometer is required. (See Figure 9-9 for 

location of offset potentiometer.) 

  

NOTE: It may be necessary to remove some of the orange tamper seal prior to 

adjustment of the offset potentiometer. 
  

  

CAUTION: Do not adjust other potentiometers on the 
Control/OCi Combo PCB. 

  

10. Ifthe voltmeter reading is below that of the oxygen analyzer, 

adjust the offset potentiometer clockwise to increase the 

voltmeter reading to agree with the oxygen analyzer. 

11. If the voltmeter reading is above that of the oxygen analyzer, 
adjust the offset potentiometer counterclockwise to decrease the 

voltmeter reading to agree with the oxygen analyzer. 

  

NOTE: If the PCB cannot be calibrated (for example, if full adjustment of the 
offset potentiometer does not bring the voltmeter reading to the desired value), 
contact Technical Support at 1-800-496-2299 for assistance. 
  

12. Turn off the concentrator, disconnect it from the AC electrical . 
outlet, disconnect the wire harness from the Control/OCI à 

Combo PCB, and then close the cabinet as described in Section 

5.1.2, 

39 CONTROL/OCI PCB WITH REMOVABLE SENSOR 

  

CAUTION: Do not attempt to recalibrate or adjust the Control/OCi PCB with 
Removable Sensor. If you suspect problems with this component, call Technical 
Support at 1-800-496-2299. 

Before attempting to verify the performance of the OCI, it is essential that the 

Companion concentrator meets all performance specifications. 

1. Open the cabinet, as described in Section 5.1.1, 

2. Turn the flowmeter control knob counterclockwise to drain any residual 

pressure from the product canister. 

3. With the concentrator plugged in, set the POWER Switch to the ON 

position. 

  

4. Verify that the audible alarm sounds until pressure builds in the product 

canister, 

5. Verify that the front panel power indicator is illuminated. 

6. Verify that the cooling fan.and the compressor operate. 3 
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7. Verify that the solenoids cycle by listening for a slight puff of air followed 

by the exhaust of a sieve canister approximately every eight seconds. 

8. Adjust the flowmeter to 5 L/min and allow the concentrator to run for five 

minutes to verify that the green NORMAL light illuminates. 

9. Immediately after the green NORMAL light illuminates, open the 

flowmeter approximately an additional 1 to 1% turns to increase the flow 

past 5 L/min and decrease the oxygen concentration. 

10. Allow concentrator to run for 10 minutes and verify that the yellow 
BELOW NORMAL light illuminates. This should be accompanied by a 

series of double beeps. 

11. Adjust the flowmeter approximately an additional 4 to %4 turn, again 

increasing the flow and decreasing the oxygen concentration. 

12. Allow the concentrator to run for 10 minutes and verify that the red NOT 

OPERATING light illuminates. This should be accompanied by a series of 
double beeps, followed by a continuous alarm once pressure in the product 

canister drops below 4.0 psi (1.38 kPa). 
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Section 

TROUBLESHOOTING GUIDE 

4.1 OPERATIONAL CHECKS 

This section will help you determine the reason for an operational failure and the 

source of the problem. Used in conjunction with the Troubleshooting 
Instructions, these checks will provide you with a logical approach to thoroughly 

determine equipment malfunctions. 

Three categories of concentrator failures are listed: 

e Low concentration. 

* Concentrator won't run. 

* Improper operation. 

Refer to the category that best suits the concentrator’s problem and follow the 

checks to revea! the symptoms describing the problem. 

Then, refer to the Troubleshooting Instructions by matching your concentrator’s 

symptoms to those listed to suggest the component or system most suspect. 

Follow the suggested corrective action to test and resolve the problem. 

4.1.1 Low Concentration 

1. Verify that the oxygen analyzer is calibrated and working properly. Refer 

to the manufacturer’s operating instructions for proper use and 

maintenance. 

2. Allow the concentrator to run for a minimum of 30 minutes and then 

measure the oxygen concentration at the maximum setting on the 

flowmeter scale to determine if the concentrator is producing the following 

minimum specified level of oxygen. 

CONCENTRATOR MODEL OXYGEN CONCENTRATION 

  

  

492a 95% +3% at 1 L/min to 3 Limin 

92% +3% at 4 L/min 

590 95% +3% at 1 L/min to 4 L/min 

90% +3% at 5 L/min   
  

3. Inspect and clean ail filters. 

4. Open the cabinet as described in Section 5.1.1 and visually inspect all 

hoses, tubes, and fittings for looseness or kinks. 

5. Connect the pneumatic test kit to the concentrator as described in 

Section 3. 

6. Set the POWER switch to the ON position. 
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7. With the concentrator running, apply leak detection solution to all 
pneumatic fittings and observe for a bubbling action, which indicates a 

leak. All fittings (with the exception of those coming from the pilot exhaust 

valves to the muffler) must be air tight. 

  

CAUTION: Do not apply leak detection solution to pneumatic 
connections on the OCI transducer or OCI sensor. 

  

  

CAUTION: Never apply leak detection fluid into the top exhaust port of 
VAN the solenoid valves. 

  

If you detect a leak, remove the part. Remove any debris from the threads, 

then add LOX 8 thread sealant or Teflon tape and reinstall the part. 

  

© NOTE: Do not use LOX 8 thread sealant or Teflon tape on O-ring style fittings. 
  

  

CAUTION: Begin applying Teflon tape one thread from the end of the 
/ \ fitting. 

  

  

NOTE: All leaks must be eliminated from the concentrator before proceeding. 
  

8. After leaks have been eliminated, set the POWER switch to the ON 

position. 

9. Set the selector switch on the pneumatic test kit to the left. This indicates 

reservoir canister pressure. 

10. -Set the flowmeter to the maximum L/min indicated on its scale and allow 

the concentrator to run for approximately 30 minutes. 

  

NOTE: If the needle on the gauge greatly exceeds 30 psi (207 kPa), turn the concentrator OFF 
and refer to the Troubleshooting (Section 4) relating to high reservoir tank pressure. 
  

11. Verify that the pressure in the reservoir canister slowly increases from 

15 psi +3.0 psi (103.5 kPa +20.7 kPa) (drop point) to 20 psi +3.0 psi 

(138 kPa +20.7 kPa) (fill) and then rapidly climbs to 28 psi +3.0 psi 
(193 kPa +20.7 kPa) (kick). After the kick, the pressure should fali back to 

the drop point and the cycle repeats. 

12. Record all three pressures (drop point, fill and kick) on two consecutive 

cycles. Record the drop point pressures to an accuracy of 0.2 psi (1.38 kPa) 

only. 

  

13. Verify that the balance (the difference of pressure) at the drop point on two 

consecutive cycles is not greater than 0.4 psi (2.75 kPa). If the balance is 

greater than 0.4 psi (2.75 kPa), balance the orifices as described in Section 

3.3.3. 
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4.12 Concentrator Won't Run 

1. Open the cabinet, as described in Section 5.1.1, and visually inspect all 

wiring and connections for loose or disconnected fittings. 

2. Turn the flowmeter knob fully counterclockwise to drain the product 

canister, 

3. Plug the power cord into an. acceptable AC electrical outlet. 

4. Set the POWER switch to the ON position. 

5. Verify that the green front panel power LED is illuminated and that the 

audible alarm is activated. If the circuit breaker pops out, see the 
Troubleshooting Instructions (Section 4.2). 

6. Test the operation of the fan by placing your hand over the vents at the 

bottom front side of the compressor platform. 

7. Observe the compressor and cooling fan. If the compressor stops 
immediately and the cooling fan slows down, see Section 5. 

4.1.3 improper Operation 

1. The source of any noise that is outside of normal operational noises is 

usually detectable by careful observation with the cabinet open (Section 5). 

2. A pneumatic leak, especially at the intake tubes and fittings of the 

compressor, may cause excessive noise. 

3. Compressor vibration may be caused by the heat exchanger contacting the 

compressor platform. - 

4. See Section 3.7 for further information on sound. 

4.2 TROUBLESHOOTING INSTRUCTIONS 

This section is designed for easy reference when a problem occurs with a 

concentrator. Generally, you will need to perform a preliminary investigation to 
discover what symptoms the concentrator is exhibiting. 

1. The operational checks (see Section 4.1) should be performed before 

consulting the Troubleshooting Instructions to get a clear understanding of 
all of the symptoms of the suspected concentrator problem. 

2. From the listing in the SYMPTOMS column, select the description that 

matches the concentrator’s problem as accurately as possible. 

3. Refer to the PROBABLE CAUSE column, which details several possible 

explanations (arranged in order of the most likely to least likely to occur) 

for the concentrator’s observed behavior. 

4. Refer tothe CORRECTIVE ACTION column which suggests possible 

solutions, tests, and repairs which may resolve a suspected probable cause. 
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NOTE: This guide is not an all-inclusive list. It is intended to serve as an outline for resolving 
operational problems. 
  

  

A 
Some of the following procedures require AC power application when 

testing. Hazardous voltage can shock, burn, or cause death. The compressor 
and other internal components are not grounded. Follow electrical testing 
safety procedures. 

  

<> 
KW 

CAUTION: PCBs are ESD-sensitive devices. Always properly ground yourself 
prior to making contact with PCBs. To prevent PCB damage, observe standard 
safety procedures as follows: 

* Wear an ESD grounding wrist strap properly connected to a grounded source. 
Work on grounded conductive mat. 

SYMPTOMS 

No audible alarm when the 
POWER switch is set to the 
ON position and AC power is 
connected to the 
concentrator. 

Handle PCB by edges only. 
Store PCB in an ESD static-shielding bag. Do not place PCB on bag exterior. 
Never apply leak detection solution to a PCB. 

PROBABLE CAUSE 

Residual pressure in 
product tank 

Control PCB fuse 

Loose electrical connection 

Defective audible alarm 

Defective pressure switch 

Defective POWER switch 

Defective Control PCB 

CORRECTIVE ACTION 

  

CAUTION: Disconnect the AC power cord 
from the wall outlet before proceeding with 
the following electrical checks. 
  

Turn the flowmeter knob counter-clockwise to reduce product 
canister pressure below 4.0 psi (27.5 kPa). 

Test and replace the Control PCB fuse (Section 5). 

Inspect all electrical connections (especially the pressure switch, 
POWER switch, audible alarm, and J2 on the Control PCB) for 
good connection. 

Remove the wires from the audible alarm terminals. Using a 
voltmeter, and observing both the battery and alarm polarity, 

connect the voltmeter directly to the alarm wires. If the voltmeter 
indicates 9V DC, replace the alarm (Section 5). 

Remove the wires from the pressure switch terminals. Using wire 
jumpers, connect both wires together. If the alarm activates, 
replace the pressure switch (Section 5). 

Test the POWER switch by jumping the white and black wires 
connected to terminals 4 and 5. If the alarm is activated, replace 
the POWER switch (Section 5). If the unit is equipped with OCI, 
check the voltage at the audible alarm. If the reading is less than 
8V, replace the Power switch (Section 5). 

Replace the Control PCB ör control/OCI Combo PCB (Section 5). 
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SYMPTOMS 

Continuous alarm with the 
POWER switch set to the ON 
position, POWER LED not lit, 

concentrator not operating. 

492а & 590 OXYGEN CONCENTRATOR SERVICE MANUAL 

PROBABLE CAUSE 

© No power to concentrator 

No power at AC outlet 

Concentrator circuit 
breaker activated or 
defective 

Control PCB fuse 

Loose electrical connection 

Defective Control PCB 

Defective POWER switch 

Section 4.2 Troubleshooting Instructions 

CORRECTIVE ACTION 

Connect the power cord to an AC outlet. 

inspect the home AC circuit breaker or fuse, 

Reset the concentrator circuit breaker. If the circuit breaker is 
activated again, disconnect the concentrator from the AC supply 
and inspect the internal wiring for short circuits. inspect also for 
locked compressor, sharted capacitor, or faulty circuit breaker. 

Test the Control PCB fuse and replace, if necessary (Section 5). 

Inspect the power cord, circuit breaker, POWER switch, and 

Control PCB for good connections. 

Replace the Control PCB or control/OCI combo PCB (Section 5). 

Test the-POWER switch by jumping the blue and brown wires 
connected to terminals 1 and 2. If the concentrator starts, replace 
the POWER switch (Section 5). 

  

Continuous alarm with the 
POWER switch set to the ON 
position and POWER LED on, 
but the compressor and 
cooling fan are not running. 

Disconnected wire to one 
of the solenoids 

Loose electrical cannection 

Defective solenoid valve 

Defective POWER switch 

Defective Control PCB 

Defective cooling fan 
causing compressor 
thermal cutoff switch or 

cabinet thermal sensor to 
activate after concentrator 

Set the POWER switch to the OFF position. Reconnect the wire to 

the solenoid and then set POWER switch to the ON position. 

inspect all connections of the internal wiring. 

Test the solenoid valve and replace it, if necessary (Section 5). 

Test the POWER Switch. After setting the front panel switch to 

the ON position, check for line voltage at the compressor molex 
connector. If line voltage is not present, replace the POWER 
switch (Section 5). 

Replace the Control PCB (Section 5). 

Test for 120V AC at the fan terminal wires and replace the 
cooling fan, if necessary (Section 5). Also, check for any blockage 
at the cabinet inlet or exhaust. Check ambient temperature (not 
to exceed 110 °F [43 °C]}. Exceeding 110 °F.(43 °C) may cause 

the cabinet thermal sensor to tum off the compressor and cooling 

  

has been operating. fan. 

Continuous alarm with the Compressor overheating Check that the concentrator is operating in an open environment 
POWER switch set to the ON due to restricted cabinet and air inlet is unobstructed. Allow the compressor to coal and 
position and the POWER LED cooling aírflow retest (Section 3). 
on, but the compressor runs 
for a period of time, then Defective compressor Replace the compressor (Section 5). 

stops while the cooling fan 

still operates. 

internal thermal switch 

    
  

Continuous alarm with the 
POWER switch set to the ON 
position and POWER LED on. 
The compressor won't start, 
but the cooling fan operates. 

Residual pressure in 
reservoir canister 

Defective capacitor 

Loose electrical connection 

Faulty compressor 

Wait 10 to 18 seconds for the valves to cycle and then relieve the 
pressure. 

Check the wire terminals at the capacitor for attachment of 
connectors to terminals, Replace the capacitor, if necessary 
(Section 5). 

Inspect the internal wiring. 

Replace the compressor (Section 5). 
  

494438 Rev. B 

Troubleshooting Guide   53



Section 4.2 Troubleshooting Instructions 

SYMPTOMS 

Concentrator runs, but the 
POWER switch LED is off. 

PROBABLE CAUSE 

Loose wires to LED 

Plug to LED reversed 

Faulty LED 

492a & 590 OXYGEN CONCENTRATOR SERVICE MANUAL 

CORRECTIVE ACTION 

Check all wires to the POWER switch LED. 

The POWER LED is a polarity-sensitive device, Rotate the plug 
1805, so the longer LED lead is connected to position 2 (white 

wire) on the wire connector. Reinstall the connector and retest 
the LED. 

Replace the LED (Section 5). 
  

Low reservoir pressure and 
low concentrations with the 
compressor and cooling fan 
running. The concentrator 

alarm may sound. 

Compressor inlet prefilters 
or compressor inlet HEPA 

filter dirty 

Leak 

Diaphragm ieak in supply, 
exhaust, or balance pilot 
valves 

Defective solenoid valve 

Weak capacitor 

Weak or worn compressor 

Replace the dirty filters. 

Leak test the entire pneumatic system (Section 3). 

Inspect all five pilot air valves. Replace as necessary (Section 5}. 

If air leaks through the solenoid valve exhaust port, and the pilot 
valve has been inspected with no problems found, replace the 
solenoid valve (Section 5). 

Replace capacitor (Section 5). 

Replace the piston cup seals or replace the entire compressor 

(Section 5). 
  

High reservoir canister 
pressure and low 
concentrations. The 
concentrator alarm may 
sound. 

Outlet pressure too low 

Pilot air valve not opening 
fully 

Contaminated sieve beds 

Test the outlet pressure (Section 3). If the pressure is incorrect, 
reset the regulator (Section 5). 

Inspect the solid diaphragms in the supply and exhaust pilot 
valves. Inspect solenoid valves for mechanical malfunction 
(Section 5). 

Replace the contaminated sieve beds (Section 5). 

  

Imbalance in drop point 
pressure, 

Low concentration. The 
concentrator alarm may 
sound. 

  
Leaks 

Fittings 

Faulty diaphragm in pilot 
air valve 

Blocked restrictor tube 
assembly 

Mismatched restrictor tube 
assembly 

Leak test the system (Section 3). Check especially the bottoms of 
the sieve beds, and the supply and balance pilot valve fittings. 
Replace as necessary (Section 5). 

Nylon elbows and tees in the supply pilot valves or balance pilot 
valve may be inserted too deeply, blocking the airflow through 
the valves. 

Remove and retape fitting with Teflon tape. Reinsert, leaving two 
threads exposed outside af the valve body. 

Check the diaphragms in the pilot air valves. Replace, if 
necessary, (Section 5) 

Remove the compression nuts from the restrictor tube assemblies 
and inspect the orifice for blockage. 

If the drop point differences are greater than 0.4 psi (2.75 kPa) 
between cycles, balance the orifices (Section 3). 
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SYMPTOMS 

Low or erratic product 
canister pressure. Low 
concentrations. The 
concentrator alarm may 
sound. 

4923 & 590 OXYGEN CONCENTRATOR SERVICE MANUAL 

PROBABLE CAUSE 

Leaks 

Regulator dirty, out of 
adjustment, or defective 

Faulty diaphragm in 
balance pilot valve 

Supply or exhaust pilot 
valve not fully open 

incorrectly sized restrictors 

Section 4.2 Troubleshooting Instructions 

CORRECTIVE ACTION 

Leak test the system (Section 3). Check especially from the 
restrictor tubes to the flowmeter. Repair as necessary (Section 5). 

Disassemble, clean, reassemble, and test the regulator 
(Section 5). Replace if necessary. 

Remove and test the diaphragm. Replace if necessary (Section 5). 

Disassemble and inspect the supply pilot valve diaphragms. Then 
disassemble and inspect the exhaust pilot valve diaphragms 
(Section 5). 

Change the restrictors (Section 5). 
  

Concentrator alarms and Defective pressure switch Test the pressure switch. Replace if necessary (Section 5). 

  

    
cycles. Oxygen flow.and or setting out of 
concentration are within adjustment 
specifications. Pressures are 
normal. 

Low or no oxygen flow or Flowmeter knob turned off Set the flow to the desired level. 
pressure. Concentrator . - _ - 

operating. Kinked or obstructed Inspect the internal tubing from the product canister to the 
No alarm. tubing flowmeter. 

Unit alarm. Regulator out of Test the regulator (Section 3), Replace if necessary. 
adjustment or defective. 

Disconnected tubing Inspect the internal tubing and connections from the compressor 
to the flowmeter. 

Noise. Component rubbing inspect the components (Section 3). 

Pulsating air. NUM , 
Tubing disconnected Inspect the tubing (Section 3). 

Grinding sound. 9 р gt ) 

Compressor The piston seal may be torn or worn out. Inspect and replace if 

Compressor or cooling fan 

necessary (Section 5). 

Inspect the compressor and cooling fan (Section 3). Replace as 
necessary. 
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4.3 -OCl TROUBLESHOOTING INSTRUCTIONS 

This section is designed for easy reference when a problem occurs with a 

concentrator equipped with OCI. Generally, you will need to perform a 

preliminary investigation to discover what symptoms the concentrator is 
exhibiting. 

1. The operational checks (see Section 4.1) should be performed before 

consulting the OCI Troubleshooting Instructions to get a clear 
understanding of all of the symptoms of the suspected concentrator 

problem. 

2. From the listing in the SYMPTOMS column, select the description that 

matches the concentrator’s problem as accurately as possible. 

3. Refer to the PROBABLE CAUSE column, which details several possible 

explanations (arranged in order of the most likely to least likely to occur) 
for the concentrator’s observed behavior. 

4. Refer to the CORRECTIVE ACTION column which suggests possible 

solutions, tests, and repairs which may resolve a suspected probable cause. 

  

NOTE: This quide is not an all-inclusive list. lt is intended to serve as an outline for resolving 
operational problems. 
  

  

al CAUTION: PCBs are ESD-sensitive devices. Always properly ground yourself 
4 ) prior to making contact with PCBs. To prevent PCB damage, observe standard 

safety procedures as follows: 
* Wear an ESD grounding wrist strap properly connected to a grounded source. 
* Work on grounded conductive mat. 
* Handle PCB by edges only. 

* Store PCB in an ESD static-shielding bag. Do not place PCB on bag exterior. 
* Never apply leak detection solution to a PCB. 

SYMPTOMS PROBABLE CAUSE CORRECTIVE ACTION 

Concentrator runs for No flow Set flow at minimum of 0.25 L/min. 
five minutes, then shuts 
off 

Flowmeter set too high Set flowmeter ball at or below maximum setting on flowmeter 
scale. 

Oxygen below 70% Troubleshoot concentrator (Section 4.2). 

High outlet pressure Check outlet pressure (Section 3). Reset if necessary (Section 
5). 

Defective OCI Disconnect wire harness from OCI PCB connector J5. Run unit 
for five minutes at the maximum flow rate. If oxygen is above 
70%, recalibrate the OCI PCB (Section 3) or replace OCi PCB 
(Section 5). 
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SYMPTOMS PROBABLE CAUSE CORRECTIVE ACTION 

Defective Control/OC1 Combo Place jumper across the two test feads extending from the 
PCB upper right corner of the Control/OC] Combo PCB (see Figure 

9-9). Run unit for five minutes at maximum flow rate. if oxygen 
is above 70%, recalibrate the Control/OCI Combo PCB (Section 
3) or replace Control/OCì Combo PCB (Section 5). 

Defective Control/OCI PCB with 
Removable Sensor CAUTION: Do not attempt to recalibrate or 

adjust the Control/OCI PCB with Removable 
Sensor. If you suspect problems with this 
component, call Technical Support at 
1-800-496-2299. 

Concentrator runs, Concentrator has not run for five Run unit for more than five minutes. 
concentration is above 
85%, and the green OC! 
LED is not iluminated.. 

minutes 

Flowmeter set too high 

Loose connection 

High outlet pressure 

Defective OCI 

Set flowmeter ball at or below maximum setting on flowmeter 
scale. 

Verify secure wire harness connections between front panel 
PCB and OCI PCB or Control/OCi Combo PCB. 

Check outlet pressure (Section 3). Reset, if necessary (Section 
5). 

Fallow OCI Performance Verification (Section 3). 

  

CAUTION: Do not attempt to recalibrate or 
adjust the Control/0C1 PCB with Removable 
Sensor. If you suspect problems with this 
component, call Technical Support at 
1-800-496-2299. 

if yellow and red LEDs illuminate (concentrator shuts down), or 

if no LEDs illuminate, but the concentrator shuts off below 
70%, then the front panel PCB may be defective. Repiace the 
front panel PCB (Section 5). 

If no OCI LEDs function, and unit does not shut off below 70%, 
then the OCI PCB is most likely defective. Replace the OCi PCB 
(Section 5). 

    Concentrator runs, but 
concentration range does 
not agree with OCI 
indicators (Section 3). 

Incorrect outlet pressure 

OCI PCB board requires 
recalibration 

Check outlet pressure (Section 3). Reset, if necessary (Section 

5). 

Fallow OCi-+tecalibration procedure (Section 3.8.1). 

  

CAUTION: Do not attempt to recalibrate or 
adjust the Control/OCI PCB with Removable 
Sensor. if you suspect problems with this 
component, call Technical Support at 
1-800-496-2299. 
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SYMPTOMS PROBABLE CAUSE 

Good concentrations, but Defective OCI PCB 
yellow OCI LED is 

illuminated. OCI PCB or Control/GCI Combo 
Good concentrations, but PCB may require recalibration 

492a & 590 OXYGEN CONCENTRATOR SERVICE MANUAL 

CORRECTIVE ACTION 

Replace OCI PCB (Section 5). 

See Section 3.8 for step-by-step recalibration procedures. 

  

  

  

  

ο μον E to Defective Control/0Ci PCB with - 
у Removable Sensor CAUTION: Do not attempt to recalibrate or 

adjust the Control/OCI PCB with Removable 
Sensor. If you suspect problems with this 
component, call Technical Support at 
1-800-496-2299. 

Red light. Internal temperature exceeds 

Audible alarm sounding. 140 °F (60 °C) because of: 

Unit not running 1) Obstruction at cooling inlet or 
cooling exhaust side of 
cabinet 

2) Unit has overheated because 
af proximity to extreme heat 
source (fireplace, stove, floor 
register, etc.) 

1) Remove any obstructions from the cooling inlet or cooling 
exhaust. Allow the unit to cool and restart. 

2) Remove the unit from the proximity of extreme heat source. 
Allow the unit to cool and restart. 

  

NOTE: Operating concentrator 
in ambient temperatures above 
110 °F (43 °C) may result in 
concentrator shutdown. 

3) Unit is running in a high- 
temperature environment 
which has a high ambient 
temperature. 

4) Faulty cooling fan 

Defective solenoid valve 

Concentrations below 70% 

CAUTION: When running at maximum 
allowable temperatures, allow adequate 
time for unit to cool between turning off 
and restarting. 

3) Move the concentrator to a cooler environment and allow 
adequate time for the concentrator to cool before restarting. 

4) Replace cooling fan. (Section 5.12.) 

Follow solenoid valve REMOVAL and INSTALLATION (Section 
5.15). 

Refer to Section 4.1.1 to determine possible internal 
malfunctions that could result in low concentrations. 
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Section 

DISASSEMBLY GUIDE 

This section describes how to service individual components of the Companion 

492a and 590 oxygen concentrators. Included are instructions (where applicable) 

for removal, disassembly, operational check, cleaning, adjustment, alignment, 
reassembly, and installation. - 

After removing a component, visually inspect for damage or any other indication 

that the component is defective. Unless otherwise specified, replace as needed 

with a new component. See Section 6 (Parts Lists) for component part numbers. 

  

Some of the following procedures require AC power application when 

YAN testing. Hazardous voltage can shock, burn, or cause death. The compressor 
and other internal components are not grounded. Follow electrical testing 
safety procedures. 

  

CAUTION: After replacing a component, verify the concentrator's overall 
system operation (Section 3, Performance Verification) betore using the 
concentrator. 

  

  

CAUTION: This device produces oxygen. Ensure that the compressed air 
A supply used to clean and dry components is clean and oil-free. 

  

  

ač CAUTION: PCBs are ESD-sensitive devices. Always properly ground yourself 
G A prior to making contact with PCBs. To prevent PCB damage, observe standard 

safety procedures as follows: ` 
« Wear an ESD grounding wrist strap properly connected to a grounded source. 

Work on grounded conductive mat. 
Handle PCB by edges only. 
Store PCB in an ESD static-shielding bag. Do not place PCB on bag exterior. 
Never apply leak detection solution to a PCB. 

5.1 CABINET 

5.1.1 Opening 

Figure 6-1: Cabinet Exterior 

1. Set the POWER switch to the OFF position. 
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If a humidifier is installed, remove the humidifier from the oxygen outlet 

connector. 

  

when testing. Hazardous voltage can shock, burn, or cause death. 
The compressor and other internal components are not grounded. 
Follow electrical testing safety procedures. 

i Some of the following procedures reguire AC power application 

Remove the air intake filter 16 from the right side of the concentrator by 

pulling the air intake filter away from the Velcro strips that hold it in place. 

Using a No. 2 Phillips screwdriver, remove the upper fastener screw 19 

from the right side of the cabinet. 

Using a No. 2 Phillips screwdriver, with a shaft of at least 7 in. (18 cm), 
loosen the cabinet scréw 6 from the right side of the cabinet, taking care 
not to lose the O-ring (Figure 6-6, item 33) on the end of the screw. The 

two halves of the cabinet body will separate as the cabinet screw is 

loosened. 

  

NOTE: It is not necessary to remove the cabinet screw completely from the right side of the 

cabinet. 
  

  

CAUTION: The concentrator can become unstable on its casters if the 
two halves of the cabinet are opened by more than 90°. Misalignment 
of the heat exchanger may occur. ' 

Pull the two halves of the cabinet away from one another to open the 

cabinet. The two halves of the cabinet will pivot around the hinge at the 

rear of concentrator. 

Closing 

Figure 6-6: Right Cabinet Interior 

1. 

2. 

3. 

Insert the cabinet screw 25 into its position in the right side of the cabinet. 

Place the O-ring 33 on the end of the cabinet screw 25. 

Pull the two halves of the cabinet body together to within approximately 

2 in. (5 cm) of each other. Align the upper fastener tubes in both halves of 
the cabinet and pull the two halves completely closed. 

Insert the upper fastener screw 11 into its position in the right side of the 

cabinet. 

Push the upper fastener screw 11 into the cabinet so it extends through the 

upper fastener tube 39 in both halves of the cabinet. 

Tighten the upper fastener screw 11, causing the two halves of the cabinet 

to close. 
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7. Tighten the cabinet screw 25. 

8. Place the air intake filter (Figure 6-1, item 16) in position in the right side 

of the concentrator and press it against the Velcro strips (Figure 6-1, item 

13) to secure it in place. 

9. Reinstall the humidifier to the oxygen outlet connector 18, if required. 

5.2 CIRCUIT BREAKER 

5.2.1 Removal 

Figure 6-23: Non-OCI PCB and Control Panel 

1. Open the cabinet, as described in Section 5.1.1. 

  

ao CAUTION: PCBs are ESD-sensitive devices. Always properly ground 
Ú J yourself prior to making contact with PCBs. To prevent PCB damage, 

À b . observe standard safety procedures as follows: 
« Wear an ESD grounding wrist strap properly connected to a grounded 

source. 

Work on grounded conductive mat. 
Handle PCB by edges only. 
Store PCB in an ESD static-shielding bag. Do not place PCB on bag exterior. 
Never apply leak detection solution to a PCB. 

2. Remove the three Control PCB wire harness connectors 17, 18, 26 from the 

Control PCB 23. Remove wiring harness 18 from wiring harness clamps 
19. 

3. Remove the product gas tube 14 from the tube clamp 22. 

4. Remove the five inlet air duct cover screws 21 and the inlet air duct cover 

20 from the right cabinet interior. The Control PCB 23 does not need to be 

removed from the air inlet duct cover, 

  

NOTE: On units with a Control/OCI Combo PCB, the PCB must be removed from the air inlet 
duct cover to remove the air inlet duct cover. 

5. Detach the two wire connectors from the circuit breaker terminals. 

6. Remove the side panel (Figure 6-6, item 7). 

7. Remove the hex nut and washers (Figure 6-1, items 17 and 10) from the 

circuit breaker (Figure 6-1, item 8). 

8. Remove the circuit breaker (Figure 6-6, item 41) from the cabinet interior. 

5.2.2 Installation 

Figure 6-1: Cabinet Exterior 

1. On units manufactured before May 10, 1993, install the knurled nut 9 

onto the circuit breaker’s 8 threaded shaft so that approximately Y in. 
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(6.35 mm) of threads are exposed. On units manufactured after May 10, 

1993, install the knurled nut 9 onto the circuit breaker’s 8 threaded shaft 

so approximately 34 in. (19.05 mm) of threads are exposed. 

2. Install the circuit breaker 8 in the right side so the circuit breaker number is 

in a vertical, readable position. Secure the circuit breaker in position by 
reversing 5.2.1, steps 7 through 8. 

3. Using needle-nose pliers and an old circuit breaker as a guide, carefully 

bend each of the circuit breaker’s terminals—at approximately a 45° 

angle—toward the cabinet hinge. Attach the connectors to the terminals. 

  

NOTE: The circuit breaker is not polarity sensitive, so the connectors may be attached to either 
terminal. 
  

4. Reverse the REMOVAL procedures (Section 5.2.1, steps 2 through 4) for 

the air inlet duct cover, the tube, and the Control PCB wire harness 

connectors. 

5. Close the cabinet, as described in Section 5.1.2. 

6. Verify the performance of the system (Section 3) before using the 

concentrator. 

5.3 HOUR METER 5 

5.3.1 Removal 

Figure 6-23: Non-OCI PCB and Control Panel 

1. Open the cabinet, as described in Section 5.1.1. 

  

slo CAUTION: PCBs are ESD-sensitive devices. Always properly ground 
い J yourself prior to making contact with PCBs. To prevent PCB damage, 

observe standard safety procedures as follows: 
* Wear an ESD grounding wrist strap properly connected to a grounded 

source, 
Work on grounded conductive mat. 
Handle PCB by edges only. 
Store PCB in an ESD static-shielding bag. Do not place PCB on bag exterior. 

Never apply leak detection solution to a PCB. 
  

2. Remove the three PCB wire harness connectors 17, 18, 26 from the Control 

PCB 23. Remove wiring harness 18 from wiring harness clamps 19. 

  

3. Remove the product gas tube 14 from the tube clamp 22. 

和
 
一 
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4. Remove the five inlet air duct cover screws 21 and the inlet air duct cover 

20 from the right case interior. The Control PCB 23 does not need to be 

removed from the cover. 

  

NOTE: On units with a Control/OCl Combo PCB, the PCB must be removed from the air inlet 
duct cover to remove the air inlet duct cover. 
  

5. Detach the two hour meter connectors from their terminals. 

6. Remove the side panel (Figure 6-6, item 7). 

7. Using a ¥ in. (3.17 mm) drill, remove the two rivets that secure the hour 

meter (Figure 6-6, item 40) in position. 

8. Remove the hour meter (Figure 6-6, item 40). 

5.3.2 Installation 

Figure 6-6: Right Cabinet Interior 

1. Insert. the hour meter 40 into the mounting hole so the last digits are 

toward the bottom of the concentrator. 

2. Secure the hour meter to the cabinet using two 44 in. (3.17 mm) pop-rivets. 

3. Using needle-nose pliers and an old hour meter as a guide, carefully bend 

each of the hour meter’s terminals—at approximately a 45° angle—toward 

the cabinet hinge. Attach the connectors to the terminals. 

  

NOTE: The hour meter is not polarity sensitive, so the connectors may be attached to either 
terminal. 
  

4. Reverse the removal procedures (Section 5.3.1, steps 2 through 4) for the 

air inlet duct cover, the tube, and the Control PCB wire harness connectors. 

5. Close the cabinet, as described in Section 5.1.2. 

6. Verify the performance of the system (Section 3) before using the 
concentrator. 

5.4 AUDIBLE ALARM 

  

NOTE: On units equipped with Contro/OCI PCB with Removable Sensor, the audible alarm is located on 
the front panel PCB. (See Section 5.24 for OCI Front Panel PCB removal and installation instructions.) 
  

The following instructions apply to units with the audible alarm located in the 

right side cabinet behind the air intake filter. 

541 Removal 

Figure 6-1: Cabinet Exterior 
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1. Open the cabinet, as described in Section 5.1.1. 

2. Detach the two connectors from the audible alarm terminals. 

3. Remove the retaining ring 18 from the audible alarm 12, which is located 

behind the foam intake filter. 

4, Remove the audible alarm 12 from the cabinet interior. 

5.4.2 Installation 

Figure 6-1: Cabinet Exterior 

1. Insert the audible alarm 12 into its mounting hole from the cabinet interior. 

2. Attach the retaining ring 18 to the replacement audible alarm located 
behind the intake filter. 

3. Reconnect the red wire of the audible alarm to the positive terminal and 

the black wire to the negative terminal. 

4. Close the cabinet, as described in Section 5.1.2. 

5. Verify the performance of the system (Section 3) before using the 

concentrator. 

5.5  FLOWMETER FLOW CONTROL VALVE 

5.5.1 Removal 

Figure 6-23: Non-OCI PCB and Control Panel 

1. Remove the flowmeter knob 1 by pulling it away from the flowmeter 3. 

2. Remove the flow control valve 2 from the flowmeter body using a Y in. 

(12.7 mm) deep well socket wrench. 

  

CAUTION: To prevent flowmeter damage, the flow control valve must 
be set to a fully counterclockwise position before reassembly. 

  

5.5.2 Installation 

Figure 6-23: Non-OCI PCB and Control Panel 

1. Install the flow control valve 2 into the flowmeter body and carefully 

tighten it using a 14 in. (12.7 mm) deep well socket wrench. 

2. Align the flowmeter knob 1 with the flat on the flow control valve shaft 

and push it into position. 

3. Verify the performance of the system (Section 3) before using the 

concentrator. 
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5.6 FLOWMETER 

5.6.1 Removal 

Figure 6-23: Non-OCI PCB and Control Panel 

1. Open the cabinet, as described in Section 5.1.1. 

2. Detach the two product gas tubes 10, 12 from the flowmeter inlet and 

outlet connectors. 

3. Remove the two flowmeter brackets 8 and nuts 9 from the flowmeter’s 
threaded connectors. 

4. Remove the flowmeter 3 from the cabinet’s control panel. 

5.6.2 Installation 

Figure 6-23: Non-OCI PCB and Control Panel 

1. Install the flowmeter 3 in its mounting hole with the control knob 1 

positioned toward the top of the concentrator. 

2. Install the flowmeter brackets 8 and nuts 9 on the replacement flowmeter. 
Torque the nuts to 4 Ibf « in +1 Ibf - in (0.452 N -m +0.113N- m). 

3.. With the product gas tubing correctly positioned, reconnect the oxygen 

tubing 10, 12 to the inlet and outlet flowmeter connectors. 

4. Close the cabinet, as described in Section 5.1.2. 

5. Verify the performance of the system (Section 3) before using the 

"concentrator, 

5.7 POWER SWITCH 

5.7.1 Removal 

Figure 6-23: Non-OCI PCB and Control Panel 

1. Open the cabinet, as described in Section 5.1.1. 

2. Using needle-nose pliers, unplug the connector from the leads of the power 

LED 5. 

3. Detach the four connectors from the power switch 6 terminals. 

4. Locate the four retaining tabs at each corner of the power switch body. 

5. One after the other, press the four retaining tabs inward with a flat-blade 

screwdriver, while pushing the switch through the control panel toward the 

outside of the cabinet. 
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5.7.2 Installation 

Figure 6-23: Non-OCI PCB and Control Panel 

  

NOTE: The power LED 5 is mounted in a removable bezel. The bezel and LED are supplied with 

the replacement power switch. Verify that the bezel is correctly positioned before installation. 
The power LED should be positioned above the switch closest to terminals No. 2 and No.5. . 
  

1. Position the power switch 6 so that the power LED 5 is toward the top of 

the concentrator. 

2. Press the power switch 6 into its mounting hole from the outside of the 

control panel until the retaining tabs catch. 

3. With the wires correctly positioned, attach the four connectors to the 

terminals of the power switch 6. 

4. With the connectors correctly positioned, attach the power LED leads to 

the wire harness connector. The longer LED lead must connect to position 
2 (white wire) on the wire connector. 
  

NOTE: The power LED 5 is a polarity-sensitive device. Improper connection of the wire harness 

connector will not damage the LED, but will prevent illumination when power is applied. Verify 
proper operation of the power LED after installation. If the LED does not illuminate, remove the 
connector, rotate it 180°, reinstall the connector, and retest. 
  

5. Close the cabinet, as described in Section 5.1.2. 

6. Verify the performance of the system (Section 3) before using the 

concentrator. 

5.8 CONTROL PCB 

5.8.1 Fuse Testing 

Figure 6-23: Non-OCI PCB and Control Panel 

1. Open the cabinet, as described in Section 5.1.1. 

  

Re CAUTION: The Control PCB contains complementary metal oxide 
semiconductor (CMOS) integrated circuits (ICs) which are static- 

i sensitive devices. Use care when handling the board to prevent static 
discharge from possibly damaging board components. To prevent IC 

damage, observe standard safety procedures, as follows: 
+ Wear an ESD grounding wrist strap properly connected to a grounded 

source. 
Work on grounded conductive mat. 
Handle PCB by edges only. 
Store PCB in an ESD static-shielding bag. Do not place PCB on bag exterior. 
Never apply leak detection solution to a PCB. 

2. Remove the fuse 25 from the fuse holder on the Control PCB 23. 
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3. Using a digital multimeter, verify that fuse 25A has a resistance of 

approximately 15 ohms or fuse 25B has a resistance of 35.7 ohms. 

4. Reinstall the fuse 25 in the fuse holder. 

5.8.2 Removal 

Figure 6-23: Non-OCI PCB and Control Panel 

1. Remove the three PCB wire harness connectors 17, 18, 26 from the Control 

PCB 23 (see Figure 9-10 for screw sequence). 

2. Remove the five screws 24 from the Control PCB and separate the Control 

PCB from the air inlet duct cover 20. 

5.83 Installation 

Figure 6-23: Non-OCI PCB and Control Panel 

1. Install the Control PCB 23 into the cabinet and secure it in position with 

the five screws 24. 

2. Reinstall the three wire harness connectors 17, 18, 26 by reversing the 

removal procedures. 

3. Close the cabinet, as described in Section 5.1.2. 

4. Verify the performance of the system (Section 3) before using the 
| i concentrator, 

  

«e CAUTION: To ensure accurate failure investigation, follow these ESD 
VW guidelines: 

© Wear an ESD grounding wrist strap properly connected to a 
grounded source. 

© Work on grounded conductive mat. 
Handle PCB by edges only. 
Store PCB in an ESD static-shielding bag. Do not place PCB on bag 
exterior. 

¢ Never apply leak detection solution to a PCB. 

5.9 COMPRESSOR PLATFORM ASSEMBLY 

5.9.1 2618 Thomas 

5.9.1.1 Removal—2618 & 2619 Thomas (with rubber mounts) 

Figure 6-6: Right Cabinet Interior 

1. Open the cabinet, as described in Section 5.1.1. 

2. Remove the blue hose from the bottom fitting located on the 

reservoir canister. 

\ 3. Disconnect and remove the compressor wire harness connector 

36 and grommet 35 from the air dam 48. 
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/ 
i 

4. Using a magnetic tip No. 2 Phillips screwdriver, remove the two 

screws 25 from the compressor platform assembly. 

5. Disconnect the inlet tube 15 from the platform connector while 

sliding the platform assembly out of the cabinet. 

5.9.1.2 Disassembly—2618 & 2619 Thomas (with rubber mounts) 

Figure 6-7: 2618 & 2619 Thomas Compressor Platform Assembly 

1. Remove the inlet tube 3 from the compressor. 

2. Remove the two screws 15 and two clamps 16, 22 from the 

platform assembly. 

Hazardous voltage can shock, burn, or cause death. To 

prevent the possibility of an electrical shock or damage 
to the capacitor, disconnect the power cord from the 
power supply before opening the cabinet and discharge 
the capacitor by shorting its terminals with an 
insulated-handle screwdriver. 

  

3. Detach the two connectors 20 from the capacitor terminals. 

4. Cut strap 8 and pull each capacitor wire one at a time through } 

the grommet 17. 

5. Detach the two connectors 24 from the cooling fan terminals. 

6. Place the compressor on a work surface with the compressor 

heads down and the compressor feet up. Remove the four bolts 

13 with a 746 in. (11 mm) deep well socket wrench. Separate the 

compressor from.the platform. 

7. Use a %%4 in. (2 mm) 90º Allen wrench and a %s in. (8 mm) 

socket to remove the two screws 35, washer 33, and locknuts 32 

from the compressor. The two clamps on the heat exchanger do 

not need to be removed. 

8. Unscrew the brass nut 38 from the compressor elbow 36 and 

remove the heat exchanger 31. 

5.9.13 Reassembly—2618 & 2619 Thomas (with rubber mounts) 

Figure 6-7: 2618 & 2619 Thomas Compressor Platform Assembly 

  

1. Reassemble the compressor platform assembly by reversing the 

DISASSEMBLY procedure. 

  

NOTE: Apply a small amount of LOCTITE 242 to the threads of the four 

compressor mounting bolts 13 before reassembly. y 
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5914 Installation—2618 & 2619 Thomas {with rubber mounts) 

Figure 6-7: 2618 & 2619 Thomas Compressor Platform Assembly 

1. Replace the compressor platform assembly by reversing the 

REMOVAL procedure. Do not over-tighten the two screws 
(Figure 6-6, item 25) which affix the compressor platform to the 

cabinet. 

2. Verify the performance of the system (Section 3) before using the 

concentrator. 

5.9.2 2619 Thomas (Drawing A) 

5.9.2.1 Removal—2619 Thomas (Drawing A) 

Figure 6-6: Right Cabinet Interior 

1. Open the cabinet, as described in Section 5.1.1. 

2. Remove the blue hose from the bottom fitting located on the 

reservoir canister, : 

3. Disconnect and remove the compressor wire harness connector 

36 and grommet 35 from the air dam 48. 

4. Using a magnetic tip No. 2 Phillips screwdriver, remove the two 
screws 25 from the compressor platform assembly. 

5. Disconnect the inlet tube 15 from the platform connector while 

sliding the platform assembly out of the cabinet. 

5.9.2.2 Disassembly—2619 Thomas (Drawing А) 

Figure 6-8: 2619 Thomas Compressor Platform Assembly (Drawing A) 

1. Remove the inlet tube 3 from the compressor. 

2. Remove the two screws 14 and two clamps 15, 16 from the 

platform assembly. 

  

Hazardous voltage can shock, burn, or cause death. To 

A prevent the possibility of an electrical shock or damage 
to the capacitor, disconnect the power cord from the 
power supply before opening the cabinet and discharge 
the capacitor by shorting its terminals with an 
insulated-handle screwdriver. 

3. Detach the two connectors 20 from the capacitor terminals. 

4. Cut the strap 8 and pull each capacitor wire one at a time 

through the grommet 17. 
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5. Detach the two connectors 30 from the cooling fan terminals. 

6. Place the compressor on a work surface with the compressor 

heads down and the compressor feet up. Remove the four 

nylock nuts 12 with a 746 in. (11 mm) deep well socket wrench. 

Separate the compressor from the platform. 

7. Use a 54 in. (2 mm) 90° Allen wrench and a 546 in. (8 mm) 

socket to remove the two screws 41, washer 38, and locknuts 37 
from the compressor. The two clamps on the heat exchanger do 

not need to be removed. 

8. Unscrew the brass nut 44 from the heat exchanger 40 and 
remove the heat exchanger from the compressor. 

5.9.2.3 Reassembly—2619 Thomas (Drawing A) 

Figure 6-8: 2619 Thomas Compressor Platform Assembly (Drawing A) 

1. Reassemble the compressor platform assembly by reversing the 

DISASSEMBLY procedure. 

  

NOTE: Apply a small amount of LOCTITE 242 to the threads of the four spring 

bolts 26 before reassembly. 
  

5.9.2.4 Installation—2619 Thomas (Drawing A) } 

Figure 6-8: 2619 Thomas Compressor Platform Assembly (Drawing A) 

1. Replace.the compressor platform assembly by reversing the 
REMOVAL procedure. Do not over-tighten the two screws 

(Figure 6-6, item 25) which affix the compressor platform to the 

cabinet. 

2. Verify the performance of the system (Section 3) before using the 
concentrator. 

5.9.3 2619 Thomas (Drawing B), 2639 Thomas, & Gast 

5.9.3.1 Removal—2619 Thomas (Drawing B), 2639 Thomas, & Gast 

Figure 6-6: Right Cabinet Interior 

1.- Open the cabinet, as described in Section 5.1.1. 

2. Remove the blue hose from the bottom fitting located on the 

reservoir canister. 

3. Disconnect and remove the compressor wire harness connector 

36 and grommet 35 from the air dam 48. 

4. Using a magnetic tip No. 2 Phillips screwdriver, remove the two 、 A 

screws 25 from the compressor platform assembly. > 
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5.9.3.2 

5.9.3.3 

Section 5.9 Compressor Platform Assembly 

5. Disconnect the inlet tube 15 from the platform connector while 

sliding the platform assembly out of the cabinet. 

Disassembly—2619 Thomas (Drawing B), 2639 Thomas & Gast 

Figure 6-9: 2619 Thomas Compressor Platform Assembly (Drawing B) 

Figure 6-10: 2639 Thomas Compressor Platform Assembly 

Figure 6-12: Gast Compressor Platform Assembly 

1. Remove the inlet tube 6 from the compressor. 

2. Remove the two screws 16 and two clamps 17, 18 from the 

platform assembly. 

  

prevent the possibility of an electrical shock or damage 
to the capacitor, disconnect the power cord from the 
power supply before opening the cabinet and discharge 
the capacitor by shorting its terminals with an 
insulated-handle screwdriver. 

à Hazardous voltage can shock, burn, or cause death. To 

3. Detach the two connectors 22 from the capacitor terminals. 

4, Cut the strap 10 and pull each capacitor wire one at a time 

through the grommet 19. 

5. Detach the two connectors 32 from the cooling fan terminals. 

6. Place the compressor on a work surface with the compressor 

heads down and the compressor feet up. Remove the four 

nylock nuts 14 with a 746 in. (11 mm) deep well socket wrench. 

Separate the compressor from the platform. 

7. Using a Ae in. (11 mm) wrench, remove the four spring bolts 28 

from the compressor. 

8. (Gast only) Using a No. 2 Phillips screwdriver, remove the four 
fan shroud screws (Figure 6-12, item 44) which attach the heat 

exchanger 2 to the compressor. Save the screws for reassembly. 

9. Unscrew the brass nut 42 from the heat exchanger and remove 

the heat exchanger 2 from the compressor. 

Reassembly—2619 Thomas (Drawing B), 2639 Thomas, & Gast 

Figure 6-9: 2619 Thomas Compressor Platform Assembly (Drawing B) 

Figure 6-10: 2639 Thomas Compressor Platform Assembly 

Figure 6-12: Gast Compressor Platform Assembly 
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1. Reassemble the compressor platform assembly by reversing the 

DISASSEMBLY procedure. 

  

NOTE: Apply a small amount of LOCTITE 242 to the threads of the four spring 

bolts 28 before reassembly. 
  

5.9.34  Installation—2619 Thomas (Drawing B), 2639 Thomas, & Gast 

Figure 6-9: 2619 Thomas Compressor Platform Assembly (Drawing B) 

Figure 6-10: 2639 Thomas Compressor Platform Assembly 
Figure 6-12: Gast Compressor Platform Assembly 

1. Replace the compressor platform assembly by reversing the 
REMOVAL procedure. Do not over-tighten the two screws 

{Figure 6-6, item 25) which affix the compressor platform to the 

cabinet. 

2. Verify the performance of the system (Section 3) before using the 

concentrator. 

5.9.4 2650 Thomas Compressor 

5.9.4.1 Removal - 2650 Thomas 

Figure 6-6: Right Cabinet Interior ) 

1. Open the cabinet, as described in Section 5.1.1. 

2. Remove the blue hose from the bottom fitting located on the 

reservoir canister, 

3. Disconnect and remove the compressor wire harness connector 

36 and grommet 35 from the air dam 48. 

4. Using a magnetic tip.No. 2 Phillips screwdriver, remove the two 
screws 25 from the compressor platform assembly. 

5. Disconnect the inlet tube 15 from the platform connector while 

sliding the platform assembly out of the cabinet. 

5.9.4.2 Disassembly - 2650 Thomas 

Figure 6-11: 2650 Thomas Compressor Platform Assembly 

1. Remove the inlet tube 6 from the compressor. 

2. Remove the two screws 21 and two clamps 20, 23 from the 

platform assembly. 

3. Detach the two connectors 27 from the capacitor terminals. 

© 4. Cut the strap 14 and pull each capacitor wire one at a time 

through the grommet 24. ut 
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5. Detach the two connectors 10 from the cooling fan terminals. 

6. Place the compressor on a work surface with the compressor 

heads down and the compressor feet up. Remove the four bolts 

19 with a 7/16 in. (11 mm) deep well socket wrench. Separate the 

compressor from the platform. 

7. Unscrew the brass nut 34 from the heat exchanger and remove 
the heat exchanger 2 from the compressor. 

5.9.4.3  Reassembly - 2650 Thomas 

Figure 6-11: 2650 Thomas Compressor Platform Assembly 

1. Reassemble the compressor platform assembly by reversing the 

DISASSEMBLY procedure. 

  

NOTE: Apply a small amount of LOCTITE 242 ta the threads of the four 

compressor mounting bolts 19 before reassembly. 
  

5.9.44 Installation - 2650 Thomas 

Figure 6-11: 2650 Thomas Compressor Platform Assembly 

1. Replace the compressor platform assembly by reversing the 

REMOVAL procedure. Do not over-tighten the two screws 
(Figure 6-6, item 25) which affix the compressor platform to the 

cabinet. 

2. Verify the performance of the system (Section 3) before using the 

concentrator. 

5.10 COMPRESSOR 

5.10.1 2618 Thomas 

540.14 Removal—2618 Thomas 

1. Remove the compressor platform assembly. Perform the 

REMOVAL and DISASSEMBLY procedures (Section 5.9.1.1 

and 5.9.1.2). 

5.10.1.2 Disassembly—2618 Thomas 

Figure 6-13: 2618 Thomas Compressor 

1. Remove the 12 cylinder head screws 1 from the cylinder heads 

9, 26. 

2. Remove both cylinder heads 9, 26, the connector tubes 2, and 

both valve plates 4. 
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3. Remove both piston sleeves 6. 

5.10.1.3 Housing Well A—-2618 Thomas 

Figure 6-13: 2618 Thomas Compressor 

1. Pry the four-blade fan 19 away from the motor shaft 15 with a 
flat-blade screwdriver. 

2. Turn the motor shaft 15 until the piston rod screw 8 is visible 
through the lower access port on the side of the housing. 

3. Loosen the piston rod screw 8 several turns using a 542 in. 
(4 mm) Allen wrench. 

4. Turn the eccentric 18 until the set screw 17 is visible through the 
upper access port. 

5... Loosen the set screw 17 only a quarter turn using a Y in. 
(3.17 mm) Allen wrench. 

6. Slip the piston rod off of the bearing 16 and slide the entire 
eccentric bearing assembly 20 off the shaft. 

  

NOTE: The bearing is bonded to the piston rod with LOCTITE. If necessary, insert 
a screwdriver blade into the slit at the bottom of the rod and turn the screwdriver 
to break the rod loose from the bearing. 
  

7. Grasp the piston 21 at the top, inside the housing well, and slip 

the piston rod 7 off the shaft 15. 

8. Move the piston rod 7 to one side of the shaft, and then lift the 

rod while moving it back into the housing above the shaft. 
Remove the piston rod through the top of the housing. 

9. Replace the piston rod screw 8. 

5.10.1.4 Housing Well B—2618 Thomas 

Figure 6-13: 2618 Thomas Compressor 

1. Repeat Section 5.10.1.3 to remove the five-blade fan, eccentric 

bearing assembly, and piston. 

510.15 Cleaning—2618 Thomas 

Figure 6-13: 2618 Thomas Compressor 

  

observe standard safety procedures when using a compressed air 
A To prevent personal injury or death, use a face shield and 

gun. 
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1. Blow out or brush away dirt and dust from the cylinder head 

interiors and housing wells. 

2. Wipe off both sides of the valve plates 4 with a clean cloth. 

3. Wipe off the eccentric bearing assemblies 20 with a clean cloth 

and scrape off excess LOCTITE from the outer bearing surface. 

5.10.1.6 Reassembly—2618 Thomas 

Figure 6-13: 2618 Thomas Compressor 

1. Stand the compressor body on its end with housing well A 
facing upward. 

  

A CAUTION: Keep LOCTITE away from all plastic parts. 

  

2. Place only one drop of LOCTITE 242 on the screw threads of 

the piston rod screw 8 and insert it into the side hole on the 

piston rod, but do not tighten it. 

3. Position the piston 21 above the housing well so that the piston 

rod screw head 8 is facing the wire harness side of the housing. 

4. Insert the piston rod 7 into the housing, and place over the shaft 
end 15. 

5. Wipe off any grease or oil from the outer facé of the bearing 16. 

  

CAUTION: Do not allow LOCTITE to seep inside the bearing 
PAN or onto the eccentric. 
  

6. Apply a very thin film of LOCTITE 680 to the outer 

circumference of the bearing 16 with a small pad. 

7. Position the eccentric bearing assembly 20 so that the set screw 
17 is aligned with the flat side on the shaft. 

8. Hold the piston steady with one hand, and slip the eccentric 

bearing assembly 20, bearing first, onto the shaft 15 and into the 

piston rod 7. 

9. ‘Turn the eccentric 18 until the piston rod screw 8 is visible 

through the lower access port on the wire harness side of the 

housing. 

  

10. Center the piston rod 7 on the eccentric bearing assembly 20 so 

that the bearing face is flush with the rod face. 

  

CAUTION: To prevent bearing failure, do not over-tighten 
个 the piston rod screw. 
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11. 

12. 

13. 

14. 

15. 
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Tighten the piston rod screw 8 and torque to 15 Ibf - in 
(1.69 N- m). 

Wipe out the inner surface of the sleeve 6 and inspect it for 

scratches and burrs. 

Position the sleeve 6 above the housing well so that the stepped 

edge is facing outward. 

Install the sleeve 6 carefully onto the piston, taking care not to 
damage the seal around the piston head. 

Set the compressor body on its feet. 

5.10.1.7 Eccentric/Piston Alignment-—2618 Thomas 

Figure 6-13: 2618 Thomas Compressor 

1. 

2. 

10. 

11. 

12. 
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Position the sleeve 6 in the center of the housing well. 

Position the valve plate 4 over the piston, with the O-ring 5 side 
downward, so that the head of the leaf valve screw 25 is aligned 

with the notch on the piston head. 

Place the valve plate 4 on the housing well to engage the stepped 
edge of the sleeve, ensuring that the six mounting holes in the 

valve plate are aligned with those in the housing. 

Insert two of the six cylinder head screws 1 into the two valve 

plate holes on the housing’s center line. Rotate the screws two 

turns. 

Hold the valve plate 4 in place over the piston 21 and spin the 

motor shaft 15. 

Turn the motor shaft 15 until the eccentric set screw 17 is visible 

through the upper access port. 

Tighten the set screw 17 to 30 Ibf - in (3.39 N - m) using a 

torgue wrench, but do not allow the eccentric 18 to move on the 

shaft 15. 

Remove the two cylinder head screws 1 and then remove the 

valve plate 4. 

‘ Hold the sleeve 6, turn the eccentric 18, and ensure that the 

sleeve is not touching the front or back shoulder of the well. 

Inspect the O-ring 5 for cuts and tears and ensure it is properly 

seated in the valve plate groove. 

Repeat 5.10.1.7, steps 2 and 3, for the other valve plate. 

Inspect the cylinder head gasket 3 for cuts and tears and ensure 

it is properly seated in the cylinder head groove. 
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13. Place the cylinder head 26 over the valve plate 4 and place the 

piston rod 7 in the upward position. 

14. Insert the two cylinder head screws 1 into the holes on the 
housing’s center line and tighten them until snug. 

15. Turn the eccentric 18 and check for alignment between the 

piston 7 and valve plate 4. 

16. Repeat 5.10.1.6, Step 2 through 5.10.1.7, Step 15 for the other 

housing well, making sure that the connector tubes 2 are 

inserted between cylinder head A and B before head B is 
connected to the housing. 

17. Insert the remaining cylinder head screws 1 into the heads and 

torque to 20 Ibf - in (2.27 N - m) in the correct sequence. (See 
Figure 9-11.) 

18. Repeat 5.10.1.7, Step 17 for 30 Ibf - in (3.41 N- m). 

19. Press the four-blade fan 19 onto the housing well A shaft. Align 

the flat in the fan hole with the flat on the shaft and face the 
spring clamp inward. 

20. Press the five-blade fan 11 onto housing well B shaft. Align the 
flat in the fan hole with the flat on the shaft and face the spring 

clamp inward. 

  

A CAUTION: Ensure that both fans are securely in place. 

  

5.10.1.8 Installation—2618 Thomas 

Figure 6-13: 2618 Thomas Compressor 

1. Install the compressor platform assembly by reversing the 
DISASSEMBLY and REMOVAL procedures 5.9.1.1, Step 1, 

through 5.9.1.2, Step 8. 

2. Verify the performance of the system (Section 3) before using the 

concentrator. 

5.10.2 2619 & 2639 Thomas Compressor 

510.21 Removal—2619 & 2639 Thomas Compressor 

1. Remove the compressor platform assembly. Perform the 
REMOVAL and DISASSEMBLY procedures (5.9.2.1, Step 1, 

through 5.9.2.2, Step 8). 

(2619 Thomas Compressor Assembly, Drawing A) 

2. Remove the compressor platform assembly. Perform the 

REMOVAL and DISASSEMBLY procedures (5.9.3.1, Step 1, 
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through 5.9.3.2, Step 9). 

(2619 Thomas Compressor Assembly, Drawing B) 

(2639 Thomas Compressor Assembly) 

5.10.2.2 Disassembly—2619 & 2639 Thomas Compressor 

Figure 6-14: 2619 Thomas Compressor 

Figure 6-15: 2639 Thomas Compressor 

  

NOTE: When performing a cup seal and/or sleeve replacement, see Section 5.21. 
  

  

NOTE: Some compressors may require a No. 25 torx-head screwdriver to remove the 
eight cylinder head screws. 

  

3. 

Remove the eight cylinder head screws 27 from the cylinder 
heads 10, 26. 

Remove both cylinder heads 10, 26, the connector tubes 1, and 

both valve plates 3. 

Remove both piston sleeves 5. 

5.10.2.3 Housing Well A—2619 & 2639 Thomas Compressor 

Figure 6-14: 2619 Thomas Compressor 

Figure 6-15: 2639 Thomas Compressor 

1. 
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Pry fan A 18 away from the motor shaft 21 with a flat-blade 
screwdriver and label fan A for correct reassembly. 

Turn the motor shaft 21 until the piston rod screw 15 is visible 

through the lower access port on the wire harness side of the 

housing. 

Loosen the piston rod screw 15 several turns using a 342 in. 

(4 mm) Allen wrench. 

Turn the eccentric 19 until the set screw 16 is visible through the 
upper access port. 

Loosen the set screw 16 only a quarter turn using a 4 in. 

(3.17 mm) Allen wrench. 

Slip the piston rod assembly 9 off the bearing 20 and slide the 

entire eccentric bearing assembly 19 off the shaft 21. 

  

NOTE: The bearing is bonded to the piston rod with LOCTITE. If necessary, insert 
a screwdriver blade into the slit at the bottom of the rod and tum it to break the 
rod loose from the bearing. 
  

Grasp the top of the piston assembly inside the housing well, 

and slip the piston rod 9 off the shaft 21. 
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8. Move the piston rod 9 to one side of the shaft. Then lift the 
piston rod while moving it back into the housing above the 

shaft. Remove the piston rod through the top of the housing and 
replace the piston rod screw 15. 

9. Remove the four screws 6 on each piston to separate the 

retaining plate 7, cup seal 8, and piston rod 9. 

5.10.2.4 Housing Well B—2619 A 2639 Thomas Compressor 

Figure 6-14: 2619 Thomas Compressor 

Figure 6-15: 2639 Thomas Compressor 

1. Repeat 5.10.2.3 to remove fan B, eccentric bearing assembly, 
and piston. 

  

observe standard safety procedures when using a 
A To prevent personal injury or death, use a face shield and 

compressed air gun. 

2. Blow out or brush away dirt and dust from the cylinder head 

interiors and housing wells. 

5.10.2.55 Cleaning—2619 & 2639 Thomas Compressor 

Figure 6-14:2619 Thomas Compressor 
Figure 6-15: 2639 Thomas Compressor 

  

CAUTION: Use care not to damage the intake and exhaust leaf 
A valves on the valve plates. 
  

1. Wipe off the valve plates 3 and piston assembly components 7, 9 

with a clean cloth. 

2. Wipe off the eccentric bearing assemblies 19 with a clean cloth 

and scrape off any excess LOCTITE from the outer bearing 

surface. 

5.10.2.6 Reassembly—2619 & 2639 Thomas Compressor 

Figure 6-14: 2619 Thomas Compressor 

Figure 6-15: 2639 Thomas Compressor 

1. Stand the compressor body on its end, with the housing well A 

facing upward. 

2. Install the cup seal 8 on the stepped edge of retaining plate 7, 

with the cupped side of the cup seal facing the retaining plate. 

(See Figure 5-1.) 
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10. 
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Figure 5-1: Retaining Plates 

Install the cup seal 8 and retaining plate 7 on the piston rod 9. 

Rotate the retaining plate to position the index mark and 
beveled edges. 

Place one drop of LOCTITE 242 on the threads of the four 
screws 6. Install the screws and torque them to 20 Ibf + in 

(2.27 N- m). 

Repeat:5.10.2.6 steps 2 through 4 for the second piston 

assembly. 

  

A CAUTION: Keep LOCTITE away from all plastic parts. 

  

Place one drop of LOCTITE 242 on the threads of the new 

piston rod screw 15. Insert the screw into the side hole on the 

piston rod, but do nor tighten it. 

Position the piston above the housing well so that the piston rod 

screw head is facing the wire harness side of the housing. 

Insert the piston into the housing, and place the piston rod 9 

over the shaft end 21. 

Wipe any grease or oil off the outer edge of the bearing 20. 

  

CAUTION: Do not allow LOCTITE to seep inside the bearing 
A or onto the eccentric. 

  

Apply a thin film of LOCTITE 680 to the outer circumference 

of the bearing 20 with a small pad. 
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11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

Position the eccentric bearing assembly 19 so that its set screw 
16 is aligned with the flat on the shaft. 

Hold the piston steady with one hand and slip the eccentric 

bearing assembly 19, bearing first, onto the shaft 21 and into the 

piston rod 9. 

Turn the eccentric 19 until the piston rod screw 15 is visible 

through the lower access port on the wire harness side of the 
housing. 

Center the piston rod 9 on the eccentric bearing assembly 19 so 

the bearing face is flush with the rod face. 

  

CAUTION: To prevent bearing failure, do not over-tighten 
个 the piston rod screw. 
  

Tighten the piston rod screw 15 to 15 Ibf- in (1.69 N - m) using 

a torque wrench. 

Wipe out the inner surface of the sleeve 5 and inspect it for 

scratches and burrs. 

install the sleeve 5 carefully onto the piston, taking care not to 

damage the cup seal 8. 

Set the compressor body on its feet. 

5.10.2.7 Eccentric and Piston Alignment—2619 & 2639 Thomas Compressor 

Figure 6-14: 2619 Thomas Compressor 

Figure 6-15: 2639 Thomas Compressor 

1. 

2. 
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Position the sleeve 5 in the center of the housing well. 

Position the valve plate 3 over the piston, O-ring 4 side down, so 

that the head of the leaf valve screw 25 is aligned with the notch 

on the piston head and the leaf valve 22 on the top of the valve 
plate is positioned nearest to the harness side of the compressor. 

Place the valve plate 3 on the housing well to engage the edge of 

the sleeve 5, so that the four mounting holes are aligned with 

those in the housing. 

Insert the four cylinder head screws 27 into the four valve plate 

holes and rotate each of the screws two turns. 

Hold the valve plate 3 in place over the piston, and spin the 

motor shaft 21. 

Turn the motor shaft 21 until the eccentric set screw 16 is visible 

through the upper access port. 
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5.10.2.8 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 
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Tighten the set screw 16 to 30 Ibf - in (3.39 N - m) using a 
torque wrench, but do not allow the eccentric 19 to move on the 

shaft 21. 

Remove the four cylinder head screws 27 and then remove the 
valve plate 3. 

Hold the sleeve 5 and turn the eccentric 19, ensuring that the 

sleeve is not touching the front or back shoulder of the well. 

Inspect the O-ring 4 for cuts and tears. Ensure the O-ring is 

properly seated in the valve plate groove. 

Repeat 5.10.2.7, steps 1 and 2 for the other valve plate. 

Inspect the head gasket 2 for cuts and tears and ensure it is 
properly seated in the cylinder head. 

Place the cylinder head 26 over the valve plate 3, and place the 
piston rod 9 in the up position. 

Insert the four cylinder head screws 27 into the holes on the 

housing and tighten until snug. 

Turn the eccentric 19 and ensure the piston does not contact the 
valve plate 3. 

Repeat 5.10.2.7, steps 14 and 15 for the cylinder head B side of 
the compressor making sure that the connector tubes 1 are 

inserted between cylinder head A and B before head B is 

connected to the housing. 

Tighten all the cylinder head screws 27 to 20 Ibf - in 

(2.27 N - m) using a torque wrench in a crisscross pattern 

(Figure 9-11). 

Repeat 5.10.2.7, Step 17 to 30 Ibf - in (3.39 N - m). 

Press fan A 18 onto housing well A shaft. Align the flat in the 

fan hole with the flat on the shaft and face the spring clamp 
inward. 

Press fan B 11 onto housing well B shaft. Align the flat in the fan 

hole with the flat on the shaft and face the spring clamp inward. 

  

A CAUTION: Ensure that both fans are securely in place. 

  

Installation—2619 & 2639 Thomas Compressor 

Figure 6-14: 2619 Thomas Compressor 

Figure 6-15: 2639 Thomas Compressor 
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1. Install the compressor platform assembly by reversing the 

DISASSEMBLY and REMOVAL procedures (Section 5.10.2.1, 

steps 1 through 2). 

2. Verify the performance of the system (Section 3) before using the 

concentrator. 

5.10.3 Gast Compressor 

5.10.3.1. Removal—Gast Compressor 

1. Remove the compressor platform assembly. Perform the 
REMOVAL and DISASSEMBLY procedures 5.9.3.1, Step 1, 

through 5.9.3.2, Step 9. 

5.10.3.2  Disassembly—Gast Compressor 

Figure 6-17: Gast Compressor 

  

NOTE: Refer to Mallinckrodt part number 494134 on the Gast compressor motor housing 
label to verify 17mm model, See Section 6.3.19 for part numbers. 
  

  

NOTE: When performing a cup seal and/or sleeve replacement, see Section 5.21. 
  

1. Remove the eight cylinder head screws 1 from the head covers 2, 

11. 

2. Remove both head covers 2, 11, the connector tubes 4, and then 

both valve plate assemblies 13, 24. 

3. Remove both piston sleeves 7. 

5.10.33 Housing Well A—Gast Compressor 

Figure 6-17: Gast Compressor 

1. Remove the four fan shroud screws 14 from the fan shroud 18. 

2. Pry fan A 17 away from the motor shaft 19 with a flat-blade 

screwdriver. 

3. Loosen the set screw 16 only a quarter turn using a !4 in. 

(3.17 mm) Allen wrench. 

4. Slip the eccentric bearing/piston rod assembly 20 off the shaft 

19. 

5. Remove the two screws 8 on each piston to separate the 
retaining plate 9 and cup seal 10 from the eccentric 

bearing/piston rod assembly 20. 
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5.10.3.4 Housing Well B—Gast 

Figure 6-17; Gast Compressor 

1. Repeat 5.10.3.3 to remove the second fan, eccentric bearing 

assembly, and piston. 

  

To prevent personal injury or death, use a face shield and 
observe standard safety procedures when using a 
compressed air gun. 

2. Blow out or brush away dirt and dust from the head cover 

interiors and housing wells. 

5.10.3.5 Cleaning—Gast Compressor 

Figure 6-17: Gast Compressor 

  

CAUTION: Use care not to damage the intake and exhaust leaf 
valves on the valve plates. 

  

1. Wipe off the valve plates 13, 24 and piston assembly 

components 9, 20 with a clean cloth. 

5.10.3.6 Reassembly and Eccentric Piston Alignment—Gast Compressor 

Figure 6-17: Gast Compressor 

  

NOTE: When performing a cup seal and/or sleeve replacement, see Section 5.21. 
  

1. Install the cup seal 10 on the stepped edge of the retaining plate 

9, with the cupped side of the cup seal facing the retaining plate. 

2. Install the cup seal 10 and retaining plate 9 on the piston rod 20. 

3. Place one drop of LOCTITE 242 on the threads of the two 

screws 8. Install the screws and torque them to 36 Ibf - in 

(4.07 N- m) 

4. Repeat 5.10.3.6, steps 1 through 3, for the second piston 

assembly. 

  

A CAUTION: Keep LOCTITE away from all plastic parts. 

  

- 5. Place the eccentric bearing/piston rod assembly 20 over the shaft 

end 19 and slowly press into place. 
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10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 
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Wipe out the inner surface of the sleeve 7 and inspect it for 

scratches and burrs. Install the sleeve 7 carefully onto the piston, 
taking care not to damage the cup seal 10. 

Position the sleeve 7 in the center of the housing well. Make sure 

the sleeve is oriented with the ID bevel on top. 

. Inspect the O-ring 6 for cuts and tears. Ensure the O-ring is 
properly seated in the valve plate groove. 

Position the valve plate 24 over the piston, O-ring 6 side down, 

so that the head of the leaf valve-screw 21 is aligned with the 

notch on the piston head and the leaf valve 23 on the top of the 
valve plate is positioned so that it is covering the valve plate port 

nearest the harness side of the compressor. 

Place the valve plate 24 on the housing well to engage the edge 

of the sleeve 7, so that the four mounting holes are aligned with 

those in the housing. 

Inspect the valve plate gasket 3 for cuts and tears and ensure it is 

properly aligned in the valve plate 24. 

Place the head cover 2 over the valve plate 24, making sure the 

orientation is correct. 

Insert the four head cover screws 1 through the valve plate 24 

and into the housing and tighten them to 36 Ibf - in 
(4.07 N.- m). (See Figure 9-11.) 

Repeat 5.10.3.6, steps 5 through 13 for the other side. Make 

sure the connector tubes 4 are inserted between the valve plates 

13, 24 before connecting the second valve plate to the housing. 

Spin the motor shaft several times, positioning the piston rod 

assembly 20 on the motor shaft 19. 

Carefully align the set screw 16 against the flat on the shaft 19 
and then tighten the set screw 16 to 50 Ibf - in (6.65 N - m). 

Press fan 17 onto the well A motor housing shaft 19. Align the 
flat in the fan hole with the flat on the shaft and face the spring 

clamp inward. Repeat for second fan 12. 

  

A CAUTION: Ensure that both fans are securely in place. 

  

To reinstall the fan shroud 18, place shroud over the fan 17 and 

align the screw holes in the shroud with the holes in the housing. 

Insert the four fan shroud screws 14 and hand tighten. Repeat 

for the second fan shroud. 
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5.10.4.4 Housing Well B—2650 Thomas Compressor 

Figure 6-16: 2650 Thomas Compressor 

1. Repeat procedure 5.10.4.3 to remove fan B, eccentric bearing 

assembly, and piston. 

2. Blow out or brush away dirt and dust from the cylinder head 
interiors and housing wells. 

5.10.4.5 Cleaning—2650 Thomas Compressor 

Figure 6-16: 2650 Thomas Compressor 

  

CAUTION: Use care not to damage the intake and exhaust leaf 
个 valves on the valve plates. 

  

1. Wipe off the valve plates 4 and piston assembly components 11, 
14 with a clean cloth. 

2. Wipe off the eccentric 20 with a clean cloth. 

5.10.4.6 Reassembly—2650 Thomas Compressor 

Figure 6-16: 2650 Thomas Compressor 

1. Stand the compressor body on its end, with the housing well A 

facing upward. 

2. Install the cup seal 12 on the stepped edge of retaining plate 4, 
with the cupped side of the cup seal facing the retaining plate. 

3. Install che cup seal 12 and retaining plate 11 on the piston rod 

14. Rotate the retaining plate to position the indexing key. 

4. Place one drop of LOCTITE 242 on the threads of the screw 10. 

Install the screw and torque it to 60 Ibf - in (6.78 N - m). 

5. Repeat procedure 5.10.4.6, steps 2 through 4, for side B. 

  

A CAUTION: Keep LOCTITE away from all plastic parts. 

  

6. Position the eccentric bearing assembly 20 so that its set screw 

19 is aligned with the flat on the shaft. 

7. Slip the piston onto.the shaft 22. 

8. Wipe out the inner surface of the sleeve 13 and inspect it for 

scratches and burrs. 

9... Install the sleeve 13 carefully onto the piston, taking care not to 

damage the cup seal 12. 
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10. 

11. 
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Repeat procedure 5.10.4.6, steps 6 through 9, for side B. 

Set the compressor body on its feet. 

5.10.4.7 Eccentric and Piston Alignment—2650 Thomas Compressor 

Figure 6-16: 2650 Thomas Compressor 

1. 

2. 

10. 

11. 

12. 
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Position sleeves 13 in the center of the housing wells. 

Inspect O-rings 9 for cuts and tears. Ensure the O-rings are 

properly seated in the valve plate grooves. 

Inspect the head gaskets 3 for cuts and tears and ensure they are 
properly seated in the valve plates. 

Position both valve plates 4 over the pistons, O-ring 9 side 
down, so the exhaust leaf valves are positioned nearest to the 

harness side of the compressor. 

Place both valve plates 4 on the housing wells to engage the edge 
of the sleeves 13, so that the eight mounting holes are aligned 

with those in the housings. 

Place the compressor heads over the valve plates, aligning the 

four holes in each side of the compressor heads with the valve 

plates and housings. 

Insert the eight compressor head screws 1 into the valve plate 

holes and tighten all the compressor head screws 1 to 
40 Ibf - in (4.52 N - m) using a torque wrench in a crisscross 

pattern (Figure 9-11). 

With both valve plates assembled, spin the motor shaft 22 
several turns. 

Turn the motor shaft 22 until the eccentric set screw 19 is visible 
through the bottom access port. 

Tighten the set screw 19 to 55 Ibf + in (6.21 N + m) using a 

torque wrench, but do not allow the eccentric 20 to move on the 

shaft 22. 

Press fan A 21 onto housing well A shaft. Align the flat in the 

fan hole with the flat on the shaft and face the spring clamp 

inward. 

Press fan B 15 onto housing well B shaft. Align the flat in the fan 

hole with the flat on the shaft and face the spring clamp inward. 

  

A CAUTION: Ensure that both fans are securely in place. 
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4. 
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Cut the two straps 26 and remove the capacitor 25 from the 

compressor platform. 

5.11.3.2 | Installation—2650 Thomas 

Figure 6-11: 2650 Thomas Compressor Platform Assembly 

1. Attach the capacitor 25 to the underside of the platform 

assembly with two new straps 26, 

Attach the two connectors 27 to the capacitor terminals. 

  

NOTE: The capacitor is not a polarity-sensitive component. Connect either wire 
to either terminal. 
  

Install the compressor platform assembly (Section 5.9.4.4). 

Close the cabinet, as described in Section 5.1.2. 

Verify the performance of the system (Section 3) before using the 

concentrator. 

2618 Thomas Compressor Assembly 

5.12.1.1 Removal—2618 Thomas 

Figure 6-7: 2618 & 2619 Thomas Compressor Platform Assembly 

1 

2. 

3. 

Open the cabinet, as described in Section 5.1.1. 

Detach the two connectors 24 from the cooling fan terminals. 

Remove the two screws 4 which attach the cooling fan to the 
compressor platform assembly. 

Remove the cooling fan 23 by sliding the fan toward the front of 
the compressor platform assembly. The rear of the cooling fan is 

retained by clips that are molded into the platform. 

5.12.1.2 Installation—2618 Thomas 

Figure 6-7: 2618 & 2619 Thomas Compressor Platform Assembly 

1. Position the fan 23 with the flow arrow pointing downward and 

the blades pointing upward. 

Slide the rear of the fan into the two clips on the compressor 
platform. 

Install the two screws 4 into the cooling fan and then the 

compressor platform assembly and tighten them. 
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4. Attach the two connectors 24 to the cooling fan terminals. 

5. Verify that the cooling fan 23 operates correctly. 

  

NOTE: The cooling fan is not a polarity-sensitive component. Connect either wire 
to either terminal. 
  

6. Close the cabinet, as described in Section 5.1.2. 

7. Verify the performance of the system (Section 3) before using the 
concentrator. 

5.12.2 2619 Thomas Compressor Assembly (Drawing A) 

5.12.2.1 Removal—2619 Thomas (Drawing A) 

Figure 6-8: 2619 Thomas Compressor Platform Assembly (Drawing A) 

1. Open the cabinet, as described in Section 5.1.1. 

2. Detach the two connectors 30 from the cooling fan terminals. 

  

NOTE: On units manufactured after March 13, 1996, observe the new position 
of the attaching leads. 
  

3. Remove the two screws 4 that attach the cooling fan to the 

compressor platform assembly. 

4. Remove the cooling fan 29 by sliding the fan toward the front of 
the compressor platform assembly. The rear of the cooling fan is 

retained by clips which are molded into the platform. 

5.12.2.2 Instaliation—2619 Thomas (Drawing A) 

Figure 6-8: 2619 Thomas Compressor Platform Assembly (Drawing A) 

1. Position the fan 29 with the flow arrow pointing downward and 
the blades pointing upward. 

2. Slide the rear of the fan into the two clips on the compressor 

platform. 

3. Install the two screws 4 into the cooling fan and then the 

compressor platform assembly and tighten them. 

4. Attach the two connectors 30 to the cooling fan terminals. 

  

NOTE: On units manufactured after March 13, 1996, observe the new position 
of the attaching leads. 
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�7�.� �V�e�r�i�f�y� �t�h�e� �p�e�r�f�o�r�m�a�n�c�e� �o�f� �t�h�e� �s�y�s�t�e�m� �(�S�e�c�t�i�o�n� �3�)� �b�e�f�o�r�e� �u�s�i�n�g� �t�h�e� 
�c�o�n�c�e�n�t�r�a�t�o�r�.� 

�2�6�5�0� �T�h�o�m�a�s� �C�o�m�p�r�e�s�s�o�r� 

�R�e�m�o�v�a�l ��2�6�5�0� �T�h�o�m�a�s� 

�F�i�g�u�r�e� �6�-�1�1�:� �2�6�5�0� �T�h�o�m�a�s� �C�o�m�p�r�e�s�s�o�r� �P�l�a�t�f�o�r�m� �A�s�s�e�m�b�l�y� 

�1�.� �O�p�e�n� �t�h�e� �c�a�b�i�n�e�t�,� �a�s� �d�e�s�c�r�i�b�e�d� �i�n� �S�e�c�t�i�o�n� �5�.�1�.�1�.� 

�2�.� �D�e�t�a�c�h� �t�h�e� �t�w�o� �c�o�n�n�e�c�t�o�r�s� �1�0� �f�r�o�m� �t�h�e� �c�o�o�l�i�n�g� �f�a�n� �t�e�r�m�i�n�a�l�s�.� 

�3�.� �R�e�m�o�v�e� �t�h�e� �t�w�o� �s�c�r�e�w�s� �8� �w�h�i�c�h� �a�t�t�a�c�h� �t�h�e� �c�o�o�l�i�n�g� �f�a�n� �t�o� �t�h�e� 
�c�o�m�p�r�e�s�s�o�r� �p�l�a�t�f�o�r�m� �a�s�s�e�m�b�l�y�.� 

�4�.� �R�e�m�o�v�e� �t�h�e� �c�o�o�l�i�n�g� �f�a�n� �9� �b�y� �s�l�i�d�i�n�g� �t�h�e� �f�a�n� �t�o�w�a�r�d� �t�h�e� �f�r�o�n�t� �o�f� 
�t�h�e� �c�o�m�p�r�e�s�s�o�r� �p�l�a�t�f�o�r�m� �a�s�s�e�m�b�l�y�.� �T�h�e� �r�e�a�r� �o�f� �t�h�e� �c�o�o�l�i�n�g� �f�a�n� �i�s� 
�r�e�t�a�i�n�e�d� �b�y� �c�l�i�p�s� �w�h�i�c�h� �a�r�e� �m�o�l�d�e�d� �i�n�t�o� �t�h�e� �p�l�a�t�f�o�r�m�.� 

�I�n�s�t�a�l�l�a�t�i�o�n ��2�6�5�0� �T�h�o�m�a�s� 

�F�i�g�u�r�e� �6�-�1�1�:� �2�6�5�0� �T�h�o�m�a�s� �C�o�m�p�r�e�s�s�o�r� �P�l�a�t�f�o�r�m� �A�s�s�e�m�b�l�y� 

�1�.� �P�o�s�i�t�i�o�n� �t�h�e� �f�a�n�.�9� �w�i�t�h� �t�h�e� �f�l�o�w� �d�i�r�e�c�t�i�o�n�a�l� �a�r�r�o�w� �p�o�i�n�t�i�n�g� 
�d�o�w�n�w�a�r�d� �a�n�d� �t�h�e� �b�l�a�d�e�s� �p�o�i�n�t�i�n�g� �u�p�w�a�r�d�.� 

�2�.� �S�l�i�d�e� �t�h�e� �r�e�a�r� �o�f� �t�h�e� �f�a�n� �i�n�t�o� �t�h�e� �t�w�o� �c�l�i�p�s� �o�n� �t�h�e� �c�o�m�p�r�e�s�s�o�r� 
�p�l�a�t�f�o�r�m�.� 

�3�.� �I�n�s�t�a�l�l� �t�h�e� �t�w�o� �s�c�r�e�w�s� �8� �i�n�t�o� �t�h�e� �c�o�o�l�i�n�g� �f�a�n� �a�n�d� �t�h�e�n� �t�h�e� 
�c�o�m�p�r�e�s�s�o�r� �p�l�a�t�f�o�r�m� �a�s�s�e�m�b�l�y� �a�n�d� �t�i�g�h�t�e�n�.� 

�4�,� �A�t�t�a�c�h� �t�h�e� �t�w�o� �c�o�n�n�e�c�t�o�r�s� �1�0� �t�o� �t�h�e� �c�o�o�l�i�n�g� �f�a�n� �t�e�r�m�i�n�a�l�s�.� 

�'�5�.� �V�e�r�i�f�y� �t�h�a�t� �t�h�e� �c�o�o�l�i�n�g� �f�a�n� �9� �o�p�e�r�a�t�e�s� �c�o�r�r�e�c�t�l�y�.� 

� � 

�N�O�T�E�:� �T�h�e� �c�o�o�l�i�n�g� �f�a�n� �i�s� �n�o�t� �a� �p�o�l�a�r�i�t�y�-�s�e�n�s�i�t�i�v�e� �c�o�m�p�o�n�e�n�t�.�C�o�n�n�e�c�t� �e�i�t�h�e�r� �w�i�r�e� 
�t�o� �e�i�t�h�e�r� �t�e�r�m�i�n�a�l�.� 
� � 

�6�.� �C�l�o�s�e� �t�h�e� �c�a�b�i�n�e�t�,� �a�s� �d�e�s�c�r�i�b�e�d� �i�n� �S�e�c�t�i�o�n� �5�.�1�.�2�.� 

�7�.� �V�e�r�i�f�y� �t�h�e� �p�e�r�f�o�r�m�a�n�c�e� �o�f� �t�h�e� �s�y�s�t�e�m� �(�S�e�c�t�i�o�n� �3�)� �b�e�f�o�r�e� �u�s�i�n�g� �t�h�e� 
�c�o�n�c�e�n�t�r�a�t�o�r�.� 

�D�i�s�a�s�s�e�m�b�l�y� �G�u�i�d�e� �|� �9�5



�S�e�c�t�i�o�n� �5�.�1�3� �P�r�e�s�s�u�r�e� �S�w�i�t�c�h� �4�9�2�a� �&� �5�9�0� �O�X�Y�G�E�N� �C�O�N�C�E�N�T�R�A�T�O�R� �S�E�R�V�I�C�E� �M�A�N�U�A�L� 

�5�.�1�3� �P�R�E�S�S�U�R�E� �S�W�I�T�C�H� 

�5�.�1�3�.�1� �L�e�f�t� �C�a�b�i�n�e�t� �I�n�t�e�r�i�o�r� �(�w�i�t�h� �T�h�r�e�a�d�e�d� �R�o�d� �S�i�e�v�e� �C�a�n�i�s�t�e�r�s�)� 

�5�.�1�3�.�1�.�1� �R�e�m�o�v�a�l� 

�F�i�g�u�r�e� �6�-�2�a�:� �L�e�f�t� �C�a�b�i�n�e�t� �I�n�t�e�r�i�o�r� �(�w�i�t�h� �T�h�r�e�a�d�e�d� �R�o�d� �S�i�e�v�e� �C�a�n�i�s�t�e�r�s�)� 

�1�.� �O�p�e�n� �t�h�e� �c�a�b�i�n�e�t�,� �a�s� �d�e�s�c�r�i�b�e�d� �i�n� �S�e�c�t�i�o�n� �5�.�1�.�1�.� 

�2�.� �D�e�t�a�c�h� �t�h�e� �t�w�o� �c�o�n�n�e�c�t�o�r�s� �f�r�o�m� �t�h�e� �p�r�e�s�s�u�r�e� �s�w�i�t�c�h� �t�e�r�m�i�n�a�l�s�.� 

�3�.� �U�s�i�n�g� �a� �A�s�i�n�.� �(�1�1�m�m�)� �o�p�e�n�-�e�n�d� �w�r�e�n�c�h�,� �r�e�m�o�v�e� �t�h�e� �p�r�e�s�s�u�r�e� 
�s�w�i�t�c�h� �2�1� �f�r�o�m� �t�h�e� �p�r�o�d�u�c�t� �c�a�n�i�s�t�e�r� �1�4�.� 

�5�.�1�3�.�1�.�2� �I�n�s�t�a�l�l�a�t�i�o�n� 

�F�i�g�u�r�e� �6�-�2�a�:� �L�e�f�t� �C�a�b�i�n�e�t� �I�n�t�e�r�i�o�r� �(�w�i�t�h� �T�h�r�e�a�d�e�d� �R�o�d� �S�i�e�v�e� �C�a�n�i�s�t�e�r�s�)� 

� � 

�N�O�T�E�:� �D�o� �n�o�t� �u�s�e� �L�O�X� �8� �t�h�r�e�a�d� �s�e�a�l�a�n�t� �o�r� �T�e�f�l�o�n� �t�a�p�e� �o�n� �O�-�r�i�n�g� �s�t�y�l�e� �f�i�t�t�i�n�g�s�.� 
� � 

� � 

�C�A�U�T�I�O�N�:� �B�e�g�i�n� �a�p�p�l�y�i�n�g� �T�e�f�l�o�n� �t�a�p�e� �o�n�e� �t�h�r�e�a�d� �f�r�o�m� �t�h�e� �e�n�d� �o�f� 
�A� �t�h�e� �f�i�t�t�i�n�g�.� 
� � 

�1�.� �A�p�p�l�y� �a� �s�m�a�l�l� �a�m�o�u�n�t� �o�f� �L�O�X� �8� �t�h�r�e�a�d� �s�e�a�l�a�n�t� �o�r� �T�e�f�l�o�n� �t�a�p�e� �t�o� 
�t�h�e� �p�r�e�s�s�u�r�e� �s�w�i�t�c�h� �2�1� �t�h�r�e�a�d�.� �D�i�s�t�r�i�b�u�t�e� �t�h�e� �s�e�a�l�a�n�t� �a�r�o�u�n�d� �t�h�e� 
�e�n�t�i�r�e� �f�i�t�t�i�n�g�.� �D�o� �n�o�t� �a�l�l�o�w� �t�h�e� �s�e�a�l�a�n�t� �t�o� �e�n�t�e�r� �t�h�e� �p�r�e�s�s�u�r�e� 
�s�w�i�t�c�h� �i�n�t�e�r�i�o�r�.� 

�2�.� �I�n�s�t�a�l�l� �t�h�e� �p�r�e�s�s�u�r�e� �s�w�i�t�c�h� �2�1� �i�n�t�o� �t�h�e� �p�r�o�d�u�c�t� �c�a�n�i�s�t�e�r� �1�4� �s�o� �t�h�a�t� 
�t�h�e� �t�e�r�m�i�n�a�l�s� �a�r�e� �t�o�w�a�r�d� �t�h�e� �t�o�p� �o�f� �t�h�e� �c�o�n�c�e�n�t�r�a�t�o�r�.� 

�3�.� �U�s�i�n�g� �a� �w�r�e�n�c�h�,� �t�i�g�h�t�e�n� �t�h�e� �p�r�e�s�s�u�r�e� �s�w�i�t�c�h� �2�1�,� �t�a�k�i�n�g� �c�a�r�e� �n�o�t� 
�t�o� �o�v�e�r�-�t�i�g�h�t�e�n�.� 

�4�.� �A�t�t�a�c�h� �t�h�e� �t�w�o� �c�o�n�n�e�c�t�o�r�s� �t�o� �t�h�e� �p�r�e�s�s�u�r�e� �s�w�i�t�c�h� �t�e�r�m�i�n�a�l�s�.� 

�5�.�1�3�.�1�.�3� �S�e�t�t�i�n�g� 

�F�i�g�u�r�e� �6�-�2�a�:� �L�e�f�t� �C�a�b�i�n�e�t� �I�n�t�e�r�i�o�r� �(�w�i�t�h� �T�h�r�e�a�d�e�d� �R�o�d� �S�i�e�v�e� �C�a�n�i�s�t�e�r�s�)� 

�1�.� �T�h�e� �p�r�e�s�s�u�r�e� �s�w�i�t�c�h� �2�1� �i�s� �f�a�c�t�o�r�y� �p�r�e�s�e�t� �a�t� �4� �p�s�i� �+�0�.�2� �p�s�i� 
�(�2�7�.�6� �k�P�a� �+�1�.�3�8� �k�P�a�)�.� �V�e�r�i�f�y� �t�h�e� �c�u�r�r�e�n�t� �s�e�t�t�i�n�g�.� 

�I�f� �i�n�c�o�r�r�e�c�t�,� �t�u�r�n� �t�h�e� �a�d�j�u�s�t�m�e�n�t� �s�c�r�e�w� �o�n� �t�h�e� �f�a�c�e� �o�f� �t�h�e� �s�w�i�t�c�h� 
�w�i�t�h� �a� �s�m�a�l�l� �s�c�r�e�w�d�r�i�v�e�r� �a�n�d� �r�e�t�e�s�t� �t�h�e� �p�r�e�s�s�u�r�e� �s�w�i�t�c�h�.� �I�f� �t�h�e� 
�s�w�i�t�c�h� �w�i�l�l� �n�o�t� �h�o�l�d� �a� �s�e�t�t�i�n�g�,� �r�e�p�l�a�c�e� �i�t�.� 

� � 

�N�O�T�E�:� �T�h�e� �p�r�e�s�s�u�r�e� �s�w�i�t�c�h� �i�s� �n�o�t� �a� �p�o�l�a�r�i�t�y�-�s�e�n�s�i�t�i�v�e� �c�o�m�p�o�n�e�n�t�.� �C�o�n�n�e�c�t� �e�i�t�h�e�r� 
�t�o� �e�i�t�h�e�r� �t�e�r�m�i�n�a�l�.� 
� � 

�2�.� �C�l�o�s�e� �t�h�e� �c�a�b�i�n�e�t�,� �a�s� �d�e�s�c�r�i�b�e�d� �i�n� �S�e�c�t�i�o�n� �5�.�1�.�2�.� 

�9�6�|� �D�i�s�a�s�s�e�m�b�l�y� �G�u�i�d�e� 
�4�9�4�4�3�8� �R�e�v�.� �B� 
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�4�9�2�a� �&� �5�9�0� �O�X�Y�G�E�N� �C�O�N�C�E�N�T�R�A�T�O�R� �S�E�R�V�I�C�E� �M�A�N�U�A�L� �S�e�c�t�i�o�n� �5�.�1�3� �P�r�e�s�s�u�r�e� �S�w�i�t�c�h� 

�3�.� �V�e�r�i�f�y� �t�h�e� �p�e�r�f�o�r�m�a�n�c�e� �o�f� �t�h�e� �s�y�s�t�e�m� �(�S�e�c�t�i�o�n� �3�)� �b�e�f�o�r�e� �u�s�i�n�g� �t�h�e� 
�c�o�n�c�e�n�t�r�a�t�o�r�,� 

�5�.�1�3�.�2� �L�e�f�t� �C�a�b�i�n�e�t� �I�n�t�e�r�i�o�r� �(�w�i�t�h� �N�o�n�-�O�-�R�i�n�g� �F�i�t�t�i�n�g�s�)� 

�5�.�1�3�.�2�.�1� �R�e�m�o�v�a�l� 

�F�i�g�u�r�e� �6�-�3�a�:� �L�e�f�t� �C�a�b�i�n�e�t� �I�n�t�e�r�i�o�r� �(�w�i�t�h� �N�o�n�-�O�-�R�i�n�g� �F�i�t�t�i�n�g�s�)� 

�1�.� �O�p�e�n� �t�h�e� �c�a�b�i�n�e�t�,� �a�s� �d�e�s�c�r�i�b�e�d� �i�n� �S�e�c�t�i�o�n� �5�.�1�.�1�.� 

�2�.� �D�e�t�a�c�h� �t�h�e� �t�w�o� �c�o�n�n�e�c�t�o�r�s� �f�r�o�m� �t�h�e� �p�r�e�s�s�u�r�e� �s�w�i�t�c�h� �t�e�r�m�i�n�a�l�s�.� 

�3�.� �U�s�i�n�g� �a�  ��A�c� �i�n�.� �(�L�f� �m�m�)� �o�p�e�n�-�e�n�d� �w�r�e�n�c�h�,� �r�e�m�o�v�e� �t�h�e� �p�r�e�s�s�u�r�e� 
�s�w�i�t�c�h� �2�1� �f�r�o�m� �t�h�e� �p�r�o�d�u�c�t� �c�a�n�i�s�t�e�r� �2�2�.� 

�5�.�1�3�.�2�.�2� �I�n�s�t�a�l�l�a�t�i�o�n� 

�F�i�g�u�r�e� �6�-�3�a�:� �L�e�f�t� �C�a�b�i�n�e�t� �I�n�t�e�r�i�o�r� �(�w�i�t�h� �N�o�n�-�O�-�R�i�n�g� �F�i�t�t�i�n�g�s�)� 

� � 

�N�O�T�E�:� �D�o� �n�o�t� �u�s�e� �L�O�X� �8� �t�h�r�e�a�d� �s�e�a�l�a�n�t� �o�r� �T�e�f�l�o�n� �t�a�p�e� �o�n� �O�-�r�i�n�g� �s�t�y�l�e� �f�i�t�t�i�n�g�s�.� 
� � 

� � 

�C�A�U�T�I�O�N�:� �B�e�g�i�n� �a�p�p�l�y�i�n�g� �T�e�f�l�o�n� �t�a�p�e� �o�n�e� �t�h�r�e�a�d� �f�r�o�m� �t�h�e� �e�n�d� �o�f� 
N*� �t�h�e� �f�i�t�t�i�n�g�.� 
� � 

�1�.� �A�p�p�l�y� �a� �s�m�a�l�l� �a�m�o�u�n�t� �o�f� �L�O�X� �8� �t�h�r�e�a�d� �s�e�a�l�a�n�t� �o�r� �T�e�f�l�o�n� �t�a�p�e� �t�o� 
�t�h�e� �p�r�e�s�s�u�r�e� �s�w�i�t�c�h� �2�1� �t�h�r�e�a�d�.� �D�i�s�t�r�i�b�u�t�e� �t�h�e� �s�e�a�l�a�n�t� �a�r�o�u�n�d� �t�h�e� 
�e�n�t�i�r�e� �f�i�t�t�i�n�g�.� �D�o� �n�o�t� �a�l�l�o�w� �t�h�e� �s�e�a�l�a�n�t� �t�o� �e�n�t�e�r� �t�h�e� �i�n�t�e�r�i�o�r� �o�f� 
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�2�.� �I�n�s�t�a�l�l� �t�h�e� �p�r�e�s�s�u�r�e� �s�w�i�t�c�h� �2�1� �i�n�t�o� �t�h�e� �p�r�o�d�u�c�t� �c�a�n�i�s�t�e�r� �2�2� �s�o� �t�h�a�t� 
�t�h�e� �t�e�r�m�i�n�a�l�s� �a�r�e� �t�o�w�a�r�d� �t�h�e� �t�o�p� �o�f� �t�h�e� �c�o�n�c�e�n�t�r�a�t�o�r�.� 

�3�.� �U�s�i�n�g� �a� �w�r�e�n�c�h�,� �t�i�g�h�t�e�n� �t�h�e� �p�r�e�s�s�u�r�e� �s�w�i�t�c�h� �2�1�,� �t�a�k�i�n�g� �c�a�r�e� �n�o�t� 
�t�o� �o�v�e�r�-�t�i�g�h�t�e�n�.� 

�4�.� �A�t�t�a�c�h� �t�h�e� �t�w�o�.�c�o�n�n�e�c�t�o�r�s� �t�o� �t�h�e� �p�r�e�s�s�u�r�e� �s�w�i�t�c�h� �t�e�r�m�i�n�a�l�s�.� 
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�F�i�g�u�r�e� �6�-�3�a�:� �L�e�f�t� �C�a�b�i�n�e�t� �I�n�t�e�r�i�o�r� �(�w�i�t�h� �N�o�n�-�O�-�R�i�n�g� �F�i�t�t�i�n�g�s�)� 

�1�.� �T�h�e� �p�r�e�s�s�u�r�e� �s�w�i�t�c�h� �2�1� �i�s� �f�a�c�t�o�r�y� �p�r�e�s�e�t� �a�t� �4� �p�s�i� �+�0�.�2� �p�s�i� 
�(�2�7�.�6� �k�P�a� �+�1�.�3�8� �k�P�a�)�.� �V�e�r�i�f�y� �t�h�e� �c�u�r�r�e�n�t� �s�e�t�t�i�n�g�.� 

�I�f� �i�n�c�o�r�r�e�c�t�,� �t�u�r�n� �t�h�e� �a�d�j�u�s�t�m�e�n�t� �s�c�r�e�w� �o�n� �t�h�e� �f�a�c�e� �o�f� �t�h�e� �s�w�i�t�c�h� 
�w�i�t�h� �a� �s�m�a�l�l� �s�c�r�e�w�d�r�i�v�e�r� �a�n�d� �r�e�t�e�s�t� �t�h�e� �p�r�e�s�s�u�r�e� �s�w�i�t�c�h�.� �I�f� �t�h�e� 
�s�w�i�t�c�h� �w�i�l�l� �n�o�t� �h�o�l�d� �a� �s�e�t�t�i�n�g�,� �r�e�p�l�a�c�e� �i�t�.� 
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�N�O�T�E�:� �T�h�e� �p�r�e�s�s�u�r�e� �s�w�i�t�c�h� �i�s� �n�o�t� �a� �p�o�l�a�r�i�t�y�-�s�e�n�s�i�t�i�v�e� �c�o�m�p�o�n�e�n�t�.� �C�o�n�n�e�c�t� �e�i�t�h�e�r� 
�w�i�r�e� �t�o� �e�i�t�h�e�r� �t�e�r�m�i�n�a�l�.� 
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�S�e�c�t�i�o�n� �5�.�1�3� �P�r�e�s�s�u�r�e� �S�w�i�t�c�h� �4�9�2�a� �&� �5�9�0� �O�X�Y�G�E�N� �C�O�N�C�E�N�T�R�A�T�O�R� �S�E�R�V�I�C�E� �M�A�N�U�A�L� 

�2�.� �C�l�o�s�e� �t�h�e� �c�a�b�i�n�e�t�,� �a�s� �d�e�s�c�r�i�b�e�d� �i�n� �S�e�c�t�i�o�n� �5�.�1�.�2�.� 

�3�.� �V�e�r�i�f�y� �t�h�e� �p�e�r�f�o�r�m�a�n�c�e� �o�f� �t�h�e� �s�y�s�t�e�m� �(�S�e�c�t�i�o�n� �3�)� �b�e�f�o�r�e� �u�s�i�n�g� �t�h�e� 
�c�o�n�c�e�n�t�r�a�t�o�r�.� 

�5�.�1�3�3� �L�e�f�t� �C�a�b�i�n�e�t� �I�n�t�e�r�i�o�r� �(�w�i�t�h� �O�-�R�i�n�g� �F�i�t�t�i�n�g�s�)� 

�5�.�1�3�.�3�.�1� �R�e�m�o�v�a�l� 

�F�i�g�u�r�e� �6�-�4�a�:� �L�e�f�t� �C�a�b�i�n�e�t� �I�n�t�e�r�i�o�r� �(�w�i�t�h� �O�-�R�i�n�g� �F�i�t�t�i�n�g�s�)� 

�1�.� �O�p�e�n� �t�h�e� �c�a�b�i�n�e�t�,� �a�s� �d�e�s�c�r�i�b�e�d� �i�n� �S�e�c�t�i�o�n� �5�.�1�.�1�.� 

�2�.� �D�e�t�a�c�h� �t�h�e� �t�w�o� �c�o�n�n�e�c�t�o�r�s� �f�r�o�m� �t�h�e� �p�r�e�s�s�u�r�e� �s�w�i�t�c�h� �t�e�r�m�i�n�a�l�s�.� 

�3�.� �U�s�i�n�g� �a� �1�%� �i�n�.� �(�1�7� �m�m�)� �w�r�e�n�c�h�,� �h�o�l�d� �t�h�e� �p�r�e�s�s�u�r�e� �s�w�i�t�c�h� �f�i�t�t�i�n�g� 
�2�2� �w�h�i�l�e� �r�e�m�o�v�i�n�g� �t�h�e� �p�r�e�s�s�u�r�e� �s�w�i�t�c�h� �2�5� �f�r�o�m� �t�h�e� �p�r�o�d�u�c�t� 
�c�a�n�i�s�t�e�r� �3�0� �w�i�t�h� �a� �7�4�6� �i�n�.� �(�1�1� �m�m�)� �o�p�e�n�-�e�n�d� �w�r�e�n�c�h�.� 

�5�.�1�3�3�2� �I�n�s�t�a�l�l�a�t�i�o�n� 

�F�i�g�u�r�e� �6�-�4�a�:� �L�e�f�t� �C�a�b�i�n�e�t� �I�n�t�e�r�i�o�r� �(�w�i�t�h� �O�-�R�i�n�g� �F�i�t�t�i�n�g�s�)� 
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�N�O�T�E�:� �D�o� �n�o�t� �u�s�e� �L�O�X� �8� �t�h�r�e�a�d� �s�e�a�l�a�n�t� �o�r� �T�e�f�l�o�n� �t�a�p�e� �o�n� �O�-�r�i�n�g� �s�t�y�l�e� �f�i�t�t�i�n�g�s�.� 
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N*� �t�h�e� �f�i�t�t�i�n�g�.� 
� � 

�1�.� �A�p�p�l�y� �a� �s�m�a�l�l� �a�m�o�u�n�t� �o�f� �L�O�X� �8� �t�h�r�e�a�d� �s�e�a�l�a�n�t� �o�r� �T�e�f�l�o�n� �t�a�p�e� �t�o� 
�t�h�e� �p�r�e�s�s�u�r�e�-�s�w�i�t�c�h� �2�5� �t�h�r�e�a�d�.� �D�i�s�t�r�i�b�u�t�e� �t�h�e� �s�e�a�l�a�n�t� �a�r�o�u�n�d� �t�h�e� 
�e�n�t�i�r�e� �f�i�t�t�i�n�g�.� �D�o� �n�o�t� �a�l�l�o�w� �t�h�e� �s�e�a�l�a�n�t� �t�o� �e�n�t�e�r� �t�h�e� �i�n�t�e�r�i�o�r� �o�f� 
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�1�.� �T�h�e� �p�r�e�s�s�u�r�e� �s�w�i�t�c�h� �2�5� �i�s� �f�a�c�t�o�r�y� �p�r�e�s�e�t� �a�t� �4� �p�s�i� �+�0�.�2� �p�s�i� 
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�s�w�i�t�c�h� �w�i�l�l� �n�o�t� �h�o�l�d� �a� �s�e�t�t�i�n�g�,� �r�e�p�l�a�c�e� �i�t�.� 
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�N�O�T�E�:� �T�h�e� �p�r�e�s�s�u�r�e� �s�w�i�t�c�h� �i�s� �n�o�t� �a� �p�o�l�a�r�i�t�y�-�s�e�n�s�i�t�i�v�e� �c�o�m�p�o�n�e�n�t�.� �C�o�n�n�e�c�t� �e�i�t�h�e�r� 
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�2�.� �D�i�s�c�o�n�n�e�c�t� �t�h�e� �v�a�c�u�u�m� �c�h�e�c�k� �v�a�l�v�e� �1�7� �a�n�d� �t�u�b�i�n�g� �1�6� �f�r�o�m� �t�h�e� �p�r�e�s�s�u�r�e� 
�r�e�g�u�l�a�t�o�r� �c�o�n�n�e�c�t�o�r�.� 

�3�.� �D�i�s�c�o�n�n�e�c�t� �t�h�e� �p�r�o�d�u�c�t� �g�a�s� �t�u�b�i�n�g� �1�1� �f�r�o�m� �t�h�e� �p�r�e�s�s�u�r�e� �r�e�g�u�l�a�t�o�r� 
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�4�.� �T�u�r�n� �t�h�e� �p�r�e�s�s�u�r�e� �r�e�g�u�l�a�t�o�r� �1�5� �c�o�u�n�t�e�r�c�l�o�c�k�w�i�s�e� �a�t� �t�h�e� �f�i�t�t�i�n�g� �a�s�s�e�m�b�l�y� 
�u�n�t�i�l� �t�h�e� �r�e�g�u�l�a�t�o�r� �a�n�d� �f�i�t�t�i�n�g� �a�r�e� �r�e�m�o�v�e�d� �f�r�o�m� �t�h�e� �p�r�o�d�u�c�t� �c�a�n�i�s�t�e�r� �3�0�.� 
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�F�i�g�u�r�e� �6�-�1�8�:� �P�r�e�s�s�u�r�e� �R�e�g�u�l�a�t�o�r� 

�1�.� �H�o�l�d� �t�h�e� �r�e�g�u�l�a�t�o�r� �b�o�d�y� �9� �f�i�r�m�l�y� �i�n� �o�n�e� �h�a�n�d� �a�n�d� �u�n�s�c�r�e�w� �t�h�e� �b�o�n�n�e�t� 
�a�s�s�e�m�b�l�y� �1�.� 
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�C�A�U�T�I�O�N�:� �T�o� �p�r�e�v�e�n�t� �d�a�m�a�g�e� �t�o� �t�h�e� �r�e�g�u�l�a�t�o�r� �p�l�a�s�t�i�c� �s�e�a�t� �5�,� �r�e�m�o�v�e� �t�h�e� 
�A� �s�e�a�t� �c�a�r�e�f�u�l�l�y� �f�r�o�m� �t�h�e� �b�o�d�y� �o�f� �t�h�e� �r�e�g�u�l�a�t�o�r� �u�s�i�n�g� �a� �3�%� �i�n�.� �(�9�.�5�2� �m�m�)� 

�f�l�a�t�-�b�l�a�d�e� �s�c�r�e�w�d�r�i�v�e�r�.� 
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�N�O�T�E�:� �D�u�r�i�n�g� �d�i�s�a�s�s�e�m�b�l�y�,� �i�t� �i�s� �n�o�t� �n�e�c�e�s�s�a�r�y� �t�o� �r�e�m�o�v�e� �t�h�e� �f�i�t�t�i�n�g� �a�s�s�e�m�b�l�y� �f�r�o�m� �t�h�e� 
�r�e�g�u�l�a�t�o�r� �b�o�d�y�.� 
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�2�.� �R�e�m�o�v�e�.�t�h�e� �i�n�t�e�r�n�a�l� �p�a�r�t�s� �2�,� �3�,� �4�,� �5�,� �6�,� �7�,� �8� �o�f� �t�h�e� �r�e�g�u�l�a�t�o�r� �b�o�d�y�.� 

�D�i�s�a�s�s�e�m�b�l�y� �G�u�i�d�e� �|� �9�9� 
�4�9�4�4�3�8� �R�e�v�.� �B� 

� 



�S�e�c�t�i�o�n� �5�.�1�4� �P�r�e�s�s�u�r�e� �R�e�g�u�l�a�t�o�r� �4�9�2�8� �&� �5�9�0� �O�X�Y�G�E�N� �C�O�N�C�E�N�T�R�A�T�O�R� �S�E�R�V�I�C�E� �M�A�N�U�A�L� 

�(�5�1�4�.�3� �C�l�e�a�n�i�n�g� 

�F�i�g�u�r�e� �6�-�1�8�:� �P�r�e�s�s�u�r�e� �R�e�g�u�l�a�t�o�r� 

� � 

�T�o� �p�r�e�v�e�n�t� �p�e�r�s�o�n�a�l� �i�n�j�u�r�y� �o�r� �d�e�a�t�h�,� �u�s�e� �a� �f�a�c�e� �s�h�i�e�l�d� �a�n�d� �o�b�s�e�r�v�e� �s�t�a�n�d�a�r�d� 
��� �s�a�f�e�t�y� �p�r�o�c�e�d�u�r�e�s� �w�h�e�n� �u�s�i�n�g� �a� �c�o�m�p�r�e�s�s�e�d� �a�i�r� �g�u�n�.� 

�1�.� �U�s�i�n�g� �i�s�o�p�r�o�p�y�l� �a�l�c�o�h�o�l�,� �w�i�p�e� �t�h�e� �c�a�v�i�t�i�e�s� �o�f� �t�h�e� �r�e�g�u�l�a�t�o�r� �b�o�d�y� �9�,� �p�l�a�s�t�i�c� 
�s�e�a�t� �5�,� �a�n�d� �p�o�p�p�e�t� �7�,� �u�s�i�n�g� �a� �l�i�n�t�-�f�r�e�e� �c�o�t�t�o�n� �s�w�a�b�.� 

�2�.� �B�l�o�w� �d�r�y� �t�h�e� �r�e�g�u�l�a�t�o�r� �b�o�d�y� �u�s�i�n�g� �a� �c�o�m�p�r�e�s�s�e�d� �a�i�r� �g�u�n�.� 

�5�.�1�4�.�4� �R�e�a�s�s�e�m�b�l�y� 

�F�i�g�u�r�e� �6�-�1�8�:� �P�r�e�s�s�u�r�e� �R�e�g�u�l�a�t�o�r� 

� � 
�C�A�U�T�I�O�N�:� �T�o� �p�r�e�v�e�n�t� �d�a�m�a�g�e� �t�o� �r�e�g�u�l�a�t�o�r� �p�l�a�s�t�i�c� �s�e�a�t� �5�,� �i�n�s�t�a�l�l� �t�h�e� �s�e�a�t� 
�c�a�r�e�f�u�l�l�y� �i�n�t�o� �t�h�e� �b�o�d�y� �a�n�d� �l�i�g�h�t�l�y� �t�i�g�h�t�e�n� �w�i�t�h� �a� �%� �i�n�.� �(�9�.�5�2� �m�m�)� �f�l�a�t�-�b�l�a�d�e� 
�s�c�r�e�w�d�r�i�v�e�r�.� �T�o�r�q�u�e� �t�o� �5� �[�b�f� �-� �i�n� �+�1� �I�b�f� �-� �i�n� �(�0�.�5�6� �N� �-� �m� �+�0�.�1�1� �N� �-� �m�)�.� 

�1�.� �R�e�p�l�a�c�e� �t�h�e� �i�n�t�e�r�n�a�l� �p�a�r�t�s� �2�,� �3�,� �4�,� �5�,� �6�,� �7�,� �8� �i�n� �t�h�e� �r�e�g�u�l�a�t�o�r� �b�o�d�y� �9�.� 

�2�.� �S�c�r�e�w� �t�h�e� �b�o�n�n�e�t� �a�s�s�e�m�b�l�y� �1� �o�n�t�o� �t�h�e� �r�e�g�u�l�a�t�o�r� �b�o�d�y� �9�,� �t�a�k�i�n�g� �c�a�r�e� �n�o�t� �t�o� 
�o�v�e�r�-�t�i�g�h�t�e�n�.� �:� 

�5�.�1�4�.�5� �i�n�s�t�a�l�l�a�t�i�o�n� 

�F�i�g�u�r�e� �6�-�4�a�:� �L�e�f�t� �C�a�b�i�n�e�t� �I�n�t�e�r�i�o�r� 

� � 
�N�O�T�E�:� �I�f� �i�n�s�t�a�l�l�i�n�g� �a� �r�e�p�l�a�c�e�m�e�n�t� �r�e�g�u�l�a�t�o�r�,� �r�e�u�s�e� �t�h�e� �f�i�t�t�i�n�g� �a�s�s�e�m�b�l�y� �f�r�o�m� �t�h�e� �f�a�u�l�t�y� �r�e�g�u�l�a�t�o�r�.� 
�R�e�m�o�v�e� �t�h�e� �a�s�s�e�m�b�l�y� �a�n�d� �c�l�e�a�n� �a�n�y� �d�e�b�r�i�s� �f�r�o�m� �t�h�e� �t�h�r�e�a�d�s�.� �A�p�p�l�y� �a� �s�m�a�l�l� �a�m�o�u�n�t� �o�f� �L�O�X� �8� �t�h�r�e�a�d� 
�s�e�a�l�a�n�t� �o�r� �T�e�f�l�o�n� �t�a�p�e� �t�o� �t�h�e� �r�e�p�l�a�c�e�m�e�n�t� �r�e�g�u�l�a�t�o�r� �a�n�d� �f�i�t�t�i�n�g� �a�s�s�e�m�b�l�y� �t�h�r�e�a�d�s�.� �D�i�s�t�r�i�b�u�t�e� �t�h�e� �s�e�a�l�a�n�t� 
�a�r�o�u�n�d� �t�h�e� �e�n�t�i�r�e� �f�i�t�t�i�n�g�.� �D�o� �n�o�t� �a�l�l�o�w� �s�e�a�l�a�n�t� �t�o� �e�n�t�e�r� �t�h�e� �i�n�t�e�r�i�o�r� �o�f� �t�h�e� �r�e�g�u�l�a�t�o�r�.� �D�o� �n�o�t� �o�v�e�r�-�t�i�g�h�t�e�n�.� 

� � 
�N�O�T�E�:� �D�o� �n�o�t� �u�s�e� �L�O�X� �8� �t�h�r�e�a�d� �s�e�a�l�a�n�t� �o�r� �T�e�f�l�o�n� �t�a�p�e� �o�n� �O�-�r�i�n�g� �s�t�y�l�e� �f�i�t�t�i�n�g�s�.� 

� � 
�A� �C�A�U�T�I�O�N�:� �B�e�g�i�n� �a�p�p�l�y�i�n�g� �T�e�f�l�o�n� �t�a�p�e� �o�n�e� �t�h�r�e�a�d� �f�r�o�m� �t�h�e� �e�n�d� �o�f� �t�h�e� �f�i�t�t�i�n�g�.� 

� � 

�1�.� �W�i�t�h� �t�h�e� �r�e�g�u�l�a�t�o�r� �c�o�r�r�e�c�t�l�y� �p�o�s�i�t�i�o�n�e�d�,� �i�n�s�t�a�l�l� �t�h�e� �p�r�e�s�s�u�r�e� �r�e�g�u�l�a�t�o�r� �1�5� 
�i�n�t�o� �t�h�e� �p�r�o�d�u�c�t� �c�a�n�i�s�t�e�r� �3�0�,� �t�a�k�i�n�g� �c�a�r�e� �n�o�t� �t�o� �c�r�o�s�s� �t�h�e� �t�h�r�e�a�d�s�.� 

�2�.� �C�o�n�n�e�c�t� �t�h�e� �p�r�o�d�u�c�t� �g�a�s� �t�u�b�i�n�g� �1�1� �t�o� �t�h�e� �p�r�e�s�s�u�r�e� �r�e�g�u�l�a�t�o�r�.� 

�3�.� �C�o�n�n�e�c�t� �t�h�e� �v�a�c�u�u�m� �c�h�e�c�k� �v�a�l�v�e� �1�7� �a�n�d� �t�u�b�e� �1�6� �t�o� �t�h�e� �p�r�e�s�s�u�r�e� �r�e�g�u�l�a�t�o�r� 
�1�5�.� 

�1�0�0�]� �D�i�s�a�s�s�e�m�b�l�y� �G�u�i�d�e� 
�4�9�4�4�3�8� �R�e�v�.� �B



�4�9�2�a� �&� �5�9�0� �O�X�Y�G�E�N� �C�O�N�C�E�N�T�R�A�T�O�R� �S�E�R�V�I�C�E� �M�A�N�U�A�L� �S�e�c�t�i�o�n� �5�.�1�4� �P�r�e�s�s�u�r�e� �R�e�g�u�l�a�t�o�r� 

�5�.�1�4�.�6� �T�e�s�t�i�n�g� 

�F�i�g�u�r�e� �6�-�2�3�:� �N�o�n�-�O�C�I� �P�C�B� �a�n�d� �C�o�n�t�r�o�l� �P�a�n�e�l� 

� � 

�t�e�s�t�i�n�g�.� �H�a�z�a�r�d�o�u�s� �v�o�l�t�a�g�e� �c�a�n� �s�h�o�c�k�,� �b�u�r�n�,� �o�r� �c�a�u�s�e� �d�e�a�t�h�.� �T�h�e� �c�o�m�p�r�e�s�s�o�r� 
�a�n�d� �o�t�h�e�r� �i�n�t�e�r�n�a�l� �c�o�m�p�o�n�e�n�t�s� �a�r�e� �n�o�t� �g�r�o�u�n�d�e�d�.� �F�o�l�l�o�w� �e�l�e�c�t�r�i�c�a�l� �t�e�s�t�i�n�g� 
�s�a�f�e�t�y� �p�r�o�c�e�d�u�r�e�s�.� 

�S�o�m�e� �o�f� �t�h�e� �f�o�l�l�o�w�i�n�g� �p�r�o�c�e�d�u�r�e�s� �r�e�q�u�i�r�e� �A�C� �p�o�w�e�r� �a�p�p�l�i�c�a�t�i�o�n� �w�h�e�n� 

�1�.� �C�o�n�n�e�c�t� �t�h�e� �A�C� �p�o�w�e�r� �c�o�r�d� �t�o� �a�n� �A�C� �o�u�t�l�e�t�.� 

�2�.� �S�e�t� �t�h�e� �P�O�W�E�R� �S�w�i�t�c�h� �6� �t�o� �t�h�e� �O�N� �p�o�s�i�t�i�o�n�.� 

�3�.� �A�d�j�u�s�t� �t�h�e� �f�l�o�w� �o�n� �t�h�e� �f�l�o�w�m�e�t�e�r� �3� �t�o� �5� �L�/�m�i�n�.� 

�I�f� �y�o�u� �a�r�e� �i�n�s�t�a�l�l�i�n�g� �a� �n�e�w� �r�e�g�u�l�a�t�o�r�,� �t�u�r�n� �t�h�e� �r�e�g�u�l�a�t�o�r� �a�d�j�u�s�t�m�e�n�t� �k�n�o�b� 
�s�e�v�e�r�a�l� �t�u�r�n�s� �c�l�o�c�k�w�i�s�e� �t�o� �a�c�h�i�e�v�e� �a�n� �o�u�t�l�e�t� �p�r�e�s�s�u�r�e�.� 

� � 

�N�O�T�E�:� �A�l�l�o�w� �t�h�e� �c�o�n�c�e�n�t�r�a�t�o�r� �t�o� �r�u�n� �f�o�r� �a�p�p�r�o�x�i�m�a�t�e�l�y� �3�0� �m�i�n�u�t�e�s� �u�n�t�i�l� �i�t� �s�t�a�b�i�l�i�z�e�s� �b�e�f�o�r�e� 
�p�r�o�c�e�e�d�i�n�g� �w�i�t�h� �t�h�e� �t�e�s�t�.� 
� � 

�4�.� �C�o�n�n�e�c�t� �t�h�e� �t�e�s�t� �p�r�e�s�s�u�r�e� �g�a�u�g�e� �t�o� �t�h�e� �o�x�y�g�e�n� �o�u�t�l�e�t� �s�p�o�u�t� �(�F�i�g�u�r�e� �6�-�6�,� 
�i�t�e�m� �1�8� �o�r� �3�2�)�.� 

�5�.� �P�e�r�f�o�r�m� �s�u�b�s�e�c�t�i�o�n� �3�.�3�.�2�,� �s�t�e�p�s� �2�1� �t�h�r�o�u�g�h� �2�5�.� 

�6�.� �V�e�r�i�f�y� �t�h�a�t� �t�h�e� �p�r�e�s�s�u�r�e� �r�e�a�d�i�n�g� �o�n� �t�h�e� �t�e�s�t� �p�r�e�s�s�u�r�e� �g�a�u�g�e� �i�s� �5� �p�s�i� �+�0�.�5� �p�s�i� 
�(�3�4�.�5� �k�P�a� �+�3�.�5� �k�P�a�)�.� 

�5�.�1�4�.�7� �A�d�j�u�s�t�m�e�n�t� 

�F�i�g�u�r�e� �6�-�1�8�:� �P�r�e�s�s�u�r�e� �R�e�g�u�l�a�t�o�r� 

�1�.� �O�n� �u�n�i�t�s� �m�a�n�u�f�a�c�t�u�r�e�d� �b�e�f�o�r�e� �S�e�p�t�.� �3�,� �1�9�9�6�,� �c�u�t� �a�n�d� �r�e�m�o�v�e� �s�t�r�a�p�.� 

�2�.� �P�u�l�l� �t�h�e� �l�o�c�k� �r�i�n�g� �1�4� �u�p� �a�g�a�i�n�s�t� �t�h�e� �a�d�j�u�s�t�m�e�n�t� �k�n�o�b� �1�5�.� 

� � 

�N�O�T�E�:� �T�o� �p�r�e�v�e�n�t� �p�r�e�s�s�u�r�e� �t�r�a�p�p�i�n�g� �b�e�t�w�e�e�n� �t�h�e� �p�r�e�s�s�u�r�e� �r�e�g�u�l�a�t�o�r� �a�n�d� �t�h�e� �t�e�s�t� �p�r�e�s�s�u�r�e� 
�g�a�u�g�e�,� �a�d�j�u�s�t� �t�h�e� �r�e�g�u�l�a�t�o�r� �i�n� �s�m�a�l�l� �i�n�c�r�e�m�e�n�t�s� �a�n�d� �r�e�l�e�a�s�e� �t�h�e� �p�r�o�d�u�c�t� �g�a�s� �a�t� �t�h�e� �p�r�e�s�s�u�r�e� 
�g�a�u�g�e� �b�e�t�w�e�e�n� �e�a�c�h� �a�d�j�u�s�t�m�e�n�t�.� 
� � 

�3�.� �A�d�j�u�s�t� �t�o� �o�b�t�a�i�n� �a� �t�e�s�t� �p�r�e�s�s�u�r�e� �g�a�u�g�e� �r�e�a�d�i�n�g� �o�f� �5� �p�s�i� �+�0�.�5� �p�s�i� �(�3�4�.�5� �k�P�a� 
�+�3�.�5� �k�P�a�)�.� 
�P�u�s�h� �d�o�w�n� �t�h�e� �l�o�c�k� �r�i�n�g� �1�4� �t�o� �l�o�c�k� �i�t� �i�n� �p�o�s�i�t�i�o�n�.� 

�S�e�t� �t�h�e� �P�O�W�E�R� �S�w�i�t�c�h� �(�F�i�g�u�r�e� �6�-�2�3�,� �i�t�e�m� �6�)� �t�o� �t�h�e� �O�F�F� �p�o�s�i�t�i�o�n�.� 

�D�i�s�c�o�n�n�e�c�t� �t�h�e� �p�o�w�e�r� �c�o�r�d� �f�r�o�m� �t�h�e� �w�a�l�l� �o�u�t�l�e�t�.� 

�D�i�s�c�o�n�n�e�c�t� �t�h�e� �t�e�s�t� �p�r�e�s�s�u�r�e� �g�a�u�g�e�.� 
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�C�l�o�s�e� �t�h�e� �c�a�b�i�n�e�t�,� �a�s� �d�e�s�c�r�i�b�e�d� �i�n� �S�e�c�t�i�o�n� �5�.�1�.�2�.� 

�D�i�s�a�s�s�e�m�b�l�y� �G�u�i�d�e� �|� �1�0�1� 
�4�9�4�4�3�8� �R�e�v�.� �B



�S�e�c�t�i�o�n� �5�.�1�5� �S�o�l�e�n�o�i�d� 

�5�.�1�5� �S�O�L�E�N�O�I�D� 

�5�.�1�5�.�1� 

�5�.�1�5�.�2� 

�5�.�1�5�.�3� 

�1�0�2� �|� �D�i�s�a�s�s�e�m�b�l�y� �G�u�i�d�e� 

� � 

�4�9�2�2� �&� �5�9�0� �O�x�y�G�E�N� �C�O�N�C�E�N�T�R�A�T�O�R� �S�E�R�V�I�C�E� �M�A�N�U�A�L� 

�9�.� �V�e�r�i�f�y� �t�h�e� �p�e�r�f�o�r�m�a�n�c�e� �o�f� �t�h�e� �s�y�s�t�e�m� �(�S�e�c�t�i�o�n� �3�)� �b�e�f�o�r�e� �u�s�i�n�g� �t�h�e� 
�c�o�n�c�e�n�t�r�a�t�o�r�.� 

� � 

�N�O�T�E�:� �W�h�e�n� �r�e�p�l�a�c�i�n�g� �a� �s�o�l�e�n�o�i�d�,� �v�e�r�i�f�y� �w�h�e�t�h�e�r� �t�h�e� �r�e�p�l�a�c�e�m�e�n�t� �s�o�l�e�n�o�i�d� �s�h�o�u�l�d� �b�e� �5�V� �o�r� �2�4�V�.� 
� � 

�D�i�s�c�o�n�n�e�c�t�i�n�g� 

�F�i�g�u�r�e� �6�-�4�b�:� �L�e�f�t� �C�a�b�i�n�e�t� �I�n�t�e�r�i�o�r� 

�1�.� �O�p�e�n� �t�h�e� �c�a�b�i�n�e�t�,� �a�s� �d�e�s�c�r�i�b�e�d� �i�n� �S�e�c�t�i�o�n� �5�.�1�.�1�.� 

�2�.� �D�e�t�a�c�h� �t�h�e� �t�w�o� �c�o�n�n�e�c�t�o�r�s� �f�r�o�m� �t�h�e� �s�o�l�e�n�o�i�d� �t�e�r�m�i�n�a�l�s� �4�6�,� �6�1�.� 

�E�l�e�c�t�r�i�c�a�l� �T�e�s�t�i�n�g� 

�F�i�g�u�r�e� �6�-�4�b�:� �L�e�f�t� �C�a�b�i�n�e�t� �I�n�t�e�r�i�o�r� 

�1�.� �V�e�r�i�f�y� �t�h�a�t� �t�h�e� �c�o�n�c�e�n�t�r�a�t�o�r� �i�s� �n�o�t� �a�t�t�a�c�h�e�d� �t�o� �t�h�e� �w�a�l�l� �o�u�t�l�e�t� �a�n�d� �t�h�e� 
�P�O�W�E�R� �s�w�i�t�c�h� �i�s� �i�n� �t�h�e� �O�F�F� �p�o�s�i�t�i�o�n�.� 

�2�.� �U�s�i�n�g� �a� �d�i�g�i�t�a�l� �m�u�l�t�i�m�e�t�e�r�,� �v�e�r�i�f�y� �t�h�a�t� �t�h�e� �r�e�s�i�s�t�a�n�c�e� �b�e�t�w�e�e�n� �t�h�e� �2�4�V� 
�s�o�l�e�n�o�i�d� �t�e�r�m�i�n�a�l�s� �4�6�,� �6�1� �i�s� �a�p�p�r�o�x�i�m�a�t�e�l�y� �8�5�0� �o�h�m�s�.� 

� � 

�N�O�T�E�:� �O�n� �u�n�i�t�s� �e�q�u�i�p�p�e�d� �w�i�t�h� �C�o�n�t�r�o�l�/�O�C�!� �P�C�B� �w�i�t�h� �R�e�m�o�v�a�b�l�e� �S�e�n�s�o�r�,� �v�e�r�i�f�y� �t�h�a�t� �t�h�e� 
�r�e�s�i�s�t�a�n�c�e� �b�e�t�w�e�e�n� �t�h�e� �5�V� �s�o�l�e�n�o�i�d� �t�e�r�m�i�n�a�l�s� �i�s� �a�p�p�r�o�x�i�m�a�t�e�l�y� �3�0� �o�h�m�s� �t�o� �7�0� �o�h�m�s�.� 
� � 

�3�.� �R�e�a�t�t�a�c�h� �t�h�e� �t�w�o� �c�o�n�n�e�c�t�o�r�s� �t�o� �t�h�e� �s�o�l�e�n�o�i�d� �t�e�r�m�i�n�a�l�s� �4�6�,� �6�1�.� 

� � 

�N�O�T�E�:� �T�h�e� �s�o�l�e�n�o�i�d� �v�a�l�v�e� �i�s� �n�o�t� �a� �p�o�l�a�r�i�t�y�-�s�e�n�s�i�t�i�v�e� �c�o�m�p�o�n�e�n�t�.� �C�o�n�n�e�c�t� �e�i�t�h�e�r� �w�i�r�e� �t�o� �e�i�t�h�e�r� 
�t�e�r�m�i�n�a�l�.� 
� � 

�P�n�e�u�m�a�t�i�c� �T�e�s�t� 

�F�i�g�u�r�e� �6�-�4�b�:� �L�e�f�t� �C�a�b�i�n�e�t� �I�n�t�e�r�i�o�r� 

� � 

�t�e�s�t�i�n�g�.� �H�a�z�a�r�d�o�u�s� �v�o�l�t�a�g�e� �c�a�n� �s�h�o�c�k�,� �b�u�r�n�,� �o�r� �c�a�u�s�e� �d�e�a�t�h�.� �T�h�e� �c�o�m�p�r�e�s�s�o�r� 
�a�n�d� �o�t�h�e�r� �i�n�t�e�r�n�a�l� �c�o�m�p�o�n�e�n�t�s� �a�r�e� �n�o�t� �g�r�o�u�n�d�e�d�.� �F�o�l�l�o�w� �e�l�e�c�t�r�i�c�a�l� �t�e�s�t�i�n�g� 
�s�a�f�e�t�y� �p�r�o�c�e�d�u�r�e�s�.� 

�S�o�m�e� �o�f� �t�h�e� �f�o�l�l�o�w�i�n�g� �p�r�o�c�e�d�u�r�e�s� �r�e�q�u�i�r�e� �A�C� �p�o�w�e�r� �a�p�p�l�i�c�a�t�i�o�n� �w�h�e�n� 

� � � � 
�1�.� �C�o�n�n�e�c�t� �t�h�e� �A�C� �p�o�w�e�r� �c�o�r�d� �t�o� �t�h�e� �A�C� �o�u�t�l�e�t�.� 

�2�.� �S�e�t� �t�h�e� �P�O�W�E�R� �S�w�i�t�c�h� �(�F�i�g�u�r�e� �6�-�2�3�,� �i�t�e�m� �6�)� �t�o� �t�h�e� �O�N� �p�o�s�i�t�i�o�n�.� 

�3�.� �L�i�g�h�t�l�y� �a�p�p�l�y� �a� �f�i�n�g�e�r� �t�o� �t�h�e� �t�o�p� �e�x�h�a�u�s�t� �p�o�r�t� �o�f� �t�h�e� �s�o�l�e�n�o�i�d�.� �T�h�e�r�e� �s�h�o�u�l�d� 
�b�e� �a� �s�l�i�g�h�t� �p�u�f�f� �o�f� �a�i�r� �e�s�c�a�p�i�n�g� �a�s� �t�h�e� �v�a�l�v�e� �o�p�e�r�a�t�e�s�.� 

�4�9�4�4�3�8� �R�e�v�.� �B� 

� � � 



�4�9�2�a� �&� �5�9�0� �O�X�Y�G�E�N� �C�O�N�C�E�N�T�R�A�T�O�R� �S�E�R�V�I�C�E� �M�A�N�U�A�L� �S�e�c�t�i�o�n� �5�.�1�5� �S�o�l�e�n�o�i�d� 

�4�.� �V�e�r�i�f�y� �t�h�a�t� �t�h�e� �s�o�l�e�n�o�i�d� �v�a�l�v�e� �4�6�,� �6�1� �c�o�r�r�e�c�t�l�y� �a�c�t�u�a�t�e�s� �t�h�e� �p�i�l�o�t� �v�a�l�v�e� �5�4�,� 
�6�2� �b�y� �o�b�s�e�r�v�i�n�g� �t�h�e� �p�r�e�s�e�n�c�e� �o�f� �a�p�p�r�o�p�r�i�a�t�e� �s�u�p�p�l�y�,� �e�x�h�a�u�s�t�,� �o�r� �b�a�l�a�n�c�e� �g�a�s� 
�f�l�o�w�s�.� �P�e�r�f�o�r�m� �S�e�c�t�i�o�n� �3�.�3�.�2�,� �s�t�e�p�s� �6� �t�h�r�o�u�g�h� �1�3�,� �f�o�r� �c�o�r�r�e�c�t� �c�y�c�l�i�n�g�.� 

� � 

�C�A�U�T�I�O�N�:� �N�e�v�e�r� �a�p�p�l�y� �l�e�a�k� �d�e�t�e�c�t�i�o�n� �f�l�u�i�d� �i�n�t�o� �t�h�e� �t�o�p� �e�x�h�a�u�s�t� �p�o�r�t� �o�f� 
N*� �t�h�e� �s�o�l�e�n�o�i�d� �v�a�l�v�e�s�.� 

�5�.� �L�e�a�k� �t�e�s�t� �t�h�e� �s�o�l�e�n�o�i�d� �g�a�s�k�e�t� �j�o�i�n�t�s� �a�n�d� �t�h�r�e�a�d�e�d� �c�o�n�n�e�c�t�i�o�n� �b�y� �a�p�p�l�y�i�n�g� �a� 
�c�o�n�s�e�r�v�a�t�i�v�e� �a�m�o�u�n�t� �o�f� �l�e�a�k� �d�e�t�e�c�t�i�o�n� �s�o�l�u�t�i�o�n�.� 

�6�.� �S�e�t� �t�h�e� �P�O�W�E�R� �S�w�i�t�c�h� �(�F�i�g�u�r�e� �6�-�2�3�,� �i�t�e�m� �6�)� �t�o� �t�h�e� �O�F�F� �p�o�s�i�t�i�o�n�.� 

�7�.� �R�e�m�o�v�e� �t�h�e� �A�C� �p�o�w�e�r� �c�o�r�d� �f�r�o�m� �t�h�e� �A�C� �o�u�t�l�e�t�.� 

�5�.�1�5�.�4� �R�e�m�o�v�a�l� 

�F�i�g�u�r�e� �6�-�4�a� �a�n�d� �6�-�4�b�:� �L�e�f�t� �C�a�b�i�n�e�t� �I�n�t�e�r�i�o�r� 

�1�.� �M�a�r�k� �t�h�e� �s�m�a�l�l� �p�i�l�o�t� �a�i�r� �t�u�b�i�n�g� �3�9� �c� �o�r� �e� �f�o�r� �c�o�r�r�e�c�t� �r�e�p�l�a�c�e�m�e�n�t� �l�o�c�a�t�i�o�n� 
�a�n�d� �t�h�e�n� �r�e�m�o�v�e� �t�h�e� �t�u�b�i�n�g� �f�r�o�m� �t�h�e� �s�o�l�e�n�o�i�d� �b�r�a�s�s� �c�o�n�n�e�c�t�o�r�s�.� 

�2�.� �R�e�m�o�v�e� �t�h�e� �s�n�a�p� �r�i�n�g� �(�F�i�g�u�r�e� �6�-�2�1�,� �i�t�e�m� �1�)� �f�r�o�m� �t�h�e� �p�i�l�o�t� �v�a�l�v�e� 
�(�F�i�g�u�r�e� �6�-�2�1�,� �i�t�e�m� �6�)� �a�n�d� �r�e�m�o�v�e� �t�h�e� �s�o�l�e�n�o�i�d� �v�a�l�v�e� �4�6�,� �6�1� �w�i�t�h� �t�h�e� �t�o�p� 
�p�i�l�o�t� �v�a�l�v�e� �c�a�p� �a�t�t�a�c�h�e�d� �t�o� �t�h�e� �s�o�l�e�n�o�i�d�.� 

�5�.�1�5�.�5� �I�n�s�t�a�l�l�a�t�i�o�n� 

�F�i�g�u�r�e� �6�-�4�b�:� �L�e�f�t� �C�a�b�i�n�e�t� �I�n�t�e�r�i�o�r� 

� � 

�N�O�T�E�:� �D�o� �n�o�t� �u�s�e� �L�O�X� �8� �t�h�r�e�a�d� �s�e�a�l�a�n�t� �o�r� �T�e�f�l�o�n� �t�a�p�e� �o�n� �O�-�r�i�n�g� �s�t�y�l�e� �f�i�t�t�i�n�g�s�.� 
� � 

�1�.� �C�o�r�r�e�c�t�l�y� �p�o�s�i�t�i�o�n� �t�h�e� �s�o�l�e�n�o�i�d ��s� �e�l�e�c�t�r�i�c�a�l� �t�e�r�m�i�n�a�l�s� �w�h�i�l�e� �i�n�s�t�a�l�l�i�n�g� �t�h�e� 
�r�e�p�l�a�c�e�m�e�n�t� �s�o�l�e�n�o�i�d� �v�a�l�v�e� �4�6�,� �6�1� �o�n�t�o� �t�h�e� �p�i�l�o�t� �v�a�l�v�e� �5�4�,� �6�2�.� 

�2�.� �A�t�t�a�c�h� �t�h�e� �t�w�o� �c�o�n�n�e�c�t�o�r�s� �t�o� �t�h�e� �v�a�l�v�e� �t�e�r�m�i�n�a�l�s� �o�f� �t�h�e� �r�e�p�l�a�c�e�m�e�n�t� 
�s�o�l�e�n�o�i�d� �v�a�l�v�e�.� 

� � 

�N�O�T�E�:� �T�h�e� �s�o�l�e�n�o�i�d� �v�a�l�v�e� �i�s� �n�o�t� �a� �p�o�l�a�r�i�t�y�-�s�e�n�s�i�t�i�v�e� �c�o�m�p�o�n�e�n�t�,� �C�o�n�n�e�c�t� �e�i�t�h�e�r� �w�i�r�e� �t�o� �e�i�t�h�e�r� 
�t�e�r�m�i�n�a�l�.� 
� � 

�3�.� �L�e�a�k� �t�e�s�t� �t�h�e� �t�h�r�e�a�d�e�d� �c�o�n�n�e�c�t�i�o�n� �o�f� �t�h�e� �s�o�l�e�n�o�i�d� �v�a�l�v�e� �4�6�,� �6�1� �b�y� �a�p�p�l�y�i�n�g� 
�a� �c�o�n�s�e�r�v�a�t�i�v�e� �a�m�o�u�n�t� �o�f� �l�e�a�k� �d�e�t�e�c�t�i�o�n� �s�o�l�u�t�i�o�n�.� 

�4�.� �C�l�o�s�e� �t�h�e� �c�a�b�i�n�e�t�,� �a�s� �d�e�s�c�r�i�b�e�d� �i�n� �S�e�c�t�i�o�n� �5�.�1�.�2�.� 

�5�.� �V�e�r�i�f�y� �t�h�e� �p�e�r�f�o�r�m�a�n�c�e� �o�f� �t�h�e� �s�y�s�t�e�m� �(�S�e�c�t�i�o�n� �3�)� �b�e�f�o�r�e� �u�s�i�n�g� �t�h�e� 
�c�o�n�c�e�n�t�r�a�t�o�r�.� 

�D�i�s�a�s�s�e�m�b�l�y� �G�u�i�d�e� �|� �1�0�3� 
�4�9�4�4�3�8� �R�e�v�.� �B� 

� 



�S�e�c�t�i�o�n� �5�.�1�6� �S�i�e�v�e� �C�a�n�i�s�t�e�r� �A�s�s�e�m�b�l�y� �4�9�2�a� �&� �5�9�0� �O�X�Y�G�E�N� �C�O�N�C�E�N�T�R�A�T�O�R� �S�E�R�V�I�C�E� �M�A�N�U�A�L� 

�5�.�1�6� �S�I�E�V�E� �C�A�N�I�S�T�E�R� �A�S�S�E�M�B�L�Y� 

�5�.�1�6�.�1� �R�e�m�o�v�a�l� 

�F�i�g�u�r�e� �6�-�4�a� �a�n�d� �6�-�4�b�:� �L�e�f�t� �C�a�b�i�n�e�t� �I�n�t�e�r�i�o�r� 

� � 

�N�O�T�E�:� �R�e�p�l�a�c�e�m�e�n�t� �o�f� �s�i�e�v�e� �c�a�n�i�s�t�e�r�s� �i�s� �n�o�t� �a� �n�o�r�m�a�l� �m�a�i�n�t�e�n�a�n�c�e� �p�r�o�c�e�d�u�r�e�.� �S�i�e�v�e� �c�a�n�i�s�t�e�r�s� �s�h�o�u�l�d� 
�o�n�l�y� �b�e� �r�e�p�l�a�c�e�d� �w�h�e�n� �a�l�l� �o�t�h�e�r� �e�f�f�o�r�t�s� �t�o� �a�c�h�i�e�v�e� �f�a�c�t�o�r�y� �s�p�e�c�i�f�i�e�d� �o�x�y�g�e�n� �l�e�v�e�l�s� �h�a�v�e� �b�e�e�n� �e�x�h�a�u�s�t�e�d�.� 
�C�o�n�s�u�l�t� �y�o�u�r� �a�u�t�h�o�r�i�z�e�d� �M�a�l�l�i�n�c�k�r�o�d�t� �r�e�p�a�i�r� �f�a�c�i�l�i�t�y� �b�e�f�o�r�e� �p�r�o�c�e�e�d�i�n�g�.� 
� � 

� � 

�N�O�T�E�:� �W�h�e�n� �r�e�p�l�a�c�i�n�g� �o�r� �r�e�t�r�o�f�i�t�t�i�n�g� �s�i�e�v�e� �c�a�n�i�s�t�e�r�s�,� �r�e�f�e�r� �t�o� �F�i�g�u�r�e� �6�-�2�,� �6�-�3�,� �a�n�d� �6�-�4� �t�o� �v�e�r�i�f�y� �s�i�e�v�e� �b�e�d� 
�c�o�n�f�i�g�u�r�a�t�i�o�n� �a�s� �T�h�r�e�a�d�e�d� �R�o�d�,� �I�m�p�a�c�t� �N�o�n�-�O�-�r�i�n�g�,� �o�r� �O�-�r�i�n�g�.� �R�e�f�e�r� �t�o� �F�i�g�u�r�e� �6�-�5� �a�n�d� �P�a�r�t�s� �L�i�s�t� �S�e�c�t�i�o�n� 
�6�.�3�.�7� �f�o�r� �c�o�r�r�e�c�t� �p�a�r�t� �n�u�m�b�e�r�s� �f�o�r� �r�e�p�l�a�c�e�m�e�n�t� �a�n�d� �r�e�t�r�o�f�i�t� �s�i�e�v�e� �c�a�n�i�s�t�e�r�s�.� 
� � 

�1�.� �O�p�e�n� �t�h�e� �c�a�b�i�n�e�t�,� �a�s� �d�e�s�c�r�i�b�e�d� �i�n� �S�e�c�t�i�o�n� �5�.�1�.�1�.� 
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�C�A�U�T�I�O�N�:� �T�h�e� �f�o�l�l�o�w�i�n�g� �s�e�r�v�i�c�e� �p�r�o�c�e�d�u�r�e� �r�e�q�u�i�r�e�s� �t�h�e� �r�e�m�o�v�a�l� �o�f� 
�f�i�t�t�i�n�g�s� �o�r� �c�o�m�p�o�n�e�n�t�s� �w�h�i�c�h� �w�i�l�l� �e�x�p�o�s�e� �t�h�e� �s�i�e�v�e� �c�a�n�i�s�t�e�r ��s� �i�n�t�e�r�n�a�l� 
�s�i�e�v�e� �m�a�t�e�r�i�a�l� �t�o� �r�o�o�m� �a�i�r�.� �E�n�s�u�r�e� �t�h�a�t� �t�h�i�s� �m�a�t�e�r�i�a�l� �i�s� �n�o�t� �e�x�p�o�s�e�d� �t�o� 

�r�o�o�m� �a�i�r� �f�o�r� �l�o�n�g� �p�e�r�i�o�d�s� �o�f� �t�i�m�e� �(�s�u�c�h� �a�s� �o�v�e�r�n�i�g�h�t�)�.� �W�h�e�n�e�v�e�r� �p�o�s�s�i�b�l�e�,� �p�l�u�g� 
�o�p�e�n� �p�o�r�t�s� �a�n�d� �f�i�t�t�i�n�g�s� �t�o� �p�r�e�v�e�n�t� �s�i�e�v�e� �c�o�n�t�a�m�i�n�a�t�i�o�n�.� 

�2�.� �O�n� �u�n�i�t�s� �m�a�n�u�f�a�c�t�u�r�e�d� �b�e�f�o�r�e� �A�u�g�.� �2�6�,� �1�9�9�3�,� �c�u�t� �a�n�d� �r�e�m�o�v�e� �t�h�e� �t�w�o� 
�s�t�r�a�p�s� �(�F�i�g�u�r�e� �6�-�2�b�,� �i�t�e�m� �5�6�)� �w�h�i�c�h� �h�o�l�d� �t�h�e� �b�a�l�a�n�c�e� �v�a�l�v�e� �(�F�i�g�u�r�e� �6�-�2�b�,� 
�i�t�e�m� �5�1�)� �i�n� �p�l�a�c�e�.� �O�n� �u�n�i�t�s� �m�a�n�u�f�a�c�t�u�r�e�d� �a�f�t�e�r� �A�u�g�.� �2�6�,� �1�9�9�3� �a�n�d� �b�e�f�o�r�e� 
�J�u�n�e� �2�0�,� �1�9�9�6�,� �r�e�m�o�v�e� �t�h�e� �b�a�l�a�n�c�e� �v�a�l�v�e� �h�o�l�d�e�r� �6�3� �a�n�d� �t�h�e� �b�a�l�a�n�c�e� �v�a�l�v�e� 
�t�u�b�e� �h�o�l�d�e�r� �6�4�.� �O�n� �u�n�i�t�s� �m�a�n�u�f�a�c�t�u�r�e�d� �a�f�t�e�r� �J�u�n�e� �2�0�,� �1�9�9�6�,� �r�e�m�o�v�e� �t�h�e� 
�b�a�l�a�n�c�e� �v�a�l�v�e� �h�o�l�d�e�r� �6�3�.� 

�3�.� �L�o�o�s�e�n� �a�n�d� �d�i�s�c�o�n�n�e�c�t� �t�h�e� �t�w�o� �c�o�m�p�r�e�s�s�i�o�n� �n�u�t�s� �5�2� �(�c�o�n�n�e�c�t�e�d� �t�o� �t�h�e� 
�p�l�a�s�t�i�c� �e�l�b�o�w�s� �2�9� �o�n� �t�h�e� �b�o�t�t�o�m� �o�f� �t�h�e� �s�i�e�v�e� �c�a�n�i�s�t�e�r�s� �3�1�)� �f�r�o�m� �t�h�e� �p�l�a�s�t�i�c� 
�e�l�b�o�w�s�.� 

�4�.� �D�i�s�c�o�n�n�e�c�t� �t�h�e� �p�r�o�d�u�c�t� �g�a�s� �t�u�b�i�n�g� �2�6� �f�r�o�m� �t�h�e� �c�e�n�t�e�r� �p�o�r�t� �o�f� �t�h�e� �b�r�a�s�s� �t�e�e� 
�5�8�.� 

�5�.� �D�i�s�c�o�n�n�e�c�t� �t�h�e� �p�i�l�o�t� �a�i�r� �t�u�b�i�n�g� �3�5� �f�r�o�m� �t�h�e� �b�r�a�s�s� �f�i�t�t�i�n�g� �4�2� �o�f� �t�h�e� �b�a�l�a�n�c�e� 
�s�o�l�e�n�o�i�d� �v�a�l�v�e� �6�1�.� 

�6�.� �R�e�m�o�v�e� �t�h�e� �b�a�l�a�n�c�e� �p�i�l�o�t� �v�a�l�v�e� �6�2� �(�i�n�c�l�u�d�i�n�g� �a�t�t�a�c�h�e�d� �f�i�t�t�i�n�g� �a�n�d� 
�c�o�m�p�o�n�e�n�t�s�)� �f�r�o�m� �t�h�e� �c�o�n�c�e�n�t�r�a�t�o�r� �c�a�b�i�n�e�t� �a�n�d� �s�e�t� �i�t� �a�s�i�d�e�.� 

�7�,� �R�e�m�o�v�e� �t�h�e� �c�a�n�i�s�t�e�r� �i�n�s�u�l�a�t�i�o�n� �7�0� �f�r�o�m� �t�h�e� �c�o�n�c�e�n�t�r�a�t�o�r ��s� �i�n�t�e�r�i�o�r�.� 

�8�.� �R�e�m�o�v�e� �t�h�e� �V�1�6� �i�n�.� �(�1�.�5�8� �m�m�)� �p�i�l�o�t� �a�i�r� �t�u�b�i�n�g� �3�9� �¢�,� �e� �f�r�o�m� �b�o�t�h� �b�r�a�s�s� 
�c�o�n�n�e�c�t�o�r�s� �4�2� �o�f� �t�h�e� �s�u�p�p�l�y� �s�o�l�e�n�o�i�d� �v�a�l�v�e� �4�6� �a�n�d� �r�e�m�o�v�e� �t�h�e� �1�4�6� �i�n�.� 
�(�1�.�5�8� �m�m�)� �p�i�l�o�t� �a�i�r� �t�u�b�i�n�g� �f�r�o�m� �b�o�t�h� �e�x�h�a�u�s�t� �p�i�l�o�t� �v�a�l�v�e�s� �5�5�.� 

�9�.� �L�o�o�s�e�n� �t�h�e� �s�i�x� �p�l�a�s�t�i�c� �c�o�m�p�r�e�s�s�i�o�n� �n�u�t�s� �2�7�,� �5�2� �(�c�o�n�n�e�c�t�e�d� �t�o� �t�h�e� �e�l�b�o�w�s� 
�a�n�d� �t�e�e�s� �o�f� �t�h�e� �f�o�u�r� �p�i�l�o�t� �v�a�l�v�e�s�)� �a�n�d� �d�i�s�c�o�n�n�e�c�t� �t�h�e� �p�l�a�s�t�i�c� �t�u�b�i�n�g� �f�r�o�m� �t�h�e� 
�p�i�l�o�t� �v�a�l�v�e ��s� �e�l�b�o�w�s� �2�9� �a�n�d� �t�e�e� �5�3�.� �'� 

�1�0�.� �R�e�m�o�v�e� �t�h�e� �t�w�o� �s�c�r�e�w�s� �3�7� �a�n�d� �c�a�n�i�s�t�e�r� �c�l�a�m�p� �3�6� �f�o�r� �e�a�c�h� �s�i�e�v�e� �c�a�n�i�s�t�e�r� �3�1�.� 

�1�0�4� �|� �D�i�s�a�s�s�e�m�b�l�y� �G�u�i�d�e� 
�4�9�4�4�3�8� �R�e�v�.� �B



�4�9�2�3� �&� �5�9�0� �O�X�Y�G�E�N� �C�O�N�C�E�N�T�R�A�T�O�R� �S�E�R�V�I�C�E� �M�A�N�U�A�L� �S�e�c�t�i�o�n� �5�.�1�6� �S�i�e�v�e� �C�a�n�i�s�t�e�r� �A�s�s�e�m�b�l�y� 

�1�1�.� �R�e�m�o�v�e� �t�h�e� �s�i�e�v�e� �c�a�n�i�s�t�e�r� �3�1� �b�y� �p�u�l�l�i�n�g� �t�h�e� �t�o�p� �o�f� �t�h�e� �c�a�n�i�s�t�e�r� �a�w�a�y� �f�r�o�m� 
�t�h�e� �c�a�b�i�n�e�t� �i�n�t�e�r�i�o�r� �a�n�d� �s�l�i�d�i�n�g� �t�h�e� �c�a�n�i�s�t�e�r� �t�o�w�a�r�d� �t�h�e� �t�o�p� �o�f� �t�h�e� 
�c�o�n�c�e�n�t�r�a�t�o�r�.� �(�S�e�e� �F�i�g�u�r�e� �5�-�2�)�.� 
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�F�i�g�u�r�e� �5�-�2�:� �S�i�e�v�e� �C�a�n�i�s�t�e�r� �R�e�m�o�v�a�l� 
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�N�O�T�E�:� �F�o�r� �t�h�i�s� �p�r�o�c�e�d�u�r�e� �y�o�u� �d�o� �n�o�t� �h�a�v�e� �t�o� �s�e�p�a�r�a�t�e� �e�a�c�h� �s�i�e�v�e� �c�a�n�i�s�t�e�r�'�s� �s�o�l�e�n�o�i�d� �v�a�l�v�e�,� 
�e�x�h�a�u�s�t� �p�i�l�o�t� �v�a�l�v�e�,� �a�n�d� �s�u�p�p�l�y� �p�i�l�o�t� �v�a�l�v�e� �f�r�o�m� �e�a�c�h� �o�t�h�e�r�.� �Y�o�u� �m�a�y� �r�e�m�o�v�e� �t�h�e�s�e� �c�o�m�p�o�n�e�n�t�s� 
�f�r�o�m� �e�a�c�h� �s�i�e�v�e� �c�a�n�i�s�t�e�r� �a�s� �a�n� �a�s�s�e�m�b�l�y�,� �t�h�e�r�e�b�y� �r�e�d�u�c�i�n�g� �t�h�e� �p�o�s�s�i�b�i�l�i�t�y� �o�f� �c�r�e�a�t�i�n�g� �s�y�s�t�e�m� 
�l�e�a�k�s�.� 
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�C�A�U�T�I�O�N�:� �W�h�e�n� �r�e�m�o�v�i�n�g� �t�h�e� �s�o�l�e�n�o�i�d� �a�n�d� �p�i�l�o�t� �v�a�l�v�e�s� �f�r�o�m� �t�h�e� �s�i�e�v�e� 
�c�a�n�i�s�t�e�r�,� �d�o� �n�o�t� �a�p�p�l�y� �f�o�r�c�e� �t�o� �t�h�e� �s�o�l�e�n�o�i�d� �b�o�d�y�.� �R�e�m�o�v�e� �t�h�i�s� �a�s�s�e�m�b�l�y� 
�a�s� �d�e�s�c�r�i�b�e�d� �b�e�l�o�w�.�  �� 

�1�2�.� �R�e�m�o�v�e� �t�h�e� �s�o�l�e�n�o�i�d�,� �e�x�h�a�u�s�t� �p�i�l�o�t�,� �a�n�d� �s�u�p�p�l�y� �p�i�l�o�t� �v�a�l�v�e�s� �a�s� �o�n�e� 
�a�s�s�e�m�b�l�y� �f�r�o�m� �e�a�c�h� �s�i�e�v�e� �c�a�n�i�s�t�e�r� �b�y� �t�u�r�n�i�n�g� �t�h�e� �n�u�t� �4�0� �c�o�u�n�t�e�r�c�l�o�c�k�w�i�s�e� 
�w�i�t�h� �a� �1�4�6� �i�n�.� �(�1�7�.�5� �m�m�)� �w�r�e�n�c�h�.� �T�h�e�n�,� �u�s�i�n�g� �a� �%� �i�n�.� �(�1�2�.�7� �m�m�)� �o�p�e�n�-�e�n�d� 
�w�r�e�n�c�h�,� �r�e�m�o�v�e� �t�h�e� �e�n�t�i�r�e� �v�a�l�v�e� �a�s�s�e�m�b�l�y� �f�r�o�m� �t�h�e� �s�i�e�v�e� �b�e�d�.� 

�1�3�.� �R�e�m�o�v�e� �t�h�e� �t�w�o� �p�l�a�s�t�i�c� �e�l�b�o�w�s� �2�9� �c�o�n�n�e�c�t�e�d� �t�o� �t�h�e� �b�o�t�t�o�m� �o�f� �e�a�c�h� �s�i�e�v�e� 
�c�a�n�i�s�t�e�r� �3�1�.� 
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�N�O�T�E�:� �D�o� �n�o�t� �u�s�e� �L�O�X� �8� �t�h�r�e�a�d� �s�e�a�l�a�n�t� �o�r� �T�e�f�l�o�n� �t�a�p�e� �o�n� �O�-�r�i�n�g� �s�t�y�l�e� �f�i�t�t�i�n�g�s�.� 
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�C�A�U�T�I�O�N�:� �W�h�e�n� �a�p�p�l�y�i�n�g� �L�O�X� �8� �t�h�r�e�a�d� �s�e�a�l�a�n�t� �t�o� �a� �f�i�t�t�i�n�g�,� �d�o� �n�o�t� �a�l�l�o�w� 
N*� �t�h�e� �s�e�a�l�a�n�t� �t�o� �e�n�t�e�r� �t�h�e� �f�i�t�t�i�n�g�.� 
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�C�A�U�T�I�O�N�:� �B�e�g�i�n� �a�p�p�l�y�i�n�g� �T�e�f�l�o�n� �t�a�p�e� �o�n�e� �t�h�r�e�a�d� �f�r�o�m� �t�h�e� �e�n�d� �o�f� �t�h�e� 
�f�i�t�t�i�n�g�.� 
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�S�e�c�t�i�o�n� �5�.�1�7� �P�i�l�o�t� �V�a�l�v�e� �4�9�2�a� �&� �5�9�0� �O�X�Y�G�E�N� �C�O�N�C�E�N�T�R�A�T�O�R� �S�E�R�V�I�C�E� �M�A�N�U�A�L� 

�5�.�1�6�.�2� �R�e�a�s�s�e�m�b�l�y� �a�n�d� �R�e�p�l�a�c�e�m�e�n�t� 

�F�i�g�u�r�e� �6�-�4�a� �a�n�d� �6�-�4�b�:� �L�e�f�t� �C�a�b�i�n�e�t� �I�n�t�e�r�i�o�r� 

�1�.� �I�f� �r�e�t�r�o�f�i�t�t�i�n�g� �T�h�r�e�a�d�e�d� �R�o�d� �s�i�e�v�e� �c�a�n�i�s�t�e�r�s� �w�i�t�h� �I�m�p�a�c�t� �N�o�n�-�O�-�r�i�n�g� �s�i�e�v�e� 
�c�a�n�i�s�t�e�r�s�,� �s�e�e� �t�h�e� �i�n�s�t�r�u�c�t�i�o�n�s� �w�h�i�c�h� �a�r�e� �i�n�c�l�u�d�e�d� �w�i�t�h� �t�h�e� �R�e�t�r�o�f�i�t� �K�i�t�,� �p�a�r�t� 
�n�u�m�b�e�r� �4�9�3�8�1�5� �(�4� �L�/�m�i�n�)� �o�r� �4�9�3�8�1�7� �(�5� �L�/�m�i�n�)�.� 

�2�.� �I�f� �r�e�p�l�a�c�i�n�g� �I�m�p�a�c�t� �N�o�n�-�O�-�r�i�n�g� �o�r� �O�-�r�i�n�g� �s�i�e�v�e� �c�a�n�i�s�t�e�r�s�,� �r�e�v�e�r�s�e� �t�h�e� 
�R�E�M�O�V�A�L� �i�n�s�t�r�u�c�t�i�o�n�s� �S�e�c�t�i�o�n� �5�.�1�6�.�1�,� �s�t�e�p�s� �1� �t�h�r�o�u�g�h� �1�3�.� 

�3�.� �C�l�o�s�e� �t�h�e� �c�a�b�i�n�e�t�,� �a�s� �d�e�s�c�r�i�b�e�d� �i�n� �S�e�c�t�i�o�n� �5�.�1�.�2�.� 

�4�.� �V�e�r�i�f�y� �t�h�e� �p�e�r�f�o�r�m�a�n�c�e� �o�f� �t�h�e� �s�y�s�t�e�m� �(�S�e�c�t�i�o�n� �3�)� �b�e�f�o�r�e� �u�s�i�n�g� �t�h�e� 
�c�o�n�c�e�n�t�r�a�t�o�r�.� 

�5�.�1�7� �P�I�L�O�T� �V�A�L�V�E� 

�5�.�1�7�.�1� �D�i�s�a�s�s�e�m�b�l�y� 

�F�i�g�u�r�e� �6�-�4�a� �a�n�d� �6�-�4�b�:� �L�e�f�t� �C�a�b�i�n�e�t� �I�n�t�e�r�i�o�r� 

�1�.� �O�p�e�n� �t�h�e� �c�a�b�i�n�e�t�,� �a�s� �d�e�s�c�r�i�b�e�d� �i�n� �S�e�c�t�i�o�n� �5�.�1�.�1�.� 

� � 

�C�A�U�T�I�O�N�:� �I�f� �t�h�e� �p�i�l�o�t� �v�a�l�v�e� �r�e�m�a�i�n�s� �d�i�s�a�s�s�e�m�b�l�e�d� �f�o�r� �e�x�t�e�n�d�e�d� �l�e�n�g�t�h�s� 
�o�f� �t�i�m�e� �(�f�o�r� �e�x�a�m�p�l�e�,� �l�o�n�g�e�r� �t�h�a�n� �n�e�c�e�s�s�a�r�y� �t�o� �p�e�r�f�o�r�m� �s�e�r�v�i�c�e�)�,� �s�e�a�l� 
�t�h�e� �v�a�l�v�e� �o�p�e�n�i�n�g�s� �t�o� �p�r�e�v�e�n�t� �c�o�n�t�a�m�i�n�a�t�i�o�n� �o�f� �t�h�e� �s�i�e�v�e� �m�a�t�e�r�i�a�l�.� 

� � 

�N�O�T�E�:� �I�f� �r�e�p�l�a�c�i�n�g� �t�h�e� �p�i�l�o�t� �v�a�l�v�e� �a�n�d� �y�o�u� �a�l�s�o� �n�e�e�d� �t�o� �r�e�p�l�a�c�e� �t�h�e� �p�i�l�o�t� �a�i�r� �t�u�b�i�n�g�,� �r�e�f�e�r� �t�o� 
�F�i�g�u�r�e� �6�-�2�,� �6�-�3�,� �a�n�d� �6�-�4� �t�o� �v�e�r�i�f�y� �t�h�e� �s�i�e�v�e� �b�e�d� �c�o�n�f�i�g�u�r�a�t�i�o�n� �a�s� �T�h�r�e�a�d�e�d� �R�o�d�,� �i�m�p�a�c�t� 
�N�o�n�-�O�-�r�i�n�g�,� �o�r� �O�-�r�i�n�g�.� �P�i�l�o�t� �a�i�r� �t�u�b�i�n�g� �f�o�r� �T�h�r�e�a�d�e�d� �R�o�d� �s�i�e�v�e� �c�a�n�i�s�t�e�r� �c�o�n�f�i�g�u�r�a�t�i�o�n� �i�s� �6� �i�n�.� 
�(�1�5�2�.�4� �m�m�)� �l�o�n�g�.� �P�i�l�o�t� �a�i�r� �t�u�b�i�n�g� �f�o�r� �i�m�p�a�c�t� �N�o�n�-�O�-�r�i�n�g� �a�n�d� �O�-�r�i�n�g� �c�o�n�f�i�g�u�r�a�t�i�o�n�s� �i�s� �1�6� �i�n�.� 
�(�4�0�6�.�4� �m�m�)� �l�o�n�g�.� 
� � 

�2�.� �I�f� �d�i�s�a�s�s�e�m�b�l�i�n�g� �t�h�e� �s�u�p�p�l�y� �5�4� �o�r� �b�a�l�a�n�c�e� �p�i�l�o�t� �6�2� �v�a�l�v�e�s�,� �r�e�m�o�v�e� �t�h�e� 
�c�o�n�n�e�c�t�o�r� �w�i�r�e�s� �a�n�d� �p�i�l�o�t� �a�i�r� �t�u�b�i�n�g� �3�3�,� �3�5� �f�r�o�m� �t�h�e� �s�o�l�e�n�o�i�d� �v�a�l�v�e� �4�6�,� �6�1� 
�a�n�d� �r�e�m�o�v�e� �t�h�e� �s�o�l�e�n�o�i�d� �f�r�o�m� �t�h�e� �p�i�l�o�t� �v�a�l�v�e� �5�4�,� �6�2�.� �R�e�f�e�r� �t�o� �s�o�l�e�n�o�i�d� 
�v�a�l�v�e� �R�E�M�O�V�A�L� �a�n�d� �I�N�S�T�A�L�L�A�T�I�O�N� �p�r�o�c�e�d�u�r�e�s� �w�h�e�n� �n�e�c�e�s�s�a�r�y�.� 

�F�i�g�u�r�e� �6�-�2�1�:� �P�i�l�o�t� �V�a�l�v�e� 

�3�.� �C�a�r�e�f�u�l�l�y� �r�e�m�o�v�e� �t�h�e� �s�n�a�p� �r�i�n�g� �1� �f�r�o�m� �t�h�e� �e�n�d� �c�a�p� �2� �w�i�t�h� �a� �9�0�°� �t�i�p� �s�n�a�p�-� 
�r�i�n�g� �p�l�i�e�r�s�.� 

�4�.� �R�e�m�o�v�e� �t�h�e� �e�n�d� �c�a�p� �2� �s�l�o�w�l�y� �a�n�d� �t�h�e�n� �c�a�r�e�f�u�l�l�y� �p�u�l�l� �t�h�e� �s�p�r�i�n�g� �3� �o�u�t� �(�f�o�r� 
�e�x�h�a�u�s�t� �p�i�l�o�t� �v�a�l�v�e�s� �o�n�l�y�)�.� 

�5�.� �P�e�e�l� �t�h�e� �e�d�g�e� �o�f� �t�h�e� �s�l�o�t�t�e�d� �d�i�a�p�h�r�a�g�m� �4� �a�w�a�y� �f�r�o�m� �t�h�e� �v�a�l�v�e� �b�o�d�y� �6�,� �a�n�d� 
�p�u�l�l� �i�t� �o�f�f� �o�f� �t�h�e� �p�o�p�p�e�t� �5�.� 

�6�.� �C�a�r�e�f�u�l�l�y� �r�e�m�o�v�e� �t�h�e� �s�n�a�p� �r�i�n�g� �1� �f�r�o�m� �t�h�e� �p�o�r�t� �c�a�p� �9�.� 

�7�.� �P�u�l�l� �t�h�e� �p�o�r�t� �c�a�p� �9� �c�a�r�e�f�u�l�l�y� �a�w�a�y� �f�r�o�m� �t�h�e� �v�a�l�v�e� �b�o�d�y� �6�.� 

�1�0�6� �|� �D�i�s�a�s�s�e�m�b�l�y� �G�u�i�d�e� 
�4�9�4�4�3�8� �R�e�v�.� �B� 

� 



� � � � 

�4�9�2�a� �&� �5�9�0� �O�X�Y�G�E�N� �C�O�N�C�E�N�T�R�A�T�O�R� �S�E�R�V�I�C�E� �M�A�N�U�A�L� �S�e�c�t�i�o�n� �5�.�1�7� �P�i�l�o�t� �V�a�l�v�e� 

�5�.�1�7�.�2� 

�5�.�1�7�.�3� 

�5�.�1�7�.�4� 

�4�9�4�4�3�8� �R�e�v�.� �B� 

�8�.� �P�u�s�h� �t�h�e� �p�o�p�p�e�t� �5�,� �w�i�t�h� �t�h�e� �s�o�l�i�d� �d�i�a�p�h�r�a�g�m� �8� �a�t�t�a�c�h�e�d�,� �o�u�t� �o�f� �t�h�e� �p�i�l�o�t� 
�v�a�l�v�e� �b�o�d�y� �6�.� 

�9�.� �R�e�m�o�v�e� �t�h�e� �s�u�p�p�o�r�t� �w�a�s�h�e�r� �7� �f�r�o�m� �t�h�e� �v�a�l�v�e� �b�o�d�y� �6�.� 

�C�l�e�a�n�i�n�g� 

�F�i�g�u�r�e� �6�-�2�1�:� �P�i�l�o�t� �V�a�l�v�e� 

� � 

�T�o� �p�r�e�v�e�n�t� �p�e�r�s�o�n�a�l� �i�n�j�u�r�y� �o�r� �d�e�a�t�h�,� �u�s�e� �a� �f�a�c�e� �s�h�i�e�l�d� �a�n�d� �o�b�s�e�r�v�e� �s�t�a�n�d�a�r�d� 
��� �s�a�f�e�t�y� �p�r�o�c�e�d�u�r�e�s� �w�h�e�n� �u�s�i�n�g� �a� �c�o�m�p�r�e�s�s�e�d� �a�i�r� �g�u�n�.� 

�1�.� �U�s�i�n�g� �a� �l�i�n�t�-�f�r�e�e� �c�o�t�t�o�n� �s�w�a�b�,� �a�p�p�l�y� �i�s�o�p�r�o�p�y�l� �a�l�c�o�h�o�l� �t�o� �t�h�e� �c�a�v�i�t�i�e�s� �a�n�d� 
�s�e�a�t�i�n�g� �s�u�r�f�a�c�e�s� �o�f� �t�h�e� �p�i�l�o�t� �v�a�l�v�e� �b�o�d�y� �6�.� �B�l�o�w� �t�h�e� �p�i�l�o�t� �v�a�l�v�e� �b�o�d�y� �d�r�y� 
�u�s�i�n�g� �a� �c�o�m�p�r�e�s�s�e�d� �a�i�r� �g�u�n�.� 

�2�.� �U�s�i�n�g� �a� �l�i�n�t�-�f�r�e�e� �c�o�t�t�o�n� �s�w�a�b�,� �a�p�p�l�y� �i�s�o�p�r�o�p�y�l�!� �a�l�c�o�h�o�l� �t�o� �t�h�e� �t�w�o� 
�d�i�a�p�h�r�a�g�m�s� �4�,� �8�.� �B�l�o�w� �t�h�e� �t�w�o� �d�i�a�p�h�r�a�g�m�s� �d�r�y� �u�s�i�n�g� �a� �c�o�m�p�r�e�s�s�e�d� �a�i�r� �g�u�n�.� 

�I�n�s�p�e�c�t�i�o�n� 

�F�i�g�u�r�e� �6�-�2�1�:� �P�i�l�o�t� �V�a�l�v�e� 

�1�.� �H�o�l�d� �t�h�e� �t�w�o� �d�i�a�p�h�r�a�g�m�s� �4�,� �8� �u�p� �t�o� �t�h�e� �l�i�g�h�t� �a�n�d� �s�t�r�e�t�c�h� �t�h�e�m� �t�o� �c�h�e�c�k� �f�o�r� 
�c�u�t�s�,� �h�o�l�e�s�,� �a�n�d� �c�r�a�c�k�s�,� �e�s�p�e�c�i�a�l�l�y� �a�t� �t�h�e� �s�e�a�t�i�n�g� �s�u�r�f�a�c�e�s�.� �I�f� �e�i�t�h�e�r� �i�s� 
�d�e�f�e�c�t�i�v�e�,� �r�e�p�l�a�c�e� �b�o�t�h� �d�i�a�p�h�r�a�g�m�s� �w�i�t�h� �i�t�e�m� �1�0�,� �S�e�c�t�i�o�n� �6�.�3�.�2�3�.� 

�2�.� �I�n�s�p�e�c�t� �t�h�e� �p�i�l�o�t� �v�a�l�v�e� �b�o�d�y� �6� �f�o�r� �c�o�r�r�o�s�i�o�n� �o�r� �d�a�m�a�g�e�d� �s�e�a�t� �a�r�e�a�.� �I�f� �i�t� �i�s� 
�d�e�f�e�c�t�i�v�e�,� �r�e�p�l�a�c�e� �t�h�e� �e�n�t�i�r�e� �c�o�m�p�o�n�e�n�t�.� 

�R�e�a�s�s�e�m�b�l�y� 

�F�i�g�u�r�e� �6�-�2�1�:� �P�i�l�o�t� �V�a�l�v�e� 

� � 

�C�A�U�T�I�O�N�:� �T�o� �p�r�e�v�e�n�t� �d�a�m�a�g�e� �t�o� �t�h�e� �c�o�n�c�e�n�t�r�a�t�o�r�,� �e�n�s�u�r�e� �t�h�a�t� �a�l�l� �p�a�r�t�s� �r�e�m�a�i�n� 
�A� �c�l�e�a�n� �d�u�r�i�n�g� �t�h�e� �r�e�a�s�s�e�m�b�l�y� �p�r�o�c�e�d�u�r�e�s�.� 
� � 

�1�.� �P�l�a�c�e� �t�h�e� �s�u�p�p�o�r�t� �w�a�s�h�e�r� �7� �i�n�t�o� �t�h�e� �p�o�r�t� �c�a�p� �s�i�d�e� �o�f� �t�h�e� �b�o�d�y�,� �w�i�t�h� �t�h�e� 
�c�o�n�c�a�v�e� �e�n�d� �f�a�c�i�n�g� �i�n�w�a�r�d� �(�F�i�g�u�r�e� �5�-�3�)�.� 

�S�o�l�i�d� �D�i�a�p�h�r�a�g� 
�F� 
�ú� �D�i�a�p�h�r�a�g�m� 

� � 

� � 

�F�i�g�u�r�e� �5�-�3�:� �P�i�l�o�t� �V�a�l�v�e� 

�2�.� �P�l�a�c�e� �t�h�e� �p�o�p�p�e�t� �5�,� �w�i�t�h� �t�h�e� �s�o�l�i�d� �d�i�a�p�h�r�a�g�m� �8� �a�t�t�a�c�h�e�d�,� �i�n�t�o� �t�h�e� �p�o�r�t� �c�a�p� 
�s�i�d�e� �a�n�d�.� �p�u�s�h� �i�n�w�a�r�d� �u�n�t�i�l� �t�h�e� �d�i�a�p�h�r�a�g�m� �m�e�e�t�s� �t�h�e� �s�u�p�p�o�r�t� �w�a�s�h�e�r� �7�.� 

�D�i�s�a�s�s�e�m�b�l�y� �G�u�i�d�e� �|� �1�0�7� 

� 



�S�e�c�t�i�o�n� �5�.�1�8� �R�e�s�t�r�i�c�t�o�r� �T�u�b�e� �A�s�s�e�m�b�l�i�e�s� �4�9�2�a� �&� �5�9�0� �O�X�Y�G�E�N� �C�O�N�C�E�N�T�R�A�T�O�R� �S�E�R�V�I�C�E� �M�A�N�U�A�L� 

�1�0�.� 

�P�l�a�c�e� �t�h�e� �s�l�o�t�t�e�d� �d�i�a�p�h�r�a�g�m� �4� �i�n�t�o� �t�h�e� �e�n�d� �c�a�p� �s�i�d�e� �o�f� �t�h�e� �b�o�d�y� �w�i�t�h� �t�h�e� 
�s�e�a�t�i�n�g� �s�u�r�f�a�c�e� �f�a�c�i�n�g� �i�n�w�a�r�d�.� 

�H�o�l�d� �t�h�e� �p�o�p�p�e�t� �5� �s�t�e�a�d�y� �a�t� �t�h�e� �p�o�r�t� �c�a�p� �s�i�d�e� �a�n�d� �a�t� �t�h�e� �e�n�d� �c�a�p� �s�i�d�e�.� �P�r�e�s�s� 
�t�h�e� �s�e�a�t�i�n�g� �s�u�r�f�a�c�e� �a�r�o�u�n�d� �t�h�e� �p�o�p�p�e�t� �f�l�a�n�g�e� �u�n�t�i�l� �t�h�e� �f�l�a�n�g�e� �i�s� �v�i�s�i�b�l�e� �a�s� 
�s�h�o�w�n� �b�e�l�o�w� �(�F�i�g�u�r�e� �5�-�4�)�.� 

�E�t� 
�F�i�g�u�r�e� �5�-�4�:� �P�i�l�o�t� �V�a�l�v�e�,� �F�l�a�n�g�e� �P�l�a�c�e�m�e�n�t� 

�F�o�r� �e�x�h�a�u�s�t� �p�i�l�o�t� �v�a�l�v�e�s� �o�n�l�y�,� �i�n�s�t�a�l�l� �t�h�e� �s�p�r�i�n�g� �3� �i�n�t�o� �t�h�e� �c�a�v�i�t�y� �o�f� �t�h�e� 
�p�o�p�p�e�t� �5� �o�n� �t�h�e� �s�l�o�t�t�e�d� �d�i�a�p�h�r�a�g�m� �s�i�d�e� �o�f� �t�h�e� �p�i�l�o�t� �v�a�l�v�e�.� 

�I�n�s�t�a�l�l� �t�h�e� �e�n�d� �c�a�p� �2� �o�v�e�r� �t�h�e� �s�l�o�t�t�e�d� �d�i�a�p�h�r�a�g�m� �4� �a�n�d� �s�e�c�u�r�e� �i�t� �w�i�t�h� �a� �s�n�a�p� 
�r�i�n�g� �1�.� �E�n�s�u�r�e� �t�h�a�t� �t�h�e� �s�n�a�p� �r�i�n�g� �i�s� �p�r�e�s�s�e�d� �i�n�t�o� �t�h�e� �v�a�l�v�e� �b�o�d�y� �6� �g�r�o�o�v�e� 
�w�i�t�h� �t�h�e� �r�i�n�g ��s� �s�h�a�r�p� �e�d�g�e� �f�a�c�i�n�g� �o�u�t�w�a�r�d�.� 

�I�n�s�t�a�l�l� �t�h�e� �p�o�r�t� �c�a�p� �9� �o�v�e�r� �t�h�e� �s�o�l�i�d� �d�i�a�p�h�r�a�g�m� �8� �a�n�d� �s�e�c�u�r�e� �i�t� �w�i�t�h� �t�h�e� �s�n�a�p� 
�r�i�n�g� �1�.� �E�n�s�u�r�e� �t�h�a�t� �t�h�e� �s�n�a�p� �r�i�n�g� �1� �i�s� �p�r�e�s�s�e�d� �i�n�t�o� �t�h�e� �v�a�l�v�e� �b�o�d�y� �6� �g�r�o�o�v�e� 
�w�i�t�h� �t�h�e� �r�i�n�g ��s� �s�h�a�r�p� �e�d�g�e� �f�a�c�i�n�g� �o�u�t�w�a�r�d� 

� � 

�N�O�T�E�:� �D�o� �n�o�t� �u�s�e� �L�O�X� �8� �t�h�r�e�a�d� �s�e�a�l�a�n�t� �o�r� �T�e�f�l�o�n� �t�a�p�e� �o�n� �O�-�r�i�n�g� �s�t�y�l�e� �f�i�t�t�i�n�g�s�.� 
� � 

� � 

�C�A�U�T�I�O�N�:� �B�e�g�i�n� �a�p�p�l�y�i�n�g� �T�e�f�l�o�n� �t�a�p�e� �o�n�e� �t�h�r�e�a�d� �f�r�o�m� �t�h�e� �e�n�d� �o�f� �t�h�e� 
�/� �\� �f�i�t�t�i�n�g�.� 
� � 

�I�f� �r�e�m�o�v�i�n�g� �t�h�e� �s�o�l�e�n�o�i�d� �f�r�o�m� �t�h�e� �t�o�p� �p�o�r�t� �c�a�p� �9�,� �c�l�e�a�n� �a�n�y� �s�e�a�l�a�n�t� �t�h�a�t� 
�m�i�g�h�t� �r�e�m�a�i�n� �o�n� �t�h�e� �s�o�l�e�n�o�i�d� �t�h�r�e�a�d�s�.� �A�d�d� �a� �s�m�a�l�l� �a�m�o�u�n�t� �o�f� �L�O�X� �8� 
�t�h�r�e�a�d� �s�e�a�l�a�n�t� �o�r� �T�e�f�l�o�n� �t�a�p�e� �t�o� �t�h�e� �t�h�r�e�a�d�s� �o�f� �t�h�e� �s�o�l�e�n�o�i�d�s�.� �E�v�e�n�l�y� 
�d�i�s�t�r�i�b�u�t�e� �t�h�e� �s�e�a�l�a�n�t� �a�r�o�u�n�d� �t�h�e� �e�n�t�i�r�e� �s�o�l�e�n�o�i�d� �f�i�t�t�i�n�g� �w�i�t�h�o�u�t� �a�l�l�o�w�i�n�g� 
�a�n�y� �s�e�a�l�a�n�t� �t�o� �e�n�t�e�r� �t�h�e� �i�n�t�e�r�i�o�r� �o�f� �t�h�e� �s�o�l�e�n�o�i�d�.� �R�e�i�n�s�t�a�l�l� �e�a�c�h� �s�o�l�e�n�o�i�d� �a�n�d� 
�r�e�c�o�n�n�e�c�t� �t�h�e� �a�p�p�r�o�p�r�i�a�t�e� �t�e�r�m�i�n�a�l� �w�i�r�e�s�.� 

� � 

�N�O�T�E�:� �T�h�e� �s�o�l�e�n�o�i�d� �i�s� �n�o�t� �a� �p�o�l�a�r�i�t�y�-�s�e�n�s�i�t�i�v�e� �d�e�v�i�c�e�.� �C�o�n�n�e�c�t� �e�i�t�h�e�r� �w�i�r�e� �o�f� �t�h�e� �a�p�p�r�o�p�r�i�a�t�e� 
�w�i�r�e� �p�a�i�r� �t�o� �e�i�t�h�e�r� �s�o�l�e�n�o�i�d� �t�e�r�m�i�n�a�l�.� 
� � 

�C�l�o�s�e� �t�h�e� �c�a�b�i�n�e�t�,� �a�s� �d�e�s�c�r�i�b�e�d� �i�n� �S�e�c�t�i�o�n� �5�.�1�.�2�.� 

�V�e�r�i�f�y� �t�h�e� �p�e�r�f�o�r�m�a�n�c�e� �o�f� �t�h�e� �s�y�s�t�e�m� �(�S�e�c�t�i�o�n� �3�)� �b�e�f�o�r�e� �u�s�i�n�g� �t�h�e� 
�c�o�n�c�e�n�t�r�a�t�o�r�.� 

�5�.�1�8� �R�E�S�T�R�I�C�T�O�R� �T�U�B�E� �A�S�S�E�M�B�L�I�E�S� 

�5�.�1�8�.�1� �R�e�m�o�v�a�l� 

�F�i�g�u�r�e� �6�-�4�a� �a�n�d� �6�-�4�b�:� �L�e�f�t� �C�a�b�i�n�e�t� �I�n�t�e�r�i�o�r� 

�1�0�8�]� �D�i�s�a�s�s�e�m�b�l�y� �G�u�i�d�e� 

� � 

�4�9�4�4�3�8� �R�e�v�.� �B



�4�9�2�a� �8� �5�9�0� �O�x�y�G�E�N� �C�O�N�C�E�N�T�R�A�T�O�R� �S�E�R�V�I�C�E� �M�A�N�U�A�L� �S�e�c�t�i�o�n� �5�.�1�8� �R�e�s�t�r�i�c�t�o�r� �T�u�b�e� �A�s�s�e�m�b�l�i�e�s� 

�1�.� �O�p�e�n� �t�h�e� �c�a�b�i�n�e�t�,� �a�s� �d�e�s�c�r�i�b�e�d� �i�n� �S�e�c�t�i�o�n� �5�.�1�.�1�.� 

� � 

�C�A�U�T�I�O�N�:� �i�f� �r�e�m�o�v�i�n�g� �t�h�e� �r�e�s�t�r�i�c�t�o�r� �t�u�b�e�s� �f�o�r� �e�x�t�e�n�d�e�d� �l�e�n�g�t�h�s� �o�f� �t�i�m�e� 
�{�t�h�a�t� �i�s�,� �l�o�n�g�e�r� �t�h�a�n� �n�e�c�e�s�s�a�r�y� �t�o� �p�e�r�f�o�r�m� �s�e�r�v�i�c�e�)�,� �s�e�a�l� �t�h�e� �o�p�e�n� �l�e�g�s� �o�f� 
�t�h�e� �t�e�e�s� �c�o�n�n�e�c�t�e�d� �t�o� �t�h�e� �b�a�l�a�n�c�e� �p�i�l�o�t� �v�a�l�v�e� �t�o� �p�r�e�v�e�n�t� �c�o�n�t�a�m�i�n�a�t�i�o�n� 

�o�f� �t�h�e� �s�i�e�v�e� �m�a�t�e�r�i�a�l�.� 

� � 

�N�O�T�E�:� �I�f� �r�e�p�l�a�c�i�n�g� �p�a�r�t�s� �f�o�r� �r�e�s�t�r�i�c�t�o�r� �t�u�b�e� �a�s�s�e�m�b�l�i�e�s�,� �a�n�d� �y�o�u� �a�l�s�o� �n�e�e�d� �t�o� �r�e�p�l�a�c�e� �t�h�e� �n�y�l�o�n� 
�t�e�e�,� �r�e�f�e�r� �t�o� �F�i�g�u�r�e� �6�-�2�,� �6�-�3�,� �a�n�d� �6�-�4� �t�o� �v�e�r�i�f�y� �t�h�e� �s�i�e�v�e� �b�e�d� �c�o�n�f�i�g�u�r�a�t�i�o�n� �a�s� �T�h�r�e�a�d�e�d� �R�o�d�,� 
�I�m�p�a�c�t� �N�o�n�-�O�-�r�i�n�g�,� �o�r� �O�-�r�i�n�g�.� �N�y�l�o�n� �t�e�e�s� �a�n�d� �O�-�r�i�n�g�s� �f�o�r� �O�-�r�i�n�g� �s�i�e�v�e� �c�a�n�i�s�t�e�r� �c�o�n�f�i�g�u�r�a�t�i�o�n�s� 
�a�r�e� �p�a�r�t� �n�u�m�b�e�r�s� �4�9�3�6�0�8� �a�n�d� �4�9�3�5�9�1�.� �N�y�l�o�n� �t�e�e�s� �f�o�r� �I�m�p�a�c�t� �N�o�n�-�O�-�r�i�n�g� �a�n�d� �T�h�r�e�a�d�e�d� �R�o�d� 
�c�o�n�f�i�g�u�r�a�t�i�o�n�s� �a�r�e� �p�a�r�t� �n�u�m�b�e�r� �4�9�2�8�7�4�.� 
� � 

�2�.� �R�e�m�o�v�e� �t�h�e� �o�x�y�g�e�n� �t�u�b�e� �2�6� �f�r�o�m� �t�h�e� �c�e�n�t�e�r� �l�e�g� �o�f� �t�h�e� �b�r�a�s�s� �t�e�e� �5�8�.� 

�3�.� �L�o�o�s�e�n� �a�n�d� �r�e�m�o�v�e� �t�h�e� �t�w�o� �p�l�a�s�t�i�c� �c�o�m�p�r�e�s�s�i�o�n� �n�u�t�s� �2�7� �(�a�t�t�a�c�h�e�d� �t�o� �t�h�e� 
�b�o�t�t�o�m� �o�f� �t�h�e� �r�e�s�t�r�i�c�t�o�r� �t�u�b�e�s�)� �f�r�o�m� �t�h�e� �b�a�l�a�n�c�e� �p�i�l�o�t� �v�a�l�v�e ��s� �t�w�o� �n�y�l�o�n� �t�e�e�s� 
�5�3�.� 

�4�.� �L�o�o�s�e�n� �t�h�e� �c�l�a�m�p�s� �5�7� �a�t�t�a�c�h�e�d� �t�o� �e�a�c�h� �r�e�s�t�r�i�c�t�o�r� �t�u�b�e� �5�9� �a�t� �t�h�e� �b�r�a�s�s� �t�e�e� 
�5�8�.� �R�e�m�o�v�e� �t�h�e� �r�e�s�t�r�i�c�t�o�r� �t�u�b�e�s� �5�9�.� 

�5�.� �R�e�m�o�v�e� �t�h�e� �t�w�o� �r�e�s�t�r�i�c�t�o�r�s� �2�8� �a�n�d� �p�l�a�s�t�i�c� �c�o�m�p�r�e�s�s�i�o�n� �n�u�t�s� �2�7� �f�r�o�m� �t�h�e� 
�r�e�s�t�r�i�c�t�o�r� �t�u�b�e�s�.� 

�5�.�1�8�.�2� �I�n�s�t�a�l�l�a�t�i�o�n� 

�F�i�g�u�r�e� �6�-�4�a� �a�n�d� �6�-�4�b�:� �L�e�f�t� �C�a�b�i�n�e�t� �I�n�t�e�r�i�o�r� 

�1�,� �A�t�t�a�c�h� �t�h�e� �p�l�a�s�t�i�c� �c�o�m�p�r�e�s�s�i�o�n� �n�u�t�s� �2�7� �t�o� �t�h�e� �r�e�p�l�a�c�e�m�e�n�t� �r�e�s�t�r�i�c�t�o�r� �t�u�b�e� 
�a�s�s�e�m�b�l�i�e�s� �a�n�d� �t�h�e�n� �i�n�s�e�r�t� �t�h�e� �r�e�s�t�r�i�c�t�o�r�s� �2�8�.� 

�2�.� �R�e�i�n�s�t�a�l�l� �c�h�e� �r�e�s�t�r�i�c�t�o�r� �t�u�b�e� �a�s�s�e�m�b�l�i�e�s� �o�n�t�o� �t�h�e� �b�a�l�a�n�c�e� �v�a�l�v�e� �t�e�e�s� �5�3�.� 
�R�e�c�o�n�n�e�c�t� �a�n�d� �h�a�n�d� �t�i�g�h�t�e�n� �t�h�e� �p�l�a�s�t�i�c� �c�o�m�p�r�e�s�s�i�o�n� �n�u�t�s� �2�7�.� �R�e�c�o�n�n�e�c�t� 
�o�x�y�g�e�n� �t�u�b�i�n�g� �2�6� �t�o� �t�h�e� �c�e�n�t�e�r� �l�e�g� �o�f� �t�h�e� �b�r�a�s�s� �t�e�e� �5�8� �w�i�t�h� �n�e�w� �c�l�a�m�p�s� �5�7�.� 

�3�.� �L�o�c�a�t�e� �t�h�e� �s�m�a�l�l� �p�i�l�o�t� �a�i�r� �t�u�b�i�n�g� �3�5� �w�h�i�c�h� �l�e�a�d�s� �t�o� �t�h�e� �b�r�a�s�s� �n�i�p�p�l�e� �4�2� �o�n� 
�t�h�e� �b�a�l�a�n�c�e� �s�o�l�e�n�o�i�d� �v�a�l�v�e� �6�1�.� �D�i�s�c�o�n�n�e�c�t� �i�t� �f�r�o�m� �t�h�e� �b�a�l�a�n�c�e� �s�o�l�e�n�o�i�d� 
�v�a�l�v�e�.� 

�4�,� �T�e�e� �i�n� �t�h�e� �M�e� �i�n�.� �(�1�.�5�8� �m�m�)�.� �i�d�.� �t�u�b�i�n�g� �f�r�o�m� �t�h�e� �p�n�e�u�m�a�t�i�c� �t�e�s�t� �k�i�t�.� 

�5�.� �S�e�t� �t�h�e� �s�e�l�e�c�t�o�r� �s�w�i�t�c�h� �o�n� �t�h�e� �t�e�s�t� �k�i�t� �t�o� �t�h�e� �l�e�f�t� �(�t�h�i�s� �i�n�d�i�c�a�t�e�s� �r�e�s�e�r�v�o�i�r� 
�c�a�n�i�s�t�e�r� �p�r�e�s�s�u�r�e�)�.� 

�6�.� �S�e�t� �t�h�e� �P�O�W�E�R� �S�w�i�t�c�h� �(�F�i�g�u�r�e� �6�-�2�3�,� �i�t�e�m� �6�)� �t�o� �t�h�e� �O�N� �p�o�s�i�t�i�o�n�.� 

�7�.� �S�e�t� �t�h�e� �f�l�o�w�m�e�t�e�r� �(�F�i�g�u�r�e� �6�-�2�3�,� �i�t�e�m� �3�)� �t�o� �t�h�e� �m�a�x�i�m�u�m� �L�/�m�i�n� �i�n�d�i�c�a�t�e�d� 
�o�n� �i�t�s� �s�c�a�l�e� �a�n�d� �a�l�l�o�w� �t�h�e� �c�o�n�c�e�n�t�r�a�t�o�r� �t�o� �r�u�n� �f�o�r� �a�p�p�r�o�x�i�m�a�t�e�l�y� �1�0� 
�m�i�n�u�t�e�s�.� 

� � 

�N�O�T�E�:� �I�f� �t�h�e� �n�e�e�d�l�e� �o�n� �t�h�e� �g�a�u�g�e� �r�e�a�c�h�e�s� �3�0� �p�s�i� �(�2�0�7� �k�P�a�)�,� �s�e�t� �t�h�e� �P�O�W�E�R� �S�w�i�t�c�h� �t�o� �t�h�e� �O�F�F� 
�p�o�s�i�t�i�o�n� �a�n�d� �r�e�f�e�r� �t�o� �t�h�e� �T�r�o�u�b�l�e�s�h�o�o�t�i�n�g� �I�n�s�t�r�u�c�t�i�o�n�s�.� 
� � 

�D�i�s�a�s�s�e�m�b�l�y� �G�u�i�d�e� �|� �1�0�9� 
�4�9�4�4�3�8� �R�e�v�.� �B� 

� 



�S�e�c�t�i�o�n� �5�.�1�9� �O�u�t�l�e�t� �G�a�s� �F�i�l�t�e�r� �4�9�2�a� �&� �5�9�0� �O�X�Y�G�E�N� �C�O�N�C�E�N�T�R�A�T�O�R� �S�E�R�V�I�C�E� �M�A�N�U�A�L� 

�8�.� �V�e�r�i�f�y� �t�h�a�t� �t�h�e� �p�r�e�s�s�u�r�e� �i�n� �t�h�e� �r�e�s�e�r�v�o�i�r� �c�a�n�i�s�t�e�r� �3�2� �s�l�o�w�l�y� �i�n�c�r�e�a�s�e�s� �f�r�o�m� 
�1�5� �p�s�i� �+�3�.�0� �p�s�i� �(�1�0�3�.�5� �k�P�a� �+�2�0�.�7� �k�P�a�)� �(�d�r�o�p� �p�o�i�n�t�)� �t�o� �2�0� �p�s�i� �+�3�.�0� �p�s�i� 
�(�1�3�8� �k�P�a� �+�2�0�.�7� �k�P�a�)� �(�f�i�l�l�)� �a�n�d� �t�h�e�n� �r�a�p�i�d�l�y� �c�l�i�m�b�s� �t�o� �2�8� �p�s�i� �+�3�.�0� �p�s�i� 
�(�1�9�3� �k�P�a� �+�2�0�.�7� �k�P�a�)� �(�k�i�c�k�)�.� �A�f�t�e�r� �t�h�e� �k�i�c�k�,� �t�h�e� �p�r�e�s�s�u�r�e� �s�h�o�u�l�d� �f�a�l�l� �b�a�c�k� �t�o� 
�t�h�e� �d�r�o�p� �p�o�i�n�t� �a�n�d� �t�h�e� �c�y�c�l�e� �r�e�p�e�a�t�s�.� 

�9�.� �R�e�c�o�r�d� �a�l�l� �t�h�r�e�e� �p�r�e�s�s�u�r�e�s� �(�d�r�o�p� �p�o�i�n�t�,� �f�i�l�l�,� �a�n�d� �k�i�c�k�)� �o�n� �t�w�o� �c�o�n�s�e�c�u�t�i�v�e� 
�c�y�c�l�e�s�.� �R�e�c�o�r�d� �t�h�e� �d�r�o�p� �p�o�i�n�t� �p�r�e�s�s�u�r�e�s� �t�o� �a�n� �a�c�c�u�r�a�c�y� �o�f� �0�.�2� �p�s�i� �(�1�.�3�8� �k�P�a�)� 
�o�n�l�y�.� 

�1�0�.�.� �V�e�r�i�f�y� �t�h�a�t� �t�h�e� �b�a�l�a�n�c�e� �(�t�h�e� �d�i�f�f�e�r�e�n�c�e� �o�f� �p�r�e�s�s�u�r�e�)� �a�t� �t�h�e� �d�r�o�p� �p�o�i�n�t� �o�n� �t�w�o� 
�c�o�n�s�e�c�u�t�i�v�e� �c�y�c�l�e�s� �i�s� �n�o�t� �g�r�e�a�t�e�r� �t�h�a�n� �0�.�4� �p�s�i� �(�2�.�7�5� �k�P�a�)�.� 

�1�1�.� �I�f� �t�h�e� �b�a�l�a�n�c�e� �i�s� �g�r�e�a�t�e�r� �t�h�a�n� �0�.�4� �p�s�i� �(�2�.�7�5� �k�P�a�)�,� �b�a�l�a�n�c�e� �t�h�e� �o�r�i�f�i�c�e�s� �a�s� 
�d�e�s�c�r�i�b�e�d� �i�n� �S�e�c�t�i�o�n� �3�.�3�.�3�.� 

�1�2�.� �C�l�o�s�e� �t�h�e� �c�a�b�i�n�e�t�,� �a�s� �d�e�s�c�r�i�b�e�d� �i�n� �S�e�c�t�i�o�n� �5�.�1�.�2�.� 

�1�3�.� �V�e�r�i�f�y� �t�h�e� �p�e�r�f�o�r�m�a�n�c�e� �o�f� �t�h�e� �s�y�s�t�e�m� �(�S�e�c�t�i�o�n� �3�)� �b�e�f�o�r�e� �u�s�i�n�g� �t�h�e� 
�c�o�n�c�e�n�t�r�a�t�o�r�.� 

�5�.�1�9� �-� �O�U�T�L�E�T� �G�A�S� �F�I�L�T�E�R� 

�5�.�1�9�.�1� �R�e�m�o�v�a�l� 

�F�i�g�u�r�e� �6�-�2�3�:� �N�o�n�-�O�C�I� �P�C�B� �a�n�d� �C�o�n�t�r�o�l� �P�a�n�e�l� 

�1�.� �O�p�e�n� �t�h�e� �c�a�b�i�n�e�t�,� �a�s� �d�e�s�c�r�i�b�e�d� �i�n� �S�e�c�t�i�o�n� �5�.�1�.�1�.� 

�2�.� �C�u�t� �t�h�e� �o�x�y�g�e�n� �t�u�b�i�n�g� �1�2�,� �1�4� �f�l�u�s�h� �w�i�t�h� �t�h�e� �i�n�l�e�t� �a�n�d� �o�u�t�l�e�t� �o�f� �t�h�e� �o�u�t�l�e�t� 
�g�a�s� �f�i�l�t�e�r� �1�3� �a�n�d� �d�i�s�c�a�r�d� �t�h�e� �o�u�t�l�e�t� �g�a�s� �f�i�l�t�e�r�.� 

�5�.�1�9�.�2� �.� �I�n�s�t�a�l�l�a�t�i�o�n� 

�F�i�g�u�r�e� �6�-�2�3�:� �N�o�n�-�O�C�I� �P�C�B� �a�n�d� �C�o�n�t�r�o�l� �P�a�n�e�l� 

�1�.� �I�n�s�t�a�l�l� �t�h�e� �r�e�p�l�a�c�e�m�e�n�t� �o�u�t�l�e�t� �g�a�s� �f�i�l�t�e�r� �1�3� �b�e�t�w�e�e�n� �t�h�e� �o�x�y�g�e�n� �t�u�b�e�s� �1�2�,� �1�4�.� 
�I�f� �f�l�o�w� �a�r�r�o�w�s� �a�r�e� �p�r�e�s�e�n�t� �o�n� �t�h�e� �r�e�p�l�a�c�e�m�e�n�t� �o�u�t�l�e�t� �g�a�s� �f�i�l�t�e�r�,� �p�o�i�n�t� �t�h�e� 
�a�r�r�o�w� �t�o�w�a�r�d� �t�h�e� �o�x�y�g�e�n� �t�u�b�e� �w�h�i�c�h� �i�s� �c�o�n�n�e�c�t�e�d� �t�o� �t�h�e� �f�l�o�w�m�e�t�e�r� �i�n�l�e�t�.� 
�O�u�t�l�e�t� �g�a�s� �f�i�l�t�e�r�s� �w�i�t�h�o�u�t� �a�r�r�o�w�s� �m�a�y� �b�e� �i�n�s�t�a�l�l�e�d� �i�n� �e�i�t�h�e�r� �d�i�r�e�c�t�i�o�n�.� 

�2�.� �C�l�o�s�e� �t�h�e� �c�a�b�i�n�e�t�,� �a�s� �d�e�s�c�r�i�b�e�d� �i�n� �S�e�c�t�i�o�n� �5�.�1�.�2�.� 

�3�.� �V�e�r�i�f�y� �t�h�e� �p�e�r�f�o�r�m�a�n�c�e� �o�f� �t�h�e� �s�y�s�t�e�m� �(�S�e�c�t�i�o�n� �3�)� �b�e�f�o�r�e� �u�s�i�n�g� �t�h�e� 
�c�o�n�c�e�n�t�r�a�t�o�r�.� 

�1�1�0�]� �D�i�s�a�s�s�e�m�b�l�y� �G�u�i�d�e� 
�4�9�4�4�3�8� �R�e�v�.� �B� 
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�4�9�2�a� �&� �5�9�0� �O�X�Y�G�E�N� �C�O�N�C�E�N�T�R�A�T�O�R� �S�E�R�V�I�C�E� �M�A�N�U�A�L� �S�e�c�t�i�o�n� �5�.�2�0� �S�h�o�c�k� �M�o�u�n�t�s� 

�5�.�2�0� �S�H�O�C�K� �M�O�U�N�T�S� 

�5�.�2�0�.�1� �2�6�1�8� �T�h�o�m�a�s� �C�o�m�p�r�e�s�s�o�r� �A�s�s�e�m�b�l�y� 

�5�.�2�0�.�1�.�1� �R�e�m�o�v�a�l ��2�6�1�8� �&� �2�6�1�9� �T�h�o�m�a�s� �C�o�m�p�r�e�s�s�o�r� �A�s�s�e�m�b�l�y� 

� � 

�N�O�T�E�:� �C�o�m�p�a�n�i�o�n� �4�9�2�a� �a�n�d� �5�9�0� �m�o�d�e�l�s� �m�a�n�u�f�a�c�t�u�r�e�d� �b�e�f�o�r�e� �J�u�l�y� �6�,� �1�9�9�4�,� �m�a�y� �b�e� 
�r�e�p�l�a�c�e�d� �w�i�t�h� �r�u�b�b�e�r� �m�o�u�n�t�s� �o�r� �r�e�t�r�o�f�i�t�t�e�d� �w�i�t�h� �S�p�r�i�n�g� �S�h�o�c�k� �M�o�u�n�t� �K�i�t� �p�a�r�t� �n�u�m�b�e�r� 
�4�9�3�9�3�4�.� �S�e�e� �F�i�g�u�r�e� �6�-�2�2�,� �R�e�v�i�s�i�o�n� �C� �a�n�d� �p�a�r�t�s� �l�i�s�t� �S�e�c�t�i�o�n� �6�.�3�.�2�4�,� �R�e�v�i�s�i�o�n� �C�.� 
� � 

�1�.� �R�e�m�o�v�e� �t�h�e� �c�o�m�p�r�e�s�s�o�r� �p�l�a�t�f�o�r�m� �a�s�s�e�m�b�l�y�.� �P�e�r�f�o�r�m� 
�R�E�M�O�V�A�L� �a�n�d� �D�I�S�A�S�S�E�M�B�L�Y� �p�r�o�c�e�d�u�r�e�s� �5�.�9�.�1�.�1�,� �S�t�e�p�s� �1� 
�t�h�r�o�u�g�h� �5� �a�n�d� �5�.�9�.�1�.�2�,� �S�t�e�p�s� �1� �t�h�r�o�u�g�h� �6�.� 

�5�.�2�0�.�1�.�2� �D�i�s�a�s�s�e�m�b�l�y ��2�6�1�8� �&� �2�6�1�9� �T�h�o�m�a�s� �C�o�m�p�r�e�s�s�o�r� �A�s�s�e�m�b�l�y� 

�F�i�g�u�r�e� �6�-�7�:� �2�6�1�8� �&� �2�6�1�9� �T�h�o�m�a�s� �C�o�m�p�r�e�s�s�o�r� �P�l�a�t�f�o�r�m� �A�s�s�e�m�b�l�y� 

�1�.� �U�s�i�n�g� �a� �4� �i�n�.� �(�3�.�1�7� �m�m�)� �d�r�i�l�l� �b�i�t�,� �d�r�i�l�l� �o�u�t� �t�h�e� �c�e�n�t�e�r� �o�f� �t�h�e� 
�s�i�x�t�e�e�n� �4� �i�n�.� �(�3�.�1�7� �m�m�)� �r�i�v�e�t�s� �7�.� �R�e�m�o�v�e� �a�n�d� �d�i�s�c�a�r�d� �t�h�e� �r�i�v�e�t�s�.� 

�2�.� �R�e�m�o�v�e� �t�h�e� �f�o�u�r� �s�h�o�c�k� �m�o�u�n�t�s� �9� �f�r�o�m� �t�h�e� �c�o�m�p�r�e�s�s�o�r� �p�l�a�t�f�o�r�m� 
�a�n�d� �d�i�s�c�a�r�d�,� 

�5�.�2�0�.�1�.�3� �R�e�a�s�s�e�m�b�l�y ��2�6�1�8� �&� �2�6�1�9� �T�h�o�m�a�s� �C�o�m�p�r�e�s�s�o�r� �A�s�s�e�m�b�l�y� 

�F�i�g�u�r�e� �6�-�7�:� �2�6�1�8� �&� �2�6�1�9� �T�h�o�m�a�s� �C�o�m�p�r�e�s�s�o�r� �P�l�a�t�f�o�r�m� �A�s�s�e�m�b�l�y� 

�1�.� �P�l�a�c�e� �t�h�e� �f�o�u�r� �r�e�p�l�a�c�e�m�e�n�t� �s�h�o�c�k� �m�o�u�n�t�s� �9� �o�n� �t�h�e� �c�o�m�p�r�e�s�s�o�r� 
�p�l�a�t�f�o�r�m� �1�0�.� �A�l�i�g�n� �t�h�e� �r�i�v�e�t� �h�o�l�e�s� �o�f� �t�h�e� �s�h�o�c�k� �m�o�u�n�t�s� �w�i�t�h� �t�h�e� 
�r�i�v�e�t� �h�o�l�e�s� �i�n� �t�h�e� �c�o�m�p�r�e�s�s�o�r� �p�l�a�t�f�o�r�m�.� 

�2�.� �S�e�c�u�r�e� �e�a�c�h� �s�h�o�c�k� �m�o�u�n�t� �t�o� �t�h�e� �c�o�m�p�r�e�s�s�o�r� �p�l�a�t�f�o�r�m� �w�i�t�h� �f�o�u�r� 
�1�%� �i�n�.� �(�3�.�1�7� �m�m�)� �r�i�v�e�t�s� �7�.� 

�3�.� �R�e�p�l�a�c�e� �t�h�e� �c�o�m�p�r�e�s�s�o�r� �p�l�a�t�f�o�r�m� �a�s�s�e�m�b�l�y�.� �P�e�r�f�o�r�m� 
�R�E�A�S�S�E�M�B�L�Y� �a�n�d� �I�N�S�T�A�L�L�A�T�I�O�N� �p�r�o�c�e�d�u�r�e�s� �5�.�9�.�1�.�3�,� �S�t�e�p� �1� 
�t�h�r�o�u�g�h� �5�.�9�.�1�.�4�,� �S�t�e�p� �2�.� 

�4�.� �V�e�r�i�f�y� �t�h�e� �p�e�r�f�o�r�m�a�n�c�e� �o�f� �t�h�e� �s�y�s�t�e�m� �(�S�e�c�t�i�o�n� �3�)� �b�e�f�o�r�e� �u�s�i�n�g� �t�h�e� 
�c�o�n�c�e�n�t�r�a�t�o�r�.� 

�5�.�2�0�.�2� �2�6�1�9� �T�h�o�m�a�s� �C�o�m�p�r�e�s�s�o�r� �A�s�s�e�m�b�l�y� �(�D�r�a�w�i�n�g� �A�)� 

�5�.�2�0�.�2�.�1� �R�e�m�o�v�a�l ��2�6�1�9� �T�h�o�m�a�s� �C�o�m�p�r�e�s�s�o�r� �A�s�s�e�m�b�l�y� �(�D�r�a�w�i�n�g� �A�)� 

�1�.� �R�e�m�o�v�e� �t�h�e� �c�o�m�p�r�e�s�s�o�r� �p�l�a�t�f�o�r�m� �a�s�s�e�m�b�l�y�.� �P�e�r�f�o�r�m� 
�R�E�M�O�V�A�L� �a�n�d� �D�I�S�A�S�S�E�M�B�L�Y� �p�r�o�c�e�d�u�r�e�s� �5�.�9�.�2�.�1�,� �s�t�e�p�s� �1� 
�t�h�r�o�u�g�h� �5�,� �a�n�d� �5�.�9�.�2�.�2�,� �s�t�e�p�s� �1� �t�h�r�o�u�g�h� �6�.� 

�D�i�s�a�s�s�e�m�b�l�y� �G�u�i�d�e� �|� �1�1�1� 
�4�9�4�4�3�8� �R�e�v�.� �B� 
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�S�e�c�t�i�o�n� �5�.�2�0� �S�h�o�c�k� �M�o�u�n�t�s� �4�9�2�a� �&� �5�9�0� �O�X�Y�G�E�N� �C�O�N�C�E�N�T�R�A�T�O�R� �S�E�R�V�I�C�E� �M�A�N�U�A�L� 

�5�.�2�0�.�2�.�2� �R�e�p�l�a�c�e�m�e�n�t� �o�f� �C�u�p� �L�i�n�e�r�s ��2�6�1�9� �T�h�o�m�a�s� �C�o�m�p�r�e�s�s�o�r� �A�s�s�e�m�b�l�y� 
�(�D�r�a�w�i�n�g� �A�)� 

�F�i�g�u�r�e� �6�-�8�:� �2�6�1�9� �T�h�o�m�a�s� �C�o�m�p�r�e�s�s�o�r� �P�l�a�t�f�o�r�m� �A�s�s�e�m�b�l�y� �(�D�r�a�w�i�n�g� �A�)� 

�1�.� �I�f�t�h�e� �c�u�p� �l�i�n�e�r�s� �2�4� �a�r�e� �d�a�m�a�g�e�d�,� �r�e�m�o�v�e� �t�h�e� �s�p�r�i�n�g� �2�3� �a�n�d� �c�u�p� 
�l�i�n�e�r� �2�4� �a�n�d� �d�i�s�c�a�r�d� �t�h�e� �d�a�m�a�g�e�d� �c�u�p� �l�i�n�e�r�.� 

�2�.� �P�l�a�c�e� �a� �d�r�o�p� �o�f� �s�i�l�i�c�o�n�e� �s�e�a�l�a�n�t� �o�n� �t�h�e� �u�n�d�e�r�s�i�d�e� �o�f� �t�h�e� �n�e�w� �c�u�p� 
�l�i�n�e�r� �2�4�,� 

�3�.� �I�n�s�e�r�t� �t�h�e� �s�p�r�i�n�g� �2�3� �(�w�i�d�e� �s�i�d�e� �d�o�w�n�)� �i�n�t�o� �t�h�e� �s�p�r�i�n�g� �c�u�p� �2�2� �a�n�d� 
�p�l�a�c�e� �t�h�e� �c�u�p� �l�i�n�e�r� �2�4� �o�n� �t�o�p� �o�f� �t�h�e� �s�p�r�i�n�g� �2�3�.� �P�u�s�h� �d�o�w�n� �u�n�t�i�l� 
�s�e�c�u�r�e�.� 

�5�.�2�0�.�2�.�3� �R�e�p�l�a�c�e�m�e�n�t� �o�f� �S�p�r�i�n�g�s ��2�6�1�9� �T�h�o�m�a�s� �C�o�m�p�r�e�s�s�o�r� �A�s�s�e�m�b�l�y� 
�(�D�r�a�w�i�n�g� �A�)� 

�F�i�g�u�r�e� �6�-�8�:� �2�6�1�9� �T�h�o�m�a�s� �C�o�m�p�r�e�s�s�o�r� �P�l�a�t�f�o�r�m� �A�s�s�e�m�b�l�y� �(�D�r�a�w�i�n�g� �A�)� 

�1�.� �I�f� �a�n�y� �o�f� �t�h�e� �s�p�r�i�n�g�s� �2�3� �a�r�e� �d�a�m�a�g�e�d�,� �r�e�m�o�v�e� �a�l�l� �f�o�u�r� �s�p�r�i�n�g�s� 
�a�n�d� �r�e�p�l�a�c�e� �w�i�t�h� �n�e�w� �s�p�r�i�n�g�s�.� 

�2�.� �P�l�a�c�e� �a� �d�r�o�p� �o�f� �s�i�l�i�c�o�n�e� �s�e�a�l�a�n�t� �o�n� �t�h�e� �u�n�d�e�r�s�i�d�e� �o�f� �t�h�e� �c�u�p� �l�i�n�e�r� 
�2�4�.� 
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�p�i�s�t�o�n� �r�o�d� �9�.� 

�7�.� �P�l�a�c�e� �t�h�e� �p�i�s�t�o�n� �s�l�e�e�v�e� �5�,� �c�u�p� �s�e�a�l� �8�,� �a�n�d� �r�e�t�a�i�n�i�n�g� �p�l�a�t�e� �7� 
�a�s�s�e�m�b�l�y� �o�n� �t�h�e� �p�i�s�t�o�n� �r�o�d� �9� �i�n� �t�h�e� �c�o�m�p�r�e�s�s�o�r�.� �R�o�t�a�t�e� �t�h�e� 
�r�e�t�a�i�n�i�n�g� �p�l�a�t�e� �t�o� �p�o�s�i�t�i�o�n� �t�h�e� �i�n�d�e�x� �m�a�r�k� �a�n�d� �b�e�v�e�l�e�d� �e�d�g�e�s�.� 
�(�S�e�e� �F�i�g�u�r�e� �5�-�1�.�)� 

�8�.� �P�l�a�c�e� �L�O�C�T�I�T�E� �2�4�2� �i�n� �t�h�e� �f�o�u�r� �s�c�r�e�w� �h�o�l�e�s� �o�f� �t�h�e� �p�i�s�t�o�n� �r�o�d� 
�a�n�d� �t�o�r�q�u�e� �t�h�e� �f�o�u�r� �s�c�r�e�w�s� �t�o� �2�0� �I�b�f� �-� �i�n� �(�2�.�2�6� �N� �-� �m�)�.� 

�9�.� �R�e�p�e�a�t� �s�t�e�p�s� �1� �t�o� �8� �f�o�r� �t�h�e� �o�t�h�e�r� �p�i�s�t�o�n�.� 

�1�0�.� �R�e�p�l�a�c�e� �t�h�e� �v�a�l�v�e� �p�l�a�t�e�s� �3�,� �c�y�l�i�n�d�e�r� �h�e�a�d�s� �1�0�,� �2�6� �a�n�d� �c�o�n�n�e�c�t�o�r� 0�� 
�t�u�b�e�s� �1� �b�y� �r�e�v�e�r�s�i�n�g� �t�h�e� �R�E�M�O�V�A�L� �p�r�o�c�e�d�u�r�e�s�.� 0�� �p�a� 

� � 
�1�1�6�]� �D�i�s�a�s�s�e�m�b�l�y� �G�u�i�d�e� 

�4�9�4�4�3�8� �R�e�v�.� �B� 

� 



�4�9�2�a� �&� �5�9�0� �O�X�Y�G�E�N� �C�O�N�C�E�N�T�R�A�T�O�R� �S�E�R�V�I�C�E� �M�A�N�U�A�L� �S�e�c�t�i�o�n� �5�.�2�1� �C�o�m�p�r�e�s�s�o�r� �C�u�p� �S�e�a�l� 

�1�1�.� �I�n�s�t�a�l�l� �t�h�e� �e�i�g�h�t� �c�y�l�i�n�d�e�r� �h�e�a�d� �s�c�r�e�w�s� �2�7� �a�n�d� �t�o�r�q�u�e� �t�h�e�m� �t�o� 
�3�0� �I�b�f� �-� �i�n� �(�3�.�3�9� �N� �-� �m�)� �i�n�a� �c�r�i�s�s�c�r�o�s�s� �p�a�t�t�e�r�n�.� �(�S�e�e� �F�i�g�u�r�e� �9�-�1�1�.�)� 

�5�.�2�1�.�1�.�3� �I�n�s�t�a�l�l�a�t�i�o�n ��2�6�1�9� �&� �2�6�3�9� �T�h�o�m�a�s� �C�o�m�p�r�e�s�s�o�r� 

�1�.� �R�e�p�l�a�c�e� �t�h�e� �c�o�m�p�r�e�s�s�o�r� �p�l�a�t�f�o�r�m� �a�s�s�e�m�b�l�y�.� �R�e�v�e�r�s�e� 
�D�I�S�A�S�S�E�M�B�L�Y� �a�n�d� �R�E�M�O�V�A�L� �p�r�o�c�e�d�u�r�e�s� �5�.�9�.�2�.�1�,� �s�t�e�p�s� �1� 
�t�h�r�o�u�g�h� �5�,� �a�n�d� �5�.�9�.�2�.�2�,� �s�t�e�p�s� �1� �a�n�d� �8�.� 

�(�2�6�1�9� �T�h�o�m�a�s� �C�o�m�p�r�e�s�s�o�r� �A�s�s�e�m�b�l�y�,� �D�r�a�w�i�n�g� �A�)� 

�2�.� �R�e�p�l�a�c�e� �t�h�e� �c�o�m�p�r�e�s�s�o�r� �p�l�a�t�f�o�r�m� �a�s�s�e�m�b�l�y�.� �R�e�v�e�r�s�e� 
�D�I�S�A�S�S�E�M�B�L�Y� �a�n�d� �R�E�M�O�V�A�L� �p�r�o�c�e�d�u�r�e�s� �5�.�9�.�3�.�1�,� �s�t�e�p�s� �1� 
�t�h�r�o�u�g�h� �5�,� �a�n�d� �5�.�9�.�3�.�2�,� �s�t�e�p�s� �1� �a�n�d� �9�.� 

�(�2�6�1�9� �T�h�o�m�a�s� �C�o�m�p�r�e�s�s�o�r� �A�s�s�e�m�b�l�y�,� �D�r�a�w�i�n�g� �B�)� 
�(�2�6�3�9� �T�h�o�m�a�s� �C�o�m�p�r�e�s�s�o�r� �A�s�s�e�m�b�l�y�)� 

�3�.� �V�e�r�i�f�y� �t�h�e� �p�e�r�f�o�r�m�a�n�c�e� �o�f� �t�h�e� �s�y�s�t�e�m� �(�S�e�c�t�i�o�n� �3�)� �b�e�f�o�r�e� �u�s�i�n�g� �t�h�e� 
�c�o�n�c�e�n�t�r�a�t�o�r�.� 

�5�.�2�1�.�2� �G�a�s�t� �C�o�m�p�r�e�s�s�o�r� 

�5�.�2�1�.�2�.�1� �R�e�m�o�v�a�l ��G�a�s�t� �C�o�m�p�r�e�s�s�o�r� 

�F�i�g�u�r�e� �6�-�1�7�:� �G�a�s�t� �C�o�m�p�r�e�s�s�o�r� 

�1�.� �R�e�m�o�v�e� �t�h�e� �c�o�m�p�r�e�s�s�o�r� �p�l�a�t�f�o�r�m� �a�s�s�e�m�b�l�y�.� �P�e�r�f�o�r�m� 
�R�E�M�O�V�A�L� �a�n�d� �D�I�S�A�S�S�E�M�B�L�Y� �p�r�o�c�e�d�u�r�e�s� �5�.�9�.�3�.�1�,� �s�t�e�p�s� �1� 
�t�h�r�o�u�g�h� �5�,� �a�n�d� �5�.�9�.�3�.�2�,� �s�t�e�p�s� �1� �a�n�d� �9�.� 

�2�.� �R�e�m�o�v�e� �t�h�e� �e�i�g�h�t� �c�y�l�i�n�d�e�r� �h�e�a�d� �s�c�r�e�w�s� �1� �f�r�o�m� �t�h�e� �c�y�l�i�n�d�e�r� �h�e�a�d�s� 
�2�,�1�1�.� 

�3�.�  ��R�e�m�o�v�e� �b�o�t�h� �t�h�e� �c�y�l�i�n�d�e�r� �h�e�a�d�s� �2�,� �1�1�,� �t�h�e� �v�a�l�v�e� �p�l�a�t�e�s� �1�3�,� �2�4� 
 �� �a�n�d� �t�h�e� �c�o�n�n�e�c�t�o�r� �t�u�b�e�s� �4�.� 

�4�.� �R�e�m�o�v�e� �a�n�d� �d�i�s�c�a�r�d� �t�h�e� �p�i�s�t�o�n� �s�l�e�e�v�e�s� �7�.� 

�5�.� �R�e�m�o�v�e� �t�h�e� �t�w�o� �r�e�t�a�i�n�i�n�g� �p�l�a�t�e� �s�c�r�e�w�s� �8� �o�n� �e�a�c�h� �p�i�s�t�o�n� �t�o� 
�s�e�p�a�r�a�t�e� �t�h�e� �r�e�t�a�i�n�i�n�g� �p�l�a�t�e� �9� �a�n�d� �t�h�e� �c�u�p� �s�e�a�l� �1�0� �f�r�o�m� �t�h�e� �p�i�s�t�o�n� 
�r�o�d� �2�0�.� �D�i�s�c�a�r�d� �t�h�e� �c�u�p� �s�e�a�l�s�.� 

�5�.�2�1�.�2�.�2� �R�e�a�s�s�e�m�b�l�y ��G�a�s�t� �C�o�m�p�r�e�s�s�o�r� 

�F�i�g�u�r�e� �6�-�1�7�:� �G�a�s�t� �C�o�m�p�r�e�s�s�o�r� 

� � 

�N�O�T�E�:� �A�n� �e�x�t�r�a� �p�i�s�t�o�n� �r�o�d� �i�s� �r�e�q�u�i�r�e�d� �t�o� �f�i�t� �t�h�e� �c�u�p� �s�e�a�l� �a�n�d� �r�e�t�a�i�n�i�n�g� �p�l�a�t�e� �i�n�t�o� �t�h�e� 
�p�i�s�t�o�n� �s�l�e�e�v�e�.� 
� � 

�1�.� �P�l�a�c�e� �t�h�e� �p�i�s�t�o�n� �s�l�e�e�v�e� �7� �o�v�e�r� �t�h�e� �t�o�p� �o�f� �t�h�e� �e�x�t�r�a� �p�i�s�t�o�n� �r�o�d� �2�0� 
�a�n�d� �l�e�t� �i�t� �d�r�o�p� �t�o� �t�h�e� �b�o�t�t�o�m� �o�f� �t�h�e� �r�o�d�.� 

�D�i�s�a�s�s�e�m�b�l�y� �G�u�i�d�e� �|� �1�1�7� 
�4�9�4�4�3�8� �R�e�v�.� �B� 

� � � � � 



�S�e�c�t�i�o�n� �5�.�2�1� �C�o�m�p�r�e�s�s�o�r� �C�u�p� �S�e�a�l� �4�9�2�a� �&� �5�9�0� �O�X�Y�G�E�N� �C�O�N�C�E�N�T�R�A�T�O�R� �S�E�R�V�I�C�E� �M�A�N�U�A�L� 

�5�.�2�1�.�3� 

�1�1�8�]� �D�i�s�a�s�s�e�m�b�l�y� �G�u�i�d�e� 

�2�.� �P�l�a�c�e� �a� �n�e�w� �c�u�p� �s�e�a�l� �1�0� �o�n�t�o� �t�h�e� �t�o�p� �o�f� �t�h�e� �e�x�t�r�a� �p�i�s�t�o�n� �r�o�d� �2�0�.� 
�E�n�s�u�r�e� �t�h�a�t� �t�h�e� �i�n�s�i�d�e� �d�i�a�m�e�t�e�r� �o�f� �t�h�e� �c�u�p� �s�e�a�l� �1�0� �f�i�t�s� �o�v�e�r� �t�h�e� 
�o�u�t�s�i�d�e� �d�i�a�m�e�t�e�r� �o�f� �t�h�e� �r�i�d�g�e� �o�n� �t�h�e� �t�o�p� �o�f� �t�h�e� �p�i�s�t�o�n� �r�o�d� �2�0�.� 

�3�.� �P�l�a�c�e� �t�h�e� �r�e�t�a�i�n�i�n�g� �p�l�a�t�e� �9� �o�v�e�r� �t�h�e� �c�u�p� �s�e�a�l� �1�0� �a�n�d� �t�h�e� �p�i�s�t�o�n� 
�r�o�d� �2�0�,� �l�i�n�i�n�g� �u�p� �t�h�e� �s�c�r�e�w� �h�o�l�e�s�.� 

�4�.� �I�n�s�t�a�l�l� �t�h�e� �t�w�o� �s�c�r�e�w�s� �8� �a�n�d� �h�a�n�d� �t�i�g�h�t�e�n� �t�o� �s�e�c�u�r�e� �t�h�e� �r�e�t�a�i�n�i�n�g� 
�p�l�a�t�e� �9� �a�n�d� �c�u�p� �s�e�a�l� �1�0� �t�o� �t�h�e� �e�x�t�r�a� �p�i�s�t�o�n� �r�o�d� �2�0�.� 

�5�.� �P�u�l�l� �t�h�e� �p�i�s�t�o�n� �s�l�e�e�v�e� �7� �u�p� �a�r�o�u�n�d� �t�h�e� �c�u�p� �s�e�a�l� �1�0� �a�n�d� �t�h�e� 
�r�e�t�a�i�n�i�n�g� �p�l�a�t�e� �9� �t�o� �f�o�r�m� �t�h�e� �c�u�p� �s�e�a�l�.� 

�6�.� �W�i�t�h� �t�h�e� �p�i�s�t�o�n� �s�l�e�e�v�e� �7� �i�n� �p�l�a�c�e� �o�v�e�r� �t�h�e� �c�u�p� �s�e�a�l� �1�0�,� �r�e�m�o�v�e� 
�t�h�e� �t�w�o� �s�c�r�e�w�s� �8� �a�n�d� �r�e�m�o�v�e� �t�h�e� �c�o�m�p�l�e�t�e� �a�s�s�e�m�b�l�y� �f�r�o�m� �t�h�e� 
�e�x�t�r�a� �p�i�s�t�o�n� �r�o�d� �2�0�.� 

�7�.� �P�l�a�c�e� �t�h�e� �p�i�s�t�o�n� �s�l�e�e�v�e� �7�,� �c�u�p� �s�e�a�l� �1�0�,� �a�n�d� �r�e�t�a�i�n�i�n�g� �p�l�a�t�e� �9� 
�a�s�s�e�m�b�l�y� �o�n� �t�h�e� �p�i�s�t�o�n� �r�o�d� �2�0� �i�n� �t�h�e� �c�o�m�p�r�e�s�s�o�r�.� 

�8�.� �P�l�a�c�e� �L�O�C�T�I�T�E� �2�4�2� �i�n� �t�h�e� �t�w�o� �s�c�r�e�w� �h�o�l�e�s� �o�f� �t�h�e� �p�i�s�t�o�n� �r�o�d� 
�a�n�d� �t�o�r�q�u�e� �t�h�e� �t�w�o� �s�c�r�e�w�s� �t�o� �3�6� �0�b�f� �-� �i�n� �(�4�.�0�7� �N� �m�)�.� 

�9�.� �R�e�p�e�a�t� �s�t�e�p�s� �1� �t�o� �8� �f�o�r� �t�h�e� �o�t�h�e�r� �p�i�s�t�o�n�.� 

�1�0�.� �R�e�p�l�a�c�e� �t�h�e� �v�a�l�v�e� �p�l�a�t�e�s� �1�3�,� �2�4�,� �c�y�l�i�n�d�e�r� �h�e�a�d�s� �2�,� �1�1� �a�n�d� 
�c�o�n�n�e�c�t�o�r� �t�u�b�e�s� �4�.� �R�e�v�e�r�s�e� �t�h�e� �R�E�M�O�V�A�L� �p�r�o�c�e�d�u�r�e�s� 
�(�5�.�2�1�.�2�.�1�)�.� 

�1�1�.� �I�n�s�t�a�l�l� �t�h�e� �e�i�g�h�t� �c�y�l�i�n�d�e�r� �h�e�a�d� �s�c�r�e�w�s� �1� �a�n�d� �t�o�r�q�u�e� �t�h�e�m� �t�o� 
�3�6� �I�b�f� �-� �i�n� �(�4�.�0�7� �N� �-� �m�}� �i�n� �a� �c�r�i�s�s�c�r�o�s�s� �p�a�t�t�e�r�n� �(�F�i�g�u�r�e� �9�-�1�1�)�.� 

�5�.�2�1�.�2�.�3� �-� �I�n�s�t�a�l�l�a�t�i�o�n ��G�a�s�t� �C�o�m�p�r�e�s�s�o�r� 

�1�.� �R�e�p�l�a�c�e� �t�h�e� �c�o�m�p�r�e�s�s�o�r� �p�l�a�t�f�o�r�m� �a�s�s�e�m�b�l�y�.� �R�e�v�e�r�s�e� 
�D�I�S�A�S�S�E�M�B�L�Y� �a�n�d� �R�E�M�O�V�A�L� �p�r�o�c�e�d�u�r�e�s� �5�.�9�.�3�.�1�,� �s�t�e�p�s� �1� 
�t�h�r�o�u�g�h� �5�,� �a�n�d� �5�.�9�.�3�.�2�,� �s�t�e�p�s� �1� �a�n�d� �9�.� 

�2�.� �V�e�r�i�f�y� �t�h�e� �p�e�r�f�o�r�m�a�n�c�e� �o�f� �t�h�e� �s�y�s�t�e�m� �(�S�e�c�t�i�o�n� �3�)� �b�e�f�o�r�e� �u�s�i�n�g� �t�h�e� 
�c�o�n�c�e�n�t�r�a�t�o�r�.� 

�2�6�5�0� �T�h�o�m�a�s� �C�o�m�p�r�e�s�s�o�r� 

�5�.�2�1�.�3�.�1� �R�e�m�o�v�a�l ��2�6�5�0� �T�h�o�m�a�s� �C�o�m�p�r�e�s�s�o�r� 

�1�.� �R�e�m�o�v�e� �t�h�e� �c�o�m�p�r�e�s�s�o�r� �p�l�a�t�f�o�r�m� �a�s�s�e�m�b�l�y�.� �P�e�r�f�o�r�m� 
�R�E�M�O�V�A�L� �a�n�d� �D�I�S�A�S�S�E�M�B�L�Y� �p�r�o�c�e�d�u�r�e�s� �5�.�9�.�4�.�1�,� �s�t�e�p�s� �1� 
�t�h�r�o�u�g�h� �5�,� �a�n�d� �5�.�9�.�4�.�2�,� �s�t�e�p�s� �1� �a�n�d� �2�.� 

� � 

�N�O�T�E�:� �R�e�m�o�v�e� �t�h�e� �e�i�g�h�t� �c�y�l�i�n�d�e�r� �h�e�a�d� �s�c�r�e�w�s� �a�n�d� �r�e�t�a�i�n�i�n�g� �p�l�a�t�e�s� �w�i�t�h� �a� �N�o�.� �2�5� 
�t�o�r�x�-�h�e�a�d� �s�c�r�e�w�d�r�i�v�e�r�.� 
� � 

�F�i�g�u�r�e� �6�-�1�6�:� �2�6�5�0� �T�h�o�m�a�s� �C�o�m�p�r�e�s�s�o�r� 

�4�9�4�4�3�8� �R�e�v�.� �B� 

� 



�4�9�2�a� �&� �5�9�0� �O�X�Y�G�E�N� �C�O�N�C�E�N�T�R�A�T�O�R� �S�E�R�V�I�C�E� �M�A�N�U�A�L� �S�e�c�t�i�o�n� �5�.�2�1� �C�o�m�p�r�e�s�s�o�r� �C�u�p� �S�e�a�l� 

�R�e�m�o�v�e� �t�h�e� �e�i�g�h�t� �c�y�l�i�n�d�e�r� �h�e�a�d� �s�c�r�e�w�s� �1� �f�r�o�m� �t�h�e� �c�y�l�i�n�d�e�r� �h�e�a�d� 
�2�.� �:� 

�R�e�m�o�v�e� �b�o�t�h� �t�h�e� �c�y�l�i�n�d�e�r� �h�e�a�d� �2� �a�n�d� �t�h�e� �v�a�l�v�e� �p�l�a�t�e�s� �4�.� 

�R�e�m�o�v�e� �a�n�d� �d�i�s�c�a�r�d� �t�h�e� �p�i�s�t�o�n� �s�l�e�e�v�e�s� �1�3�.� 

�R�e�m�o�v�e� �t�h�e� �r�e�t�a�i�n�i�n�g� �p�l�a�t�e� �s�c�r�e�w� �1�0� �o�n� �e�a�c�h� �p�i�s�t�o�n� �t�o� �s�e�p�a�r�a�t�e� 
�t�h�e� �r�e�t�a�i�n�i�n�g� �p�l�a�t�e� �1�0�,� �t�h�e� �c�u�p� �s�e�a�l� �1�2�,� �a�n�d� �t�h�e� �p�i�s�t�o�n� �r�o�d� �1�4�.� 
�D�i�s�c�a�r�d� �t�h�e� �c�u�p� �s�e�a�l�s�.� 

�5�.�2�1�.�3�.�2� �R�e�a�s�s�e�m�b�l�y ��2�6�5�0� �T�h�o�m�a�s� �C�o�m�p�r�e�s�s�o�r� 

�F�i�g�u�r�e� �6�-�1�6�:� �2�6�5�0� �T�h�o�m�a�s� �C�o�m�p�r�e�s�s�o�r� 

� � 

�N�O�T�E�:� �A�n� �e�x�t�r�a� �p�i�s�t�o�n� �r�o�d� �i�s� �r�e�q�u�i�r�e�d� �t�o� �f�i�t� �t�h�e� �c�u�p� �s�e�a�l� �a�n�d� �r�e�t�a�i�n�i�n�g� �p�l�a�t�e� �i�n�t�o� �t�h�e� 
�p�i�s�t�o�n� �s�l�e�e�v�e�.� 
� � 

�1�0�.� 

�1�1�.� 

�4�9�4�4�3�8� �R�e�v�.� �B� 

�P�l�a�c�e� �t�h�e� �p�i�s�t�o�n� �s�l�e�e�v�e� �1�3� �o�v�e�r� �t�h�e� �t�o�p� �o�f� �t�h�e� �e�x�t�r�a� �p�i�s�t�o�n� �r�o�d� �1�4� 
�a�n�d� �l�e�t� �i�t� �d�r�o�p� �t�o� �t�h�e� �b�o�t�t�o�m� �o�f� �t�h�e� �r�o�d�.� 

�P�l�a�c�e� �a� �n�e�w� �c�u�p� �s�e�a�l� �1�2� �o�n�t�o� �t�h�e� �t�o�p� �o�f� �t�h�e� �e�x�t�r�a� �p�i�s�t�o�n� �r�o�d� �1�4�.� 
�E�n�s�u�r�e� �t�h�a�t� �t�h�e� �i�n�s�i�d�e� �d�i�a�m�e�t�e�r� �o�f� �t�h�e� �c�u�p� �s�e�a�l� �1�2� �f�i�t�s� �o�v�e�r� �t�h�e� 
�o�u�t�s�i�d�e� �d�i�a�m�e�t�e�r� �o�f� �t�h�e� �r�i�d�g�e� �o�n� �t�h�e� �t�o�p� �o�f� �t�h�e� �p�i�s�t�o�n� �r�o�d� �1�4�.� 

�P�l�a�c�e� �t�h�e� �r�e�t�a�i�n�i�n�g� �p�l�a�t�e� �1�1� �o�v�e�r� �t�h�e� �c�u�p� �s�e�a�l� �1�2� �a�n�d� �t�h�e� �p�i�s�t�o�n� 
�r�o�d� �1�4�,� �l�i�n�i�n�g� �u�p� �t�h�e� �s�c�r�e�w� �h�o�l�e� �a�n�d� �i�n�d�e�x�i�n�g� �k�e�y�.� 

�I�n�s�t�a�l�l� �t�h�e� �s�c�r�e�w� �1�0� �a�n�d� �h�a�n�d� �t�i�g�h�t�e�n�,� �t�o� �s�e�c�u�r�e� �t�h�e� �r�e�t�a�i�n�i�n�g� 
�p�l�a�t�e� �1�1� �a�n�d� �c�u�p� �s�e�a�l� �1�2� �t�o� �t�h�e� �e�x�t�r�a� �p�i�s�t�o�n� �r�o�d� �1�4�.� 

�P�u�i�l� �t�h�e� �p�i�s�t�o�n� �s�l�e�e�v�e� �1�3� �u�p� �a�r�o�u�n�d� �t�h�e� �c�u�p� �s�e�a�l� �1�2� �a�n�d� �t�h�e� 
�r�e�t�a�i�n�i�n�g� �p�l�a�t�e� �1�1� �t�o� �f�o�r�m� �t�h�e� �c�u�p� �s�e�a�l�.� 

�W�i�t�h� �t�h�e� �p�i�s�t�o�n� �s�l�e�e�v�e� �1�3� �i�n� �p�l�a�c�e� �o�v�e�r� �t�h�e� �c�u�p� �s�e�a�l� �1�2�,� �r�e�m�o�v�e� 
�t�h�e� �s�c�r�e�w� �1�0� �a�n�d� �r�e�m�o�v�e� �t�h�e� �c�o�m�p�l�e�t�e� �a�s�s�e�m�b�l�y� �f�r�o�m� �t�h�e� �e�x�t�r�a� 
�p�i�s�t�o�n� �r�o�d� �1�4�.� 

�P�l�a�c�e� �t�h�e� �p�i�s�t�o�n� �s�l�e�e�v�e� �1�3�,� �c�u�p� �s�e�a�l� �1�2�,� �a�n�d� �r�e�t�a�i�n�i�n�g� �p�l�a�t�e� �1�1� 
�a�s�s�e�m�b�l�y� �o�n� �t�h�e� �p�i�s�t�o�n� �r�o�d� �1�4� �i�n� �t�h�e� �c�o�m�p�r�e�s�s�o�r�.� �R�o�t�a�t�e� �t�h�e� 
�r�e�t�a�i�n�i�n�g� �p�l�a�t�e� �t�o� �p�o�s�i�t�i�o�n� �t�h�e� �i�n�d�e�x�i�n�g� �k�e�y� �(�F�i�g�u�r�e� �6�-�1�6�)�.� 

�P�l�a�c�e� �L�O�C�T�I�T�E� �2�4�2� �o�n� �t�h�e� �s�c�r�e�w� �t�h�r�e�a�d�s� �a�n�d� �t�o�r�q�u�e� �t�h�e� �s�c�r�e�w� 
�t�o� �6�0� �I�b�f� �-� �i�n� �(�6�.�7�8� �N� �-� �m�)�.� 

�R�e�p�e�a�t� �s�t�e�p�s� �1� �t�o� �8� �f�o�r� �t�h�e� �o�t�h�e�r� �p�i�s�t�o�n�.� 

�R�e�p�l�a�c�e� �t�h�e� �v�a�l�v�e� �p�l�a�t�e�s� �4� �a�n�d� �c�y�l�i�n�d�e�r� �h�e�a�d� �2� �b�y� �r�e�v�e�r�s�i�n�g� �t�h�e� 
�R�E�M�O�V�A�L� �p�r�o�c�e�d�u�r�e�s�.� 

�I�n�s�t�a�l�l� �t�h�e� �e�i�g�h�t� �c�y�l�i�n�d�e�r� �h�e�a�d� �s�c�r�e�w�s� �1� �a�n�d� �t�o�r�q�u�e� �t�h�e�m� �t�o� 
�4�0� �I�b�f� �-� �i�n� �(�4�.�5�2� �N� �-� �m�)� �i�n� �a� �c�r�i�s�s�c�r�o�s�s� �p�a�t�t�e�r�n� �(�F�i�g�u�r�e� �9�-�1�1�)�.� 

�D�i�s�a�s�s�e�m�b�l�y� �G�u�i�d�e� �|� �1�1�9



�S�e�c�t�i�o�n� �5�.�2�2� �O�C�I� �P�C�B� 

�5�.�2�2� �O�C�I�P�C�B� 

�5�.�2�2�.�1� 

�5�.�2�2�.�2� 

�1�2�0�|� �D�i�s�a�s�s�e�m�b�l�y� �G�u�i�d�e� 

� � 

�4�9�2�a� �&� �5�9�0� �O�X�Y�G�E�N� �C�O�N�C�E�N�T�R�A�T�O�R� �S�E�R�V�I�C�E� �M�A�N�U�A�L� 

�5�.�2�1�.�3�.�3� �I�n�s�t�a�l�l�a�t�i�o�n ��2�6�5�0� �T�h�o�m�a�s� �C�o�m�p�r�e�s�s�o�r� 

�F�i�g�u�r�e� �6�-�1�1�:� �2�6�5�0� �T�h�o�m�a�s� �C�o�m�p�r�e�s�s�o�r� �P�l�a�t�f�o�r�m� �A�s�s�e�m�b�l�y� 

�1�.� �R�e�p�l�a�c�e� �t�h�e� �c�o�m�p�r�e�s�s�o�r� �p�l�a�t�f�o�r�m� �a�s�s�e�m�b�l�y�.� �R�e�v�e�r�s�e� 
�D�I�S�A�S�S�E�M�B�L�Y� �a�n�d� �R�E�M�O�V�A�L� �p�r�o�c�e�d�u�r�e�s� �5�.�9�.�4�.�1�,� �s�t�e�p�s� �1� 
�t�h�r�o�u�g�h� �5�,� �a�n�d� �5�.�9�.�4�.�2�,� �s�t�e�p�s� �1� �a�n�d� �2�.� 

�2�.� �V�e�r�i�f�y� �t�h�e� �p�e�r�f�o�r�m�a�n�c�e� �o�f� �t�h�e� �s�y�s�t�e�m� �(�S�e�c�t�i�o�n� �3�)� �b�e�f�o�r�e� �u�s�i�n�g� �t�h�e� 
�c�o�n�c�e�n�t�r�a�t�o�r�.� 

� � 

�a�g�e� �C�A�U�T�I�O�N�:� �T�h�e� �O�C�I� �P�C�B� �c�o�n�t�a�i�n�s� �c�o�m�p�l�e�m�e�n�t�a�r�y� �m�e�t�a�l� �o�x�i�d�e� �s�e�m�i�c�o�n�d�u�c�t�o�r� 
�k� �A� �(�C�M�O�S�)� �i�n�t�e�g�r�a�t�e�d� �c�i�r�c�u�i�t�s� �(�1�C�s�)�,� �w�h�i�c�h� �a�r�e� �E�S�D�-�s�e�n�s�i�t�i�v�e� �d�e�v�i�c�e�s�.� �T�a�k�e� 

�p�r�e�c�a�u�t�i�o�n�s� �h�a�n�d�l�i�n�g� �t�h�e� �b�o�a�r�d� �t�o� �p�r�e�v�e�n�t� �s�t�a�t�i�c� �d�i�s�c�h�a�r�g�e�,� �w�h�i�c�h� �c�o�u�l�d� 
�d�a�m�a�g�e� �b�o�a�r�d� �c�o�m�p�o�n�e�n�t�s�.� �T�o� �p�r�e�v�e�n�t� �I�C� �d�a�m�a�g�e�,� �o�b�s�e�r�v�e� �s�t�a�n�d�a�r�d� �s�a�f�e�t�y� �p�r�o�c�e�d�u�r�e�s� 
�a�s� �f�o�l�l�o�w�s�:� �:� 

�W�e�a�r� �a�n� �E�S�D� �g�r�o�u�n�d�i�n�g� �w�r�i�s�t� �s�t�r�a�p� �p�r�o�p�e�r�l�y� �c�o�n�n�e�c�t�e�d� �t�o� �a� �g�r�o�u�n�d�e�d� �s�o�u�r�c�e�.� 
�W�o�r�k� �o�n� �g�r�o�u�n�d�e�d� �c�o�n�d�u�c�t�i�v�e� �m�a�t�.� 
�H�a�n�d�l�e� �P�C�B� �b�y� �e�d�g�e�s� �o�n�l�y�.� 
�S�t�o�r�e� �P�C�B� �i�n� �a�n� �E�S�D� �s�t�a�t�i�c�-�s�h�i�e�l�d�i�n�g� �b�a�g�.� �D�o� �n�o�t� �p�l�a�c�e� �P�C�B� �o�n� �b�a�g� �e�x�t�e�r�i�o�r�.� 
�N�e�v�e�r� �a�p�p�l�y� �l�e�a�k� �d�e�t�e�c�t�i�o�n� �s�o�l�u�t�i�o�n� �t�o� �a� �P�C�B�.� 

�R�e�m�o�v�a�l� 

�F�i�g�u�r�e� �6�-�2�4�:� �C�o�n�t�r�o�l� �O�C�I� �P�C�B� �a�n�d� �C�o�n�t�r�o�l� �P�a�n�e�l� 

�1�.� �O�p�e�n� �t�h�e� �c�a�b�i�n�e�t�,� �a�s� �d�e�s�c�r�i�b�e�d� �i�n� �S�e�c�t�i�o�n� �5�.�1�.�1�.� 

�D�i�s�c�o�n�n�e�c�t� �a�l�l� �w�i�r�i�n�g� �o�n� �t�h�e� �O�C�I� �P�C�B� �1�6�.� 

�C�a�r�e�f�u�l�l�y� �c�u�t� �t�h�e� �t�w�o� �p�r�o�d�u�c�t� �g�a�s� �t�u�b�e�s� �w�h�e�r�e� �t�h�e�y� �c�o�n�n�e�c�t� �t�o� �t�h�e� �g�a�s� 
�s�a�m�p�l�i�n�g� �c�h�a�m�b�e�r� �o�n� �t�h�e� �O�C�I� �P�C�B�.� 

�R�e�m�o�v�e� �t�h�e� �s�i�x� �s�c�r�e�w�s� �1�5� �w�h�i�c�h� �a�t�t�a�c�h� �t�h�e� �O�C�I� �P�C�B� �t�o� �t�h�e� �a�i�r� �i�n�l�e�t� �d�u�c�t� 
�c�o�v�e�r� �1�8�.� 

�I�n�s�t�a�l�l�a�t�i�o�n� 

�F�i�g�u�r�e� �6�-�2�4�:� �C�o�n�t�r�o�l� �O�C�I� �P�C�B� �a�n�d� �C�o�n�t�r�o�l� �P�a�n�e�l� 

� � 

�N�O�T�E�:� �T�h�e� �w�i�r�e� �h�a�r�n�e�s�s� �c�o�n�n�e�c�t�o�r�s� �a�r�e� �k�e�y�e�d� �a�n�d� �m�a�y� �o�n�l�y� �b�e� �i�n�s�t�a�l�l�e�d� �i�n� �o�n�e� �d�i�r�e�c�t�i�o�n�.� �M�a�t�c�h� 
�c�o�n�n�e�c�t�o�r� �c�o�n�f�i�g�u�r�a�t�i�o�n� �t�o� �O�C�I� �P�C�B� �p�i�n�s� �b�e�f�o�r�e� �a�t�t�e�m�p�t�i�n�g� �t�o� �r�e�i�n�s�t�a�l�l� �t�h�e� �c�o�n�n�e�c�t�o�r�.� 
� � 

�.� �I�n�s�t�a�l�l� �t�h�e� �O�C�I� �P�C�B� �b�y� �r�e�v�e�r�s�i�n�g� �t�h�e� �R�E�M�O�V�A�L� �p�r�o�c�e�d�u�r�e�.� �1� 

�2�.� �T�i�g�h�t�e�n� �t�h�e� �s�i�x� �s�c�r�e�w�s� �1�5� �o�f� �t�h�e� �O�C�I� �P�C�B� �i�n� �a� �c�r�i�s�s�c�r�o�s�s� �p�a�t�t�e�r�n�.� 

�3�.� 

�4� 

�C�l�o�s�e� �t�h�e� �c�a�b�i�n�e�t�,� �a�s� �d�e�s�c�r�i�b�e�d� �i�n� �S�e�c�t�i�o�n� �5�.�1�.�2�.� 

�.� �V�e�r�i�f�y� �t�h�e� �p�e�r�f�o�r�m�a�n�c�e� �o�f� �t�h�e� �s�y�s�t�e�m� �(�S�e�c�t�i�o�n� �3�)� �b�e�f�o�r�e� �u�s�i�n�g� �t�h�e� 
�c�o�n�c�e�n�t�r�a�t�o�r�,� 

�x� �4�9�4�4�3�8� �R�e�v�.� �B� 

�e
�r



� � 

�4�9�2�3� �&� �5�9�0� �O�X�Y�G�E�N� �C�O�N�C�E�N�T�R�A�T�O�R� �S�E�R�V�I�C�E� �M�A�N�U�A�L� �S�e�c�t�i�o�n� �5�.�2�3� �C�o�n�t�r�o�l�/�O�C�i� �C�o�m�b�o� �P�C�B� 

�5�.�2�3� �C�O�N�T�R�O�L�/�O�C�I� �C�O�M�B�O� �P�C�B� 

� � 

�a�f�t�e� �C�A�U�T�I�O�N�:� �T�h�e� �C�o�n�t�r�o�l�/�O�C�l� �C�o�m�b�o� �P�C�B� �c�o�n�t�a�i�n�s� �c�o�m�p�l�e�m�e�n�t�a�r�y� �m�e�t�a�l� �o�x�i�d�e� 
�C� �7� �s�e�m�i�c�o�n�d�u�c�t�o�r� �(�C�M�O�S�)� �i�n�t�e�g�r�a�t�e�d� �c�i�r�c�u�i�t�s� �(�I�C�s�)�,� �w�h�i�c�h� �a�r�e� �E�S�D�-�s�e�n�s�i�t�i�v�e� 

�d�e�v�i�c�e�s�.� �T�a�k�e� �p�r�e�c�a�u�t�i�o�n�s� �h�a�n�d�l�i�n�g� �t�h�e� �b�o�a�r�d� �t�o� �p�r�e�v�e�n�t� �s�t�a�t�i�c� �d�i�s�c�h�a�r�g�e�,� 
�w�h�i�c�h� �c�o�u�l�d� �d�a�m�a�g�e� �b�o�a�r�d� �c�o�m�p�o�n�e�n�t�s�.� �T�o� �p�r�e�v�e�n�t� �I�C� �d�a�m�a�g�e�,� �o�b�s�e�r�v�e� �s�t�a�n�d�a�r�d� 
�s�a�f�e�t�y� �p�r�o�c�e�d�u�r�e�s� �a�s� �f�o�l�l�o�w�s�:� 

�*� �W�e�a�r� �a�n� �E�S�D� �g�r�o�u�n�d�i�n�g� �w�r�i�s�t� �s�t�r�a�p� �p�r�o�p�e�r�l�y� �c�o�n�n�e�c�t�e�d� �t�o� �a� �g�r�o�u�n�d�e�d� �s�o�u�r�c�e�.� 
�W�o�r�k� �o�n� �g�r�o�u�n�d�e�d� �c�o�n�d�u�c�t�i�v�e� �m�a�t�.� 
�H�a�n�d�l�e� �P�C�B� �b�y� �e�d�g�e�s� �o�n�l�y�.� 
�S�t�o�r�e� �P�C�B� �i�n� �a�n� �E�S�D�.� �s�t�a�t�i�c�-�s�h�i�e�l�d�i�n�g� �b�a�g�.� �D�o� �n�o�t� �p�l�a�c�e� �P�C�B� �o�n� �b�a�g� �e�x�t�e�r�i�o�r�.� 
�N�e�v�e�r� �a�p�p�l�y� �l�e�a�k� �d�e�t�e�c�t�i�o�n� �s�o�l�u�t�i�o�n� �t�o� �a� �P�C�B�.� 

�5�.�2�3�4� �R�e�m�o�v�a�l� 

�F�i�g�u�r�e� �6�-�2�5�:� �C�o�n�t�r�o�l�/�O�C�I� �C�o�m�b�o� �P�C�B� �a�n�d� �C�o�n�t�r�o�l� �P�a�n�e�l� 

�1�.� �P�e�r�f�o�r�m� �O�P�E�N�I�N�G� �p�r�o�c�e�d�u�r�e� �a�s� �d�e�s�c�r�i�b�e�d� �i�n� �S�e�c�t�i�o�n� �5�.�1�.�1�.� 

�2�.� �D�i�s�c�o�n�n�e�c�t� �a�l�l� �w�i�r�i�n�g� �1�2�,� �1�3�,� �1�4� �o�n� �t�h�e� �C�o�n�t�r�o�l�/�O�C�I� �C�o�m�b�o� �P�C�B�,� 

�3�.� �C�a�r�e�f�u�l�l�y� �c�u�t� �t�h�e� �t�w�o� �p�r�o�d�u�c�t� �g�a�s� �t�u�b�e�s� �w�h�e�r�e� �t�h�e�y� �c�o�n�n�e�c�t� �t�o� �t�h�e� �g�a�s� 
�s�a�m�p�l�i�n�g� �c�h�a�m�b�e�r� �o�n� �t�h�e� �C�o�n�t�r�o�l�/�O�C�I� �C�o�m�b�o� �P�C�B�.� 

�4�.� �R�e�m�o�v�e� �t�h�e� �1�0� �s�c�r�e�w�s� �1�6� �w�h�i�c�h� �a�t�t�a�c�h� �t�h�e� �C�o�n�t�r�o�l�/�O�C�I� �C�o�m�b�o� �P�C�B� �t�o� 
�t�h�e� �a�i�r� �i�n�l�e�t� �d�u�c�t� �c�o�v�e�r� �1�8�.� 

�5�.�2�3�.�2� �I�n�s�t�a�l�l�a�t�i�o�n� 

� � 

�N�O�T�E�:� �T�h�e� �w�i�r�e� �h�a�r�n�e�s�s� �c�o�n�n�e�c�t�o�r�s� �a�r�e� �k�e�y�e�d� �a�n�d� �m�a�y� �o�n�l�y� �b�e� �i�n�s�t�a�l�l�e�d� �i�n� �o�n�e� �d�i�r�e�c�t�i�o�n�.� �M�a�t�c�h� 
�c�o�n�n�e�c�t�o�r� �c�o�n�f�i�g�u�r�a�t�i�o�n� �t�o� �C�o�n�t�r�o�l�/�O�C�I� �C�o�m�b�o� �P�C�B� �p�i�n�s� �b�e�f�o�r�e� �a�t�t�e�m�p�t�i�n�g� �t�o� �r�e�i�n�s�t�a�l�l� �t�h�e� �c�o�n�n�e�c�t�o�r�.� 
� � 

�1�.� �R�e�v�e�r�s�e� �R�E�M�O�V�A�L� �p�r�o�c�e�d�u�r�e�.� �I�n�s�t�a�l�l� �a�n�d� �t�i�g�h�t�e�n� �t�h�e� �1�0� �s�c�r�e�w�s� �1�6� �i�n� �a� 
�c�r�i�s�s�c�r�o�s�s� �p�a�t�t�e�r�n� �(�F�i�g�u�r�e� �9�-�1�0�)�.� 

�2�.� �P�e�r�f�o�r�m� �C�L�O�S�I�N�G� �p�r�o�c�e�d�u�r�e�s� �i�n� �S�e�c�t�i�o�n� �5�.�1�.�2�.� 

�3�.� �V�e�r�i�f�y� �t�h�e� �p�e�r�f�o�r�m�a�n�c�e� �o�f� �t�h�e� �s�y�s�t�e�m� �(�S�e�c�t�i�o�n� �3�)� �b�e�f�o�r�e� �u�s�i�n�g� �t�h�e� 
�c�o�n�c�e�n�t�r�a�t�o�r�.� 

�5�.�2�4� �O�C�I� �F�R�O�N�T� �P�A�N�E�L� �P�C�B� 

�5�.�2�4�.�1� �R�e�m�o�v�a�l� 

�F�i�g�u�r�e� �6�-�2�4�:� �C�o�n�t�r�o�l� �O�C�I� �P�C�B� �a�n�d� �C�o�n�t�r�o�l� �P�a�n�e�l� 
�F�i�g�u�r�e� �6�-�2�5�:� �C�o�n�t�r�o�l�/�O�C�I� �C�o�m�b�o� �P�C�B� �a�n�d� �C�o�n�t�r�o�l� �P�a�n�e�l� 

�D�i�s�a�s�s�e�m�b�l�y� �G�u�i�d�e� �|� �1�2�1� 
�4�9�4�4�3�8� �R�e�v�.� �B� �,



�S�e�c�t�i�o�n� �5�.�2�5� �C�o�n�t�r�o�l�/�O�C�!� �P�C�B� �w�i�t�h� �R�e�m�o�v�a�b�l�e� �S�e�n�s�o�r� �4�9�2�a� �&� �5�9�0� �O�X�Y�G�E�N� �C�O�N�C�E�N�T�R�A�T�O�R� �S�E�R�V�I�C�E� �M�A�N�U�A�L� 

� � 

�a�g�e� �C�A�U�T�I�O�N�:� �T�h�e� �O�C�I� �P�C�B� �a�n�d� �t�h�e� �C�o�n�t�r�o�l�/�0�C�I� �C�o�m�b�o� �P�C�B� �c�o�n�t�a�i�n� �c�o�m�p�l�e�m�e�n�t�a�r�y� 
0D� �A� �m�e�t�a�l� �o�x�i�d�e� �s�e�m�i�c�o�n�d�u�c�t�o�r� �(�C�M�O�S�)� �i�n�t�e�g�r�a�t�e�d� �c�i�r�c�u�i�t�s� �(�1�C�s�)�,� �w�h�i�c�h� �a�r�e� �s�t�a�t�i�c�-� 

�s�e�n�s�i�t�i�v�e� �d�e�v�i�c�e�s�.� �T�a�k�e� �p�r�e�c�a�u�t�i�o�n�s� �h�a�n�d�l�i�n�g� �t�h�e� �b�o�a�r�d� �t�o� �p�r�e�v�e�n�t� �s�t�a�t�i�c� 
�d�i�s�c�h�a�r�g�e�,� �w�h�i�c�h� �c�o�u�l�d� �d�a�m�a�g�e� �b�o�a�r�d� �c�o�m�p�o�n�e�n�t�s�.� �T�o� �p�r�e�v�e�n�t� �I�C� �d�a�m�a�g�e�,� �o�b�s�e�r�v�e� 
�s�t�a�n�d�a�r�d� �s�a�f�e�t�y� �p�r�o�c�e�d�u�r�e�s� �a�s� �f�o�l�l�o�w�s�:� 

�©� �W�e�a�r� �a�n� �E�S�D� �g�r�o�u�n�d�i�n�g� �w�r�i�s�t� �s�t�r�a�p� �p�r�o�p�e�r�l�y� �c�o�n�n�e�c�t�e�d� �t�o� �a� �g�r�o�u�n�d�e�d� �s�o�u�r�c�e�.� 
�©� �W�o�r�k� �o�n� �g�r�o�u�n�d�e�d� �c�o�n�d�u�c�t�i�v�e� �m�a�t�.� 
�©� �H�a�n�d�l�e� �P�C�B� �b�y� �e�d�g�e�s� �o�n�l�y�.� 
�*� �S�t�o�r�e� �P�C�B� �i�n� �a�n� �E�S�D� �s�t�a�t�i�c�-�s�h�i�e�l�d�i�n�g� �b�a�g�.� �D�o� �n�o�t� �p�l�a�c�e� �P�C�B� �o�n� �b�a�g� �e�x�t�e�r�i�o�r�.� 
�©� �N�e�v�e�r� �a�p�p�l�y� �l�e�a�k� �d�e�t�e�c�t�i�o�n� �s�o�l�u�t�i�o�n� �t�o� �a� �P�C�B�.� 

�1�.� �O�p�e�n� �t�h�e� �c�a�b�i�n�e�t�,� �a�s� �d�e�s�c�r�i�b�e�d� �i�n� �S�e�c�t�i�o�n� �5�.�1�.�1�.� 

�2�.� �R�e�m�o�v�e� �t�h�e� �p�r�o�d�u�c�t� �g�a�s� �t�u�b�e�s� �f�r�o�m� �t�h�e� �f�l�o�w�m�e�t�e�r� �1� �i�n�l�e�t� �a�n�d� �o�u�t�l�e�t� 
�c�o�n�n�e�c�t�o�r�s�.� 

�3�.� �R�e�m�o�v�e� �t�h�e� �t�w�o� �f�l�o�w�m�e�t�e�r� �b�r�a�c�k�e�t�s� �5� �a�n�d� �n�u�t�s� �6� �f�r�o�m� �t�h�e� �f�l�o�w�m�e�t�e�r� 
�t�h�r�e�a�d�e�d� �c�o�n�n�e�c�t�o�r�s�.� 

�R�e�m�o�v�e� �t�h�e� �f�l�o�w�m�e�t�e�r� �1� �f�r�o�m� �t�h�e� �c�o�n�c�e�n�t�r�a�t�o�r�.� 

�R�e�m�o�v�e� �a�n�y� �w�i�r�i�n�g� �h�a�r�n�e�s�s�e�s� �f�r�o�m� �t�h�e� �O�C�I� �f�r�o�n�t� �p�a�n�e�l� �P�C�B� �8�.� 

�R�e�m�o�v�e� �t�h�e� �f�o�u�r� �n�y�l�o�n� �n�u�t�s� �9� �u�s�i�n�g� �a� �4�6� �i�n�.� �(�8� �m�m�)� �s�o�c�k�e�t� �w�r�e�n�c�h�.� 
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�R�e�m�o�v�e� �t�h�e� �O�C�I� �f�r�o�n�t� �p�a�n�e�l� �P�C�B� �8� �f�r�o�m� �t�h�e� �c�o�n�c�e�n�t�r�a�t�o�r� �c�a�b�i�n�e�t� �i�n�t�e�r�i�o�r�.� 

�5�.�2�4�.�2� �I�n�s�t�a�l�l�a�t�i�o�n� 

� � 

�N�O�T�E�:� �T�h�e� �w�i�r�e� �h�a�r�n�e�s�s� �c�o�n�n�e�c�t�o�r�s� �a�r�e� �k�e�y�e�d� �a�n�d� �m�a�y� �o�n�l�y� �b�e� �i�n�s�t�a�l�l�e�d� �i�n� �o�n�e� �d�i�r�e�c�t�i�o�n�.� �V�e�r�i�f�y� �c�o�r�r�e�c�t� 
�l�o�c�a�t�i�o�n� �a�n�d� �m�a�t�c�h� �c�o�n�n�e�c�t�o�r� �c�o�n�f�i�g�u�r�a�t�i�o�n� �t�o� �f�r�o�n�t� �p�a�n�e�l� �P�C�B� �p�i�n�s� �b�e�f�o�r�e� �a�t�t�e�m�p�t�i�n�g� �t�o� �r�e�i�n�s�t�a�l�l� �t�h�e� 
�c�o�n�n�e�c�t�o�r�.� 
� � 

�1�.� �I�n�s�t�a�l�l� �t�h�e� �r�e�p�l�a�c�e�m�e�n�t� �O�C�I� �f�r�o�n�t� �p�a�n�e�l� �P�C�B� �8� �b�y� �r�e�v�e�r�s�i�n�g� �t�h�e� �R�E�M�O�V�A�L� 
�p�r�o�c�e�d�u�r�e�.� �(�S�e�c�t�i�o�n� �5�.�2�4�.�1�,� �s�t�e�p�s� �2� �t�h�r�o�u�g�h� �7�.�)� 

�2�.� �A�f�t�e�r� �h�a�n�d�-�t�i�g�h�t�e�n�i�n�g� �t�h�e� �f�o�u�r� �n�y�l�o�n� �n�u�t�s� �9�,� �t�u�r�n� �e�a�c�h� �n�u�t� �n�o� �m�o�r�e� �t�h�a�n� 
�t�h�r�e�e� �q�u�a�r�t�e�r�s� �o�f� �a� �t�u�r�n�.� 

�3�.� �V�e�r�i�f�y� �t�h�e� �c�o�r�r�e�c�t� �c�o�n�n�e�c�t�i�o�n� �o�f� �t�h�e� �p�r�o�d�u�c�t� �g�a�s� �t�u�b�i�n�g� �t�o� �t�h�e� �f�l�o�w�m�e�t�e�r� �1�.� 

�4�.� �C�l�o�s�e� �t�h�e� �c�a�b�i�n�e�t�,� �a�s� �d�e�s�c�r�i�b�e�d� �i�n� �S�e�c�t�i�o�n� �5�.�1�.�2�.� 

�5�.� �V�e�r�i�f�y� �t�h�e� �p�e�r�f�o�r�m�a�n�c�e� �o�f� �t�h�e� �s�y�s�t�e�m� �(�S�e�c�t�i�o�n� �3�)� �b�e�f�o�r�e� �u�s�i�n�g� �t�h�e� 
�c�o�n�c�e�n�t�r�a�t�o�r�.� 

�5�.�2�5� �C�O�N�T�R�O�L�/�O�C�I� �P�C�B� �W�I�T�H� �R�E�M�O�V�A�B�L�E� �S�E�N�S�O�R� 

�5�.�2�5�.�1� �R�e�m�o�v�a�l� 

� � 

�N�O�T�E�:� �I�f� �t�h�e�r�e� �i�s� �a� �n�e�e�d� �t�o� �r�e�p�l�a�c�e� �t�h�e� �P�O�W�E�R� �S�w�i�t�c�h�,� �r�e�f�e�r� �t�o� �e�l�e�c�t�r�i�c�a�l� �s�c�h�e�m�a�t�i�c�,� �F�i�g�u�r�e� �9�-�5�.� 
� � 

�F�i�g�u�r�e� �6�-�2�6�:� �C�o�n�t�r�o�l�/�O�C�I� �P�C�B� �w�i�t�h� �R�e�m�o�v�a�b�l�e� �S�e�n�s�o�r� �a�n�d� �C�o�n�t�r�o�l� �P�a�n�e�l� 

�1�2�2�]� �D�i�s�a�s�s�e�m�b�l�y� �G�u�i�d�e� 
�4�9�4�4�3�8� �R�e�v�.� �B� 

� 



�4�9�2�a� �&� �5�9�0� �O�X�Y�G�E�N� �C�O�N�C�E�N�T�R�A�T�O�R� �S�E�R�V�I�C�E� �M�A�N�U�A�L� �S�e�c�t�i�o�n� �5�.�2�5� �C�o�n�t�r�o�V�/�O�C�!� �P�C�B� �w�i�t�h� �R�e�m�o�v�a�b�l�e� �S�e�n�s�o�r� 

�1�.� �O�p�e�n� �c�o�n�c�e�n�t�r�a�t�o�r� �c�a�b�i�n�e�t� �u�s�i�n�g� �t�h�e� �c�a�b�i�n�e�t� �o�p�e�n�i�n�g� �i�n�s�t�r�u�c�t�i�o�n�s� �f�r�o�m� �t�h�e� 
�O�x�y�g�e�n� �C�o�n�c�e�n�t�r�a�t�o�r� �S�e�r�v�i�c�e� �M�a�n�u�a�l� �(�s�e�e� �S�e�c�t�i�o�n� �5�.�1�.�1�)�.� 

� � 

�a�f�t� �C�A�U�T�I�O�N�:� �T�h�e� �O�C�I� �P�C�B� �c�o�n�t�a�i�n�s� �c�i�r�c�u�i�t�r�y� �w�h�i�c�h� �i�s� �E�S�D�-�s�e�n�s�i�t�i�v�e�.� �T�a�k�e� 
0D� �J� �p�r�e�c�a�u�t�i�o�n�s� �h�a�n�d�l�i�n�g� �t�h�e� �b�o�a�r�d� �t�o� �p�r�e�v�e�n�t� �s�t�a�t�i�c� �d�i�s�c�h�a�r�g�e�,� �w�h�i�c�h� �c�o�u�l�d� 

�d�a�m�a�g�e� �b�o�a�r�d� �c�o�m�p�o�n�e�n�t�s�.� �T�o� �p�r�e�v�e�n�t� �1�C� �d�a�m�a�g�e�,� �o�b�s�e�r�v�e� �s�t�a�n�d�a�r�d� 
�s�a�f�e�t�y� �p�r�o�c�e�d�u�r�e�s� �a�s� �f�o�l�l�o�w�s�:� 

�+� �W�e�a�r� �a�n� �E�S�D� �g�r�o�u�n�d�i�n�g� �w�r�i�s�t� �s�t�r�a�p� �p�r�o�p�e�r�l�y� �c�o�n�n�e�c�t�e�d� �t�o� �a� �g�r�o�u�n�d�e�d� 
�s�o�u�r�c�e�,� 
�W�o�r�k� �o�n� �g�r�o�u�n�d�e�d� �c�o�n�d�u�c�t�i�v�e� �m�a�t�.� 
�H�a�n�d�l�e� �P�C�B� �b�y� �e�d�g�e�s� �o�n�l�y�.� 
�S�t�o�r�e� �P�C�B� �i�n� �a�n� �E�S�D� �s�t�a�t�i�c�-�s�h�i�e�l�d�i�n�g� �b�a�g�.� �D�o� �n�o�t� �p�l�a�c�e� �P�C�B� �o�n� �b�a�g� �e�x�t�e�r�i�o�r�.� 
�N�e�v�e�r� �a�p�p�l�y� �l�e�a�k� �d�e�t�e�c�t�i�o�n� �s�o�l�u�t�i�o�n� �t�o� �a� �P�C�B�.� 

�D�i�s�c�o�n�n�e�c�t� �p�o�w�e�r� �s�w�i�t�c�h� �w�i�r�i�n�g� �h�a�r�n�e�s�s� �2� �f�r�o�m� �J�2�.� 

�D�i�s�c�o�n�n�e�c�t� �l�o�w� �v�o�l�t�a�g�e� �w�i�r�i�n�g� �h�a�r�n�e�s�s� �3� �f�r�o�m� �J�3�.� 

�D�i�s�c�o�n�n�e�c�t� �m�a�i�n� �p�o�w�e�r� �w�i�r�i�n�g� �h�a�r�n�e�s�s� �1� �f�r�o�m� �J�1�.� 

�R�e�m�o�v�e� �t�h�e� �Y�s� �i�n�.� �(�1�.�5�8� �m�m�)� �i�d�.� �o�x�y�g�e�n� �t�u�b�i�n�g� �4� �f�r�o�m� �s�e�n�s�o�r� �h�o�u�s�i�n�g�.� 

�R�e�m�o�v�e� �e�i�g�h�t� �s�c�r�e�w�s� �5�.� 

�R�e�m�o�v�e� �O�C�I� �b�o�a�r�d� �6� �f�r�o�m� �t�h�e� �a�i�r� �i�n�l�e�t� �d�u�c�t� �c�o�v�e�r� �7�.� 

�C�a�r�e�f�u�l�l�y� �p�l�a�c�e� �O�C�I� �b�o�a�r�d� �i�n�t�o� �t�h�e� �E�S�D� �s�t�a�t�i�c�-�s�h�i�e�l�d�i�n�g� �b�a�g�.� 
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�S�h�i�p� �t�h�e� �r�e�p�l�a�c�e�d� �O�C�I� �b�o�a�r�d� �t�o� �M�a�l�l�i�n�c�k�r�o�d�t� �O�x�y�g�e�n� �C�o�n�c�e�n�t�r�a�t�o�r� 
�D�i�v�i�s�i�o�n�:� �M�a�l�l�i�n�c�k�r�o�d�t� �I�n�c�.�,� �3� �M�i�s�s�o�u�r�i� �R�e�s�e�a�r�c�h� �P�a�r�k� �D�r�i�v�e�,� �S�t�.� �C�h�a�r�l�e�s�,� 
�M�O� �6�3�3�0�4�-�5�6�8�5�.� 

�5�.�2�5�.�2� �I�n�s�t�a�l�l�a�t�i�o�n� 

�F�i�g�u�r�e� �6�-�2�6�:� �C�o�n�t�r�o�l�/�O�C�I� �P�C�B� �w�i�t�h� �R�e�m�o�v�a�b�l�e� �S�e�n�s�o�r� �a�n�d� �C�o�n�t�r�o�l� �P�a�n�e�l� 

�F�o�r� �C�o�n�t�r�o�l�/�O�C�I� �P�C�B� �w�i�t�h� �R�e�m�o�v�a�b�l�e� �S�e�n�s�o�r� �6�A�,� �r�e�v�e�r�s�e� �t�h�e� �R�E�M�O�V�A�L� 
�p�r�o�c�e�d�u�r�e�,� �s�t�e�p�s� �1� �t�h�r�o�u�g�h� �8�,� �m�a�k�i�n�g� �s�u�r�e� �t�o� �t�i�g�h�t�e�n� �t�h�e� �e�i�g�h�t� �s�c�r�e�w�s� �5� �i�n� �t�h�e� 
�s�e�q�u�e�n�c�e� �s�h�o�w�n� �(�F�i�g�u�r�e� �9�-�1�0�)� �a�n�d� �t�o�r�q�u�e� �t�o� �5�.�0� �I�b�f� �-� �i�n� �+�1� �I�b�f� �+� �i�n� �(�0�.�5�7� �N�-� �m� 
�+�0�.�1� �N�-� �m�)�.� 

� � 

�N�O�T�E�:� �F�o�r� �C�o�n�t�r�o�l�/�O�C�!� �P�C�B� �w�i�t�h� �R�e�m�o�v�a�b�l�e� �S�e�n�s�o�r� �6�B�,� �t�i�g�h�t�e�n� �t�h�e� �s�e�v�e�n� �s�c�r�e�w�s� �5� �i�n� �t�h�e� �s�e�q�u�e�n�c�e� 
�s�h�o�w�n� �(�F�i�g�u�r�e� �9�-�1�0�)� �a�n�d� �t�o�r�q�u�e� �t�o� �6�.�0� �I�b�f� �-� �i�n� �+�1� �I�b�f�-� �i�n� �(�0�.�6�8� �N� �-� �m� �+�0�.�1� �N�-� �m�)�.� 
� � 

�D�i�s�a�s�s�e�m�b�l�y� �G�u�i�d�e� �|� �1�2�3� 
�4�9�4�4�3�8� �R�e�v�.� �B� 

� � �A�A� � 



�S�e�c�t�i�o�n� �5�.�2�5� �C�o�n�t�r�o�l�/�O�C�I� �P�C�B� �w�i�t�h� �R�e�m�o�v�a�b�l�e� �S�e�n�s�o�r� �4�9�2�a� �&� �5�9�0� �O�X�Y�G�E�N� �C�O�N�C�E�N�T�R�A�T�O�R� �S�E�R�V�I�C�E� �M�A�N�U�A�L� 
� � 

�1�2�4�1� �D�i�s�a�s�s�e�m�b�l�y� �G�u�i�d�e� 
�4�9�4�4�3�8� �R�e�v�.� �B



� � 

�P�A�R�T�S� �L�I�S�T�S� 

�6�.�1� �T�O�O�L�S� 

�4�9�4�4�3�8� �R�e�v�.� �B� 

�S�e�c�t�i�o�n� 

�T�h�e� �s�t�a�n�d�a�r�d� �t�o�o�l�s� �u�s�e�d� �t�o� �t�e�s�t� �a�n�d� �s�e�r�v�i�c�e� �t�h�e� �C�o�m�p�a�n�i�o�n� �4�9�2�a�/�5�9�0� �a�r�e� �l�i�s�t�e�d� 
�b�e�l�o�w�.� �I�f� �a�n�y� �t�o�o�l�s� �o�t�h�e�r� �t�h�a�n� �t�h�o�s�e� �s�p�e�c�i�f�i�e�d� �a�r�e� �u�s�e�d�,� �t�h�e� �s�u�b�s�t�i�t�u�t�e� �m�u�s�t� �b�e� 
�e�q�u�a�l� �t�o� �o�r� �b�e�t�t�e�r� �t�h�a�n� �t�h�a�t� �l�i�s�t�e�d�.� 

�D�E�S�C�R�I�P�T�I�O�N� 

�P�o�p�-�R�i�v�e�t� �G�u�n� �K�i�t� 

�M�A�N�U�F�A�C�T�U�R�E�R� 

�L�o�c�a�l� �S�u�p�p�l�i�e�r� 

� � 

�M�O�D�E�L�/�P�A�R�T� �N�O�.� 

�%� �i�n�.� �(�3�.�1�7� �m�m�)� �P�o�p� �R�i�v�e�t� 
� � 

� � 

� � 

� � 

� � � � � � � � 

�P�l�i�e�r�s�,� �T�r�u�a�r�c� �(�f�o�r� �i�n�t�e�r�n�a�l� �r�e�t�a�i�n�i�n�g� �M�a�l�l�i�n�c�k�r�o�d�t� �4�9�3�3�8�3� 
�r�i�n�g� �w�i�t�h� �Y�e� �i�n�.� �[�3�.�1�7� �m�m�]� �h�o�l�e�)� 

�W�r�e�n�c�h�,� �T�o�r�q�u�e� �L�o�c�a�l� �S�u�p�p�l�i�e�r� �0� �I�b�f� �-� �i�n� �t�o� �6�0� �I�b�f� �-� �i�n� �(�0� �N� �-� �m� �t�o� �6�.�6�8� �N� �-� �m�)� 

�N�o�.� �0� �P�h�i�l�l�i�p�s� �s�c�r�e�w�d�r�i�v�e�r� �L�o�c�a�l� �S�u�p�p�l�i�e�r� �N�A� 

�N�o�.� �2� �P�h�i�l�l�i�p�s� �s�c�r�e�w�d�r�i�v�e�r� �(�m�i�n�i�m�u�m� �L�o�c�a�l� �S�u�p�p�l�i�e�r� �N�A� 
�s�h�a�f�t� �l�e�n�g�t�h� �o�f� �7� �i�n�.� �[�1�8� �e�m�b� 

�M�o�.� �2� �M�a�g�n�e�t�i�c� �P�h�i�l�l�i�p�s� �s�c�r�e�w�d�r�i�v�e�r� �L�o�c�a�l� �S�u�p�p�l�i�e�r� �N�A� � � 
� � 

�P�a�r�t�s� �L�i�s�t�s� �1�2�5



�S�e�c�t�i�o�n� �6�.�2� �E�q�u�i�p�m�e�n�t� �4�9�2�a� �&� �5�9�0� �O�X�Y�G�E�N� �C�O�N�C�E�N�T�R�A�T�O�R� �S�E�R�V�I�C�E� �M�A�N�U�A�L� 
� � 

�6�.�2� �E�Q�U�I�P�M�E�N�T� 

�S�t�a�n�d�a�r�d� �t�e�s�t� �e�q�u�i�p�m�e�n�t� �a�n�d� �m�a�t�e�r�i�a�l�s� �u�s�e�d� �t�o� �t�e�s�t� �a�n�d� �s�e�r�v�i�c�e� �t�h�e� �C�o�m�p�a�n�i�o�n� 
�4�9�2�a�/�5�9�0� �a�r�e� �l�i�s�t�e�d� �b�e�l�o�w�.� �I�f� �y�o�u� �u�s�e� �a�n�y� �t�e�s�t� �e�q�u�i�p�m�e�n�t� �o�r� �m�a�t�e�r�i�a�l�s� �o�t�h�e�r� �t�h�a�n� 
�t�h�o�s�e� �s�p�e�c�i�f�i�e�d�,� �t�h�e� �s�u�b�s�t�i�t�u�t�e� �m�u�s�t� �b�e� �e�q�u�a�l� �t�o� �o�r� �b�e�t�t�e�r� �t�h�a�n� �t�h�a�t� �l�i�s�t�e�d�.� 
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�D�E�S�C�R�I�P�T�I�O�N� �C� �M�A�N�U�F�A�C�T�U�R�E�R� �M�O�D�E�L�/�P�A�R�T� �N�O�.� �|� 

�D�i�g�i�t�a�l� �M�u�l�t�i�m�e�t�e�r� �J�o�h�n� �F�l�u�k�e� �C�o�.�,� �S�e�a�t�t�l�e�,� �W�A� �8�0�0�0�A� 

�O�x�y�g�e�n� �A�n�a�l�y�z�e�r� �H�u�d�s�o�n� �6�4�0�0�,� �c�e�l�l� �5�5�0�0� 

�T�e�s�t� �F�l�o�w�m�e�t�e�r� �S�i�e�r�r�a� �I�n�s�t�r�u�m�e�n�t�s� �8�2�0� �T�o�p� �T�r�a�k� 

�|� �S�t�o�p�w�a�t�c�h� �L�o�c�a�l� �S�u�p�p�l�i�e�r� �N�A� 

�P�n�e�u�m�a�t�i�c� �T�e�s�t� �K�i�t� �M�a�l�l�i�n�c�k�r�o�d�t� �4�9�2�3�8�1� 

�R�e�p�l�a�c�e�m�e�n�t� �G�a�u�g�e� �f�o�r� �4�9�2�3�8�1� �M�a�l�l�i�n�c�k�r�o�d�t� �4�9�2�3�7�8� 

�R�e�p�l�a�c�e�m�e�n�t� �S�w�i�t�c�h� �f�o�r� �4�9�2�3�8�1� �M�a�l�l�i�n�c�k�r�o�d�t� �4�9�2�9�6�9� 

�P�o�t�e�n�t�i�o�m�e�t�e�r� �A�d�j�u�s�t�m�e�n�t� �T�o�o�!� �M�a�l�l�i�n�c�k�r�o�d�t� �4�9�4�0�8�3� 

�B�l�a�c�k� �P�a�t�c�h� �C�o�r�d� �M�a�l�l�i�n�c�k�r�o�d�t� �4�9�4�0�5�7� 

�H�a�r�n�e�s�s� �A�s�s�e�m�b�l�y� �M�a�l�l�i�n�c�k�r�o�d�t� �4�9�4�0�5�8� 

�W�r�i�s�t� �S�t�r�a�p� �C�o�r�d� �a�n�d� �P�l�u�g� �A�d�a�p�t�e�r� �E�a�s�t� �C�o�r�p�.� �U�S� �N�A� 

�A�l�c�o�h�o�l�,� �I�s�o�p�r�o�p�y�l� �L�o�c�a�!� �S�u�p�p�l�i�e�r� �N�A� 

�L�O�C�T�I�T�E� �2�4�2� �L�o�c�t�i�t�e� �C�o�r�p�.� �2�4�2� 

�L�O�C�T�I�T�E� �6�8�0� 0
� �L�o�c�t�i�t�e� �C�o�r�p�.� �6�8�0� 

�S�w�a�b�s�,� �C�o�t�t�o�n� �(�L�i�n�t� �F�r�e�e�)� �L�o�c�a�l� �S�u�p�p�l�i�e�r� �N�A� 

�T�h�r�e�a�d� �S�e�a�l�a�n�t� �F�l�o�u�r�a�m�i�c�s� �I�n�c�.� �L�O�X� �8� 

�L�e�a�k� �D�e�t�e�c�t�o�r� �L�o�c�a�l� �S�u�p�p�l�i�e�r� �N�A� 

�C�a�b�i�n�e�t� �T�o�u�c�h�-�U�p� �P�a�i�n�t�,� �4� �0�2�.� �{�2�8� �g�)� �M�a�l�l�i�n�c�k�r�o�d�t� �4�9�2�6�4�8� 

�S�i�l�i�c�o�n�e� �S�e�a�f�a�n�t� �L�o�c�a�l� �S�u�p�p�l�i�e�r� �N�A� 

�T�e�f�l�o�n� �T�a�p�e� �L�o�c�a�l� �S�u�p�p�l�i�e�r� �N�A� 

�C�a�p�a�c�i�t�a�n�c�e� �T�e�s�t� �M�e�t�e�r� �L�o�c�a�l� �S�u�p�p�l�i�e�r� �N�A� � � � � � � � � 
� � 

�1�2�6�,� �P�a�r�t�s� �L�i�s�t�s� 
�4�9�4�4�3�8� �R�e�v�.� �B� 

� � 



�4�9�2�a� �&� �5�9�0� �O�X�Y�G�E�N� �C�O�N�C�E�N�T�R�A�T�O�R� �S�E�R�V�I�C�E� �M�A�N�U�A�L� �S�e�c�t�i�o�n� �6�.�3� �C�o�n�c�e�n�t�r�a�t�o�r� �P�a�r�t�s� �L�i�s�t�s� 

�6�.�3� �C�O�N�C�E�N�T�R�A�T�O�R� �P�A�R�T�S� �L�I�S�T�S� 

�6�.�3�.�1� �L�i�t�e�r�a�t�u�r�e� 

�T�h�e� �f�o�l�l�o�w�i�n�g� �M�a�l�l�i�n�c�k�r�o�d�t� �l�i�t�e�r�a�t�u�r�e� �m�a�y� �b�e� �u�s�e�d� �w�i�t�h� �t�h�e� �C�o�m�p�a�n�i�o�n� �4�9�2�a� �a�n�d� 
�5�9�0� �O�x�y�g�e�n� �C�o�n�c�e�n�t�r�a�t�o�r�s�.� 

�P�A�R�T� �N�U�M�B�E�R� �L�I�T�E�R�A�T�U�R�E� 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � � � � � 

�4�9�2�9�3�1�7� �C�o�m�p�a�n�i�o�n� �4�9�2�a� �P�a�t�i�e�n�t� �I�n�s�t�r�u�c�t�i�o�n� �M�a�n�u�a�l� 

�4�9�2�7�7�8�"� �C�o�m�p�a�n�i�o�n� �4�9�2�a� �P�a�t�i�e�n�t� �I�n�s�t�r�u�c�t�i�o�n� �M�a�n�u�a�l� �w�i�t�h� �O�C�I� �2� 

�4�9�2�9�3�2� �1� �C�o�m�p�a�n�i�o�n� �5�9�0� �P�a�t�i�e�n�t� �I�n�s�t�r�u�c�t�i�o�n� �M�a�n�u�a�l� 

�4�9�2�8�2�7�1� �C�o�m�p�a�n�i�o�n� �5�9�0� �P�a�t�i�e�n�t� �I�n�s�t�r�u�c�t�i�o�n� �M�a�n�u�a�l� �w�i�t�h� �O�C�I� �2� 

�4�9�2�9�7�7� �1� �C�o�m�p�a�n�i�o�n� �5�9�0� �P�a�t�i�e�n�t� �I�n�s�t�r�u�c�t�i�o�n� �M�a�n�u�a�l� �w�i�t�h� �O�C�I�,� �F�R�/�C�A�N� �2� 

�4�9�3�5�5�6� �1� �C�o�m�p�a�n�i�o�n� �5�9�0� �P�a�t�i�e�n�t� �I�n�s�t�r�u�c�t�i�o�n� �M�a�n�u�a�l� �w�i�t�h� �O�C�I�,� �M�e�x�i�c�o� �2� 

�4�9�4�2�4�8� �1� �C�o�m�p�a�n�i�o�n� �5�9�0� �P�a�t�i�e�n�t� �I�n�s�t�r�u�c�t�i�o�n� �M�a�n�u�a�l� �w�i�t�h� �O�C�I� �w�i�t�h� �R�e�m�o�v�a�b�l�e� �S�e�n�s�o�r� 

�4�9�4�2�8�9� �1� �C�a�m�p�a�n�i�o�n� �5�9�0� �P�a�t�i�e�n�t� �I�n�s�t�r�u�c�t�i�o�n� �M�a�n�u�a�l� �w�i�t�h� �O�C�1� �w�i�t�h� �R�e�m�o�v�a�b�l�e� �S�e�n�s�o�r�,� �F�R�I�C�A�N� 

�4�9�4�2�9�0� �1� �C�o�m�p�a�n�i�o�n� �5�9�0� �P�a�t�i�e�n�t� �I�n�s�t�r�u�c�t�i�o�n� �M�a�n�u�a�l� �w�i�t�h� �O�C�I� �w�i�t�h� �R�e�m�o�v�a�b�l�e� �S�e�n�s�o�r�,� �M�e�x�i�c�o� � � 
� � 

�+� �A�p�p�r�o�p�r�i�a�t�e� �p�a�r�t� �s�u�p�p�l�i�e�d� �w�i�t�h� �u�n�i�t�,� 
�2� �R�e�f�e�r� �t�o� �S�e�c�t�i�o�n� �3�.�8� �f�o�r� �i�n�f�o�r�m�a�t�i�o�n� �c�o�n�c�e�r�n�i�n�g� �O�C�I�.� 

�6�.�3�.�2� �A�c�c�e�s�s�o�r�i�e�s� 

�T�h�e� �f�o�l�l�o�w�i�n�g� �a�c�c�e�s�s�o�r�i�e�s� �m�a�y� �b�e� �u�s�e�d� �w�i�t�h� �t�h�e� �C�o�m�p�a�n�i�o�n� �4�9�2�a� �a�n�d� �5�9�0� 
�O�x�y�g�e�n� �C�o�n�c�e�n�t�r�a�t�o�r�s�.� 

�P�A�R�T� �N�U�M�B�E�R� �D�E�S�C�R�I�P�T�I�O�N� �C� 

� � 
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�4�9�2�9�2�2� �1� �A�d�a�p�t�e�r�,� �H�u�m�i�d�i�f�i�e�r� �(�s�t�a�n�d�a�r�d�)� 

�4�9�2�0�2�4� �A�d�a�p�t�e�r�,� �H�u�m�i�d�i�f�i�e�r� �{�c�h�r�o�m�e�}� �i� �1�5�5�2� �2�4� 

�4�9�2�3�9�2� �A�d�a�p�t�e�r�,� �H�u�m�i�d�i�f�i�e�r� �(�l�o�n�g�)� 

�4�9�2�5�8�7� �T�a�i�l� �P�i�e�c�e� 

�4�9�2�5�8�8� �W�i�n�g� �N�u�t� 

�4�9�2�8�2�1� �S�h�i�p�p�i�n�g� �C�a�r�t�o�n�,� �w�i�t�h� �f�o�a�m� 

�4�9�3�8�0�9� �H�u�m�i�d�i�f�i�e�r�,� �B�u�b�b�l�e� �(�d�i�s�p�o�s�a�b�l�e�)� 

�4�9�2�8�8�8� �O�x�y�g�e�n� �C�o�n�c�e�n�t�r�a�t�i�o�n� �I�n�d�i�c�a�t�o�r� �(�O�C�I�)� �C�o�n�v�e�r�s�i�o�n� �K�i�t� �(�i�n�s�t�a�l�l�a�t�i�o�n� �r�e�q�u�i�r�e�d�)� �2� 

�4�9�3�8�7�0� �S�p�o�u�t�,� �O�u�t�l�e�t� 

�4�9�4�2�4�5� �A�i�r� �I�n�t�a�k�e� �F�i�l�t�e�r�,� �F�o�a�m�,� �1�%� �i�n�.� �(�3�4�.�9� �m�m�)� � � � � � � 
� � 

�1� �A�p�p�r�o�p�r�i�a�t�e� �p�a�r�t� �s�u�p�p�l�i�e�d� �w�i�t�h� �u�n�i�t� 
�2� �R�e�f�e�r� �t�o� �S�e�c�t�i�o�n� �3�.�8� �f�o�r� �i�n�f�o�r�m�a�t�i�o�n� �c�o�n�c�e�r�n�i�n�g� �O�C�I�.� 

� � 

�P�a�r�t�s� �L�i�s�t�s� �|� �1�2�7� 
�4�9�4�4�3�8� �R�e�v�.� �B� �.



�S�e�c�t�i�o�n� �6�.�3� �C�o�n�c�e�n�t�r�a�t�o�r� �P�a�r�t�s� �L�i�s�t�s� �4�9�2�a� �&� �5�9�0� �O�X�Y�G�E�N� �C�O�N�C�E�N�T�R�A�T�O�R� �S�E�R�V�I�C�E� �M�A�N�U�A�L� 
� � 

�6�.�3�.�3� �C�o�m�p�a�n�i�o�n� �4�9�2�a�/�5�9�0� �E�x�t�e�r�i�o�r� 

� � 

� � � � � � � � � � 
� � 

�N�O�T�E�:� �i�t�e�m�s� �1�2� �a�n�d� �1�8� �a�r�e� �n�o�t� �i�n�c�l�u�d�e�d� �o�n� �u�n�i�t�s� 
�w�i�t�h� �C�o�n�t�r�o�l�/�O�C�I� �P�C�B� �w�i�t�h� �R�e�m�o�v�a�b�l�e� �S�e�n�s�o�r�,� � � � � � � � � 

�F�i�g�u�r�e� �6�-�1�:� �C�a�b�i�n�e�t� �E�x�t�e�r�i�o�r� 

�1�2�8�]� �P�a�r�t�s� �L�i�s�t�s� 
�4�9�4�4�3�8� �R�e�v�.� �B
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�4�9�2�a� �&� �5�9�0� �O�X�Y�G�E�N� �C�O�N�C�E�N�T�R�A�T�O�R� �S�E�R�V�I�C�E� �M�A�N�U�A�L� �S�e�c�t�i�o�n� �6�.�3� �C�o�n�c�e�n�t�r�a�t�o�r� �P�a�r�t�s� �L�i�s�t�s� 
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� � � � � � � � � � 

�C�o�m�p�a�n�i�o�n� �4�9�2�a�/�5�9�0� 
�E�x�t�e�r�i�o�r� �P�a�r�t�s� �L�i�s�t� �P�A�R� �¹�¿� �±�¹�.� 
�(�s�e�e� �F�i�g�u�r�e� �6�-�1�)� �1� �4�9�2�2�9�7� �B�a�t�t�e�r�y�,� �9�V� 

�2� �4�9�2�8�8�4� �3� �B�a�t�t�e�r�y� �C�u�s�h�i�o�n� 

�3� �R�e�f�e�r�e�n�c�e� �!� �S�e�r�i�a�t� �P�l�a�t�e� 

�4� �4�9�2�9�0�8� �P�a�t�e�n�t� �L�a�b�e�l� 

�4�9�4�2�9�7� �P�a�t�e�n�t� �L�a�b�e�l�,� �M�e�x�i�c�o� 

�5� �4�9�2�2�8�8� �W�a�r�n�i�n�g� �L�a�b�e�l� 

�6� �4�9�2�6�6�1� �S�c�r�e�w�,� �P�a�n� �H�e�a�d�,� �#�1�0�-�3�2� �x� �5�/�8� �i�n�.� �l�o�n�g� 

�7� �4�9�2�3�5�0� �B�a�t�t�e�r�y� �L�a�b�e�l� 

�8� �s�e�e� �c�h�a�r�t� �b�e�l�o�w� �C�i�r�c�u�i�t� �B�r�e�a�k�e�r� 

�9� �i�n�c�l�u�d�e�d� �i�n� �i�t�e�m� �8� �|� �K�n�u�r�l�e�d� �N�u�t� 

�1�0� �4�9�3�5�6�7� �W�a�s�h�e�r�,� �C�i�r�c�u�i�t� �B�r�e�a�k�e�r� 

�1�1� �4�9�2�8�3�2� �2� �B�a�t�t�e�r�y� �C�o�n�n�e�c�t�o�r� �A�s�s�e�m�b�l�y� 

�1�2� �4�9�2�7�8�2� �A�u�d�i�b�l�e� �A�l�a�r�m� 

�1�3� �4�9�2�6�8�7� �V�e�l�c�r�o� �H�o�o�k� �(�5� �r�e�q�u�i�r�e�d�)� 

�1�4� �4�9�2�1�8�7� �H�o�u�r� �M�e�t�e�r�,� �1�2�0�V� 

�1�5� �4�9�2�1�1�1� �P�o�p� �R�i�v�e�t�,� �A�l�u�m�i�n�u�m�,� �1�/�s� �i�n�.� �(�3�.�4�7� �m�m�)� �(�2� �r�e�q�u�i�r�e�d�)� 

�1�6� �4�9�2�6�7�2� �I�n�t�a�k�e� �F�i�l�t�e�r�,� �F�o�a�m� 

�1�7� �i�n�c�l�u�d�e�d� �i�n� �f�t�e�m� �8� �|� �H�e�x� �N�u�t� 

�1�8� �i�n�c�l�u�d�e�d� �i�n� �i�t�e�m� �1�2� �|� �L�o�c�k�i�n�g� �R�i�n�g� 

�1�9� �4�9�2�6�6�2� �|� �S�c�r�e�w�,� �U�p�p�e�r� �F�a�s�t�e�n�e�r� 
�2�0� �4�9�2�1�9�0� �C�o�m�p�r�e�s�s�o�r� �I�n�l�e�t� �H�E�P�A� �F�i�l�t�e�r� 

�2�1� �4�9�3�9�3�0� �C�o�m�p�r�e�s�s�o�r� �I�n�l�e�t� �E�x�t�e�n�d�e�d� �L�i�f�e� �P�r�e�f�i�l�t�e�r�,� �L�o�w�e�r� �(�2� �r�e�q�u�i�r�e�d�)� 

�2�2� �4�9�3�7�0�7� �P�r�e�f�i�l�t�e�r� �H�o�u�s�i�n�g� 

�2�3� �4�9�3�9�3�1� �C�o�m�p�r�e�s�s�o�r� �I�n�l�e�t� �E�x�t�e�n�d�e�d� �L�i�f�e� �P�r�e�f�i�l�t�e�r�,� �U�p�p�e�r� �(�2� �r�e�q�u�i�r�e�d�}� 

�2�4� �4�9�3�9�3�2� �C�o�m�p�r�e�s�s�o�r� �I�n�l�e�t� �E�x�t�e�n�d�e�d� �L�i�f�e� �P�r�e�f�i�l�t�e�r� �A�s�s�e�m�b�l�y� �(�i�n�c�l�u�d�e�s� �i�t�e�m�s� �2�1�,� �2�2�,� �&� �2�3�)� 

�2�5� �4�9�2�6�4�7� �S�i�d�e� �P�a�n�e�l� 

�2�6� �4�9�2�1�9�3� �C�o�m�p�r�e�s�s�o�r� �I�n�l�e�t� �P�r�e�f�i�l�t�e�r� 

�2�7� �4�9�2�1�9�2� �C�o�m�p�r�e�s�s�o�r� �i�n�l�e�t� �P�r�e�f�i�l�t�e�r� �H�o�u�s�i�n�g� 
� � 

�4� �I�t�e�m� �s�h�o�w�n� �f�o�r� �d�e�s�c�r�i�p�t�i�v�e� �p�u�r�p�a�s�e�s� �o�n�l�y� �a�n�d� �i�s� �n�o�t� �a�v�a�i�l�a�b�l�e� �f�o�r� �s�a�l�e� �a�s� �a�n� �i�n�d�i�v�i�d�u�a�l� �r�e�p�a�i�r� �p�a�r�t�.� 
�2� �W�h�e�n� �r�e�p�l�a�c�i�n�g� �t�h�e� �B�a�t�t�e�r�y� �C�o�n�n�e�c�t�o�r� �A�s�s�e�m�b�l�y�,� �s�p�l�i�c�e� �t�h�e� �n�e�w� �w�i�r�e�s� �t�o� �t�h�e� �o�l�d� �c�o�n�n�e�c�t�o�r� �T�h�e� �n�e�w� �M�o�l�e�x� �c�o�n�n�e�c�t�o�r�s� �w�i�l�l� �n�o�t� �f�i�t� �t�h�e� �o�l�d� 

�a�m�p� �h�e�a�d�e�r�.� 
�3� �N�o�t� �u�s�e�d� �a�n� �c�o�n�c�e�n�t�r�a�t�o�r�s� �m�a�n�u�f�a�c�t�u�r�e�d� �a�f�t�e�r� �O�c�t�o�b�e�r� �1�9�9�8�.� �O�r�d�e�r� �f�o�r� �r�e�p�l�a�c�e�m�e�n�t� �o�n�l�y�.� 

�C�i�r�c�u�i�t� �B�r�e�a�k�e�r� �C�h�a�r�t� �n� �p� 

�4�9�2�1�9�6� �4�9�2�a� �(�1�2�0�V�,� �6�0� �H�z�)� �T�h�o�m�a�s� 

�4�9�2�4�3�7� �5�9�0� �(�1�2�0�V�,� �6�0� �H�z�)� �4� �T�h�o�m�a�s� �(�S�t�a�n�d�a�r�d�)� 

�4�9�3�5�3�1�5� �5�9�0� �(�1�2�0�V�,� �6�0� �H�z�)� �6� �T�h�o�m�a�s� �(�H�i�g�h� �E�f�f�i�c�i�e�n�c�y�)� 
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�4�0� �4�9�2�9�6�6� �H�e�a�t� �E�x�c�h�a�n�g�e�r� �A�s�s�e�m�b�l�y� 

�4�1� �4�9�2�9�4�3� �3� �S�c�r�e�w�,� �B�u�t�t�o�n� �H�e�a�d�,� �#�6�-�3�2� �x� �4� �i�n�.� 

�4�2� �4�9�2�0�4�2� �E�x�h�a�u�s�t� �F�i�t�t�i�n�g� �A�s�s�e�m�b�l�y� �{�i�n�c�l�u�d�e�s� �i�t�e�m�s� �4�3� �&� �4�4�)� 

�.�4�3� �i�n�d�u�d�e�d� �i�n� �i�t�e�m� �4�2� �|� �F�e�r�r�u�l�e� 

�4�4� �|� �i�n�c�l�u�d�e�d� �í�n� �i�t�e�m� �4�2� �|� �B�r�a�s�s� �N�u�t� 
� � 

�1� �T�u�b�i�n�g� �s�o�l�d� �i�n� �4� �f�t�,� �(�1�.�2� �m�)� �l�e�n�g�t�h�s�,� �C�u�t� �i�n�d�i�v�i�d�u�a�l� �p�i�e�c�e�s� �a�s� �s�p�e�c�i�f�i�e�d�.� 
�2� �O�n� �u�n�i�t�s� �m�a�n�u�f�a�c�t�u�r�e�d� �a�f�t�e�r� �M�a�r�c�h� �1�3�,� �1�9�9�6�,� �n�o�t�e� �t�h�e� �n�e�w� �p�o�s�i�t�i�o�n� �o�f� �a�t�t�a�c�h�i�n�g� �l�e�a�d�s�.� 
�3� �A�n� �a�d�d�i�t�i�o�n�a�l� �s�e�t� �o�f� �i�t�e�m�s� �3�7�,� �3�8�,� �3�9�,� �a�n�d� �4�1� �a�r�e� �i�n�s�t�a�l�l�e�d� �o�n� �t�h�e� �r�e�a�r� �o�f� �t�h�e� �c�o�m�p�r�e�s�s�o�r� �b�u�t� �a�r�e� �n�o�t� �s�h�o�w�n� �i�n� �t�h�i�s� �f�i�g�u�r�e�.� 

�4� �S�p�r�i�n�g�s� �s�o�l�d� �i�n� �s�e�t�s� �o�f� �4�,� �R�e�p�l�a�c�e�m�e�n�t� �K�i�t� �P�a�r�t� �N�u�m�b�e�r� �4�9�4�0�1�1� �(�k�i�t� �i�n�c�l�u�d�e�s� �i�t�e�m�s� �1�2�,� �2�3�,� �2�4� �a�n�d� �2�5�)�.� �i�f� �o�n�e� �s�p�r�i�n�g� �n�e�e�d�s� �t�o� �b�e� �r�e�p�l�a�c�e�d�,� 
�b�e� �s�u�r�e� �t�o� �r�e�p�l�a�c�e� �a�l�l� �f�o�u�r�.� 
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�C�a�p�a�c�i�t�o�r� �C�h�a�r�t� �A�R� �B�E�R� �0� �R�A�T�O�R� �M�O�D� �O�N�I�P�R�E�S�S�O�R� �O�T�O�R� �B�E�R� 

�4�9�2�9�8�9� �7� �4�9�2�a� �(�1�2�0�V�,� �6�0� �H�z�)� �T�h�o�m�a�s� �6�0�8�5�4�6� 
�4�9�2�9�8�9� �7� �5�9�0� �(�1�2�0�V�,� �6�0� �H�z�)� �T�h�o�m�a�s� �(�S�t�a�n�d�a�r�d�)� �6�0�8�2�0�8� 

�4�9�3�5�3�0� �1�5� �5�9�0� �(�1�2�0�V�,� �6�0� �H�z�)� �T�h�o�m�a�s� �(�H�i�g�h� �E�f�f�i�c�i�e�n�c�y�)� �6�0�8�7�2�9� 
�4�9�3�5�3�0� �1�5� �5�9�0� �(�1�2�0�V� �6�0� �H�z�)� �T�h�o�m�a�s� �(�2�6�3�9� �S�e�r�i�e�s�)� �6�0�8�9�3�2� � � � � � � � � � � � � 

�P�a�r�t�s� �L�i�s�t�s� �|� �1�4�9� 
�4�9�4�4�3�8� �R�e�v�.� �B� � � 

� 



�S�e�c�t�i�o�n� �6�.�3� �C�o�n�c�e�n�t�r�a�t�o�r� �P�a�r�t�s� �L�i�s�t�s� �4�9�2�a� �&� �5�9�0� �O�X�Y�G�E�N� �C�O�N�C�E�N�T�R�A�T�O�R� �S�E�R�V�I�C�E� �M�A�N�U�A�L� 

�6�.�3�.�1�1� �2�6�1�9� �T�h�o�m�a�s� �C�o�m�p�r�e�s�s�o�r� �P�l�a�t�f�o�r�m� �A�s�s�e�m�b�l�y�,� �D�r�a�w�i�n�g� �B� �(�5� �L�/�m�i�n�)� 
�(�T�h�i�s� �a�s�s�e�m�b�l�y� �o�n�l�y� �m�a�n�u�f�a�c�t�u�r�e�d� �b�e�t�w�e�e�n� �M�a�r�c�h� �1�9�9�6� �a�n�d� �A�p�r�i�l� �1�9�9�6�.�)� 

� � � � � � �S�p�l�i�n�t� �i�n�s�t�a�l�l�e�d� �2�i�n�.� �#�1�/�8� �i�n�-� 
�(�5�0�.�8� �m�m� �+�3�.�1�7� �m�m�)� 

�f�r�o�m� �e�n�d� �o�f� �b�l�u�e� �t�u�b�i�n�g�.� 
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�F�i�g�u�r�e� �6�-�9�:� �2�6�1�9� �T�h�o�m�a�s� �C�o�m�p�r�e�s�s�o�r� �P�l�a�t�f�o�r�m� �A�s�s�e�m�b�l�y�,� �D�r�a�w�i�n�g� �B� 
�2�6�1�9� �T�h�o�m�a�s� 
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�C�o�m�p�r�e�s�s�o�r� �I�T�E�M� �P�A�R�T� �N�U�M�B�E�R� �D�E�S�C�R�I�P�T�I�O�N� 
�P�l�a�t�f�o�r�m� �A�s�s�e�m�b�l�y�,� �1� �4�9�2�9�5�9� �2�6�1�9� �T�h�o�m�a�s� �C�o�m�p�r�e�s�s�o�r� �A�s�s�e�m�b�l�y�,� �N�e�w�,� �1�2�0�V� �A�C� �(�S�t�a�n�d�a�r�d�)� 

�D�r�a�w�i�n�g� �B� �4�9�2�9�6�1� �2�6�1�9� �T�h�o�m�a�s� �C�o�m�p�r�e�s�s�o�r� �A�s�s�e�m�b�l�y�,� �R�e�m�a�n�u�f�a�c�t�u�r�e�d�,� �1�2�0�V� �A�C� �(�S�t�a�n�d�a�r�d�)� 

�(�s�e�e� �F�i�g�u�r�e� �6�-�9�)� �4�9�3�5�7�5� �2�6�1�9� �T�h�o�m�a�s� �C�o�m�p�r�e�s�s�o�r� �A�s�s�e�m�b�l�y�,� �N�e�w�,� �1�2�0�V� �A�C� �(�H�i�g�h� �E�f�f�i�c�i�e�n�c�y�)� 

�4�9�3�5�7�6� �2�6�1�9� �T�h�o�m�a�s� �C�o�m�p�r�e�s�s�o�r� �A�s�s�e�m�b�l�y�,� �R�e�m�a�n�u�f�a�c�t�u�r�e�d�,� �1�2�0�V� �A�C� �(�H�i�g�h� �E�f�f�i�c�i�e�n�c�y�)� 

�2� �4�9�4�1�4�7� �3� �H�e�a�t� �E�x�c�h�a�n�g�e�r� �A�s�s�e�m�b�l�y� 

�3� �4�9�2�9�4�2� �C�l�a�m�p�,� �H�e�a�t� �E�x�c�h�a�n�g�e�r� 

�4� �4�9�2�1�0�8� �S�c�r�e�w�,� �P�a�n� �H�e�a�d�,� �8�-�3�2� �x� �2� �i�n�.� 

�5� �4�9�2�0�4�3� �B�r�a�s�s� �E�l�b�o�w�,� �4� �i�n�.� �N�P�T� �x� �3�4� �i�n�.� �i�d�,� 

�6� �4�9�4�3�4�7�!� �T�u�b�i�n�g�,� �3�4� �i�n�.� �i�d�.� �x� �%� �i�n�,� �0�.�d�.� �x� �1�2� �i�n�.� �l�o�n�g� �(�9�.�5�2� �m�m�i�d�.� �x� �1�5�.�8�7� �m�m� �o�d�.� �x� �3�0�4�.�8� �m�m� �l�o�n�g�)� 

�7� �4�9�2�8�2�2� �C�l�a�m�p�,� �M�e�t�a�l�,� �%� �i�n�.� �(�1�5�.�8�7� �m�m�)� � � � � � � � � 
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�8� �4�9�3�5�6�4� �M�o�u�n�t�,� �T�i�e� �W�r�a�p� 

�9� �4�9�3�6�0�3� �P�o�p� �R�i�v�e�t�,� �A�l�u�m�i�n�u�m�,� �i�n�.� �(�3�.�1�7� �m�m�)� 

�1�0� �4�9�2�0�4�4� �P�l�a�s�t�i�c� �S�t�r�a�p�,� �S�m�a�l�l� 

�1�1� �4�9�4�0�0�2� �P�l�a�t�f�o�r�m� �A�s�s�e�m�b�l�y� �{�I�n�c�l�u�d�e�s� �i�t�e�m�s� �8�,� �9�,� �1�5�,� �1�9�,� �&� �2�4�)� 

�1�2� �4�9�3�6�0�2� �B�o�t�t�o�m� �W�a�s�h�e�r� 

�1�3� �4�9�3�6�3�9� �S�p�l�i�t�l�o�c�k� �W�a�s�h�e�r�,� �#�1�2� 

�1�4� �4�9�3�6�7�3� �N�y�l�o�c�k� �N�u�t�,� �1�2�-�2�4� 

�1�5� �4�9�2�7�9�9� �i�n�s�u�l�a�t�i�o�n�,� �C�o�m�p�r�e�s�s�o�r� �G�a�s�k�e�t�,� �R�i�g�h�t� �C�a�b�i�n�e�t� 

�1�6� �4�9�2�7�8�9� �S�c�r�e�w�,� �T�H�D� �F�o�r�m�i�n�g�,� �#�6�-�1�9� �x� �6� �i�n�.� 

�1�7� �4�9�2�1�0�7� �C�o�r�d� �C�l�a�m�p� 

�1�8� �4�9�2�7�7�3� �C�l�a�m�p�,� �W�i�r�e�,� �Y�s� �i�n�.� �(�4�.�7�6� �m�m�}� 

�1�9� �4�9�3�5�6�5� �W�i�r�e� �G�r�o�m�m�e�t� 

�2�0� �s�e�e� �c�h�a�r�t� �b�e�l�o�w� �|� �C�a�p�a�c�i�t�o�r� 

�2�1� �4�9�2�1�0�4� �C�a�b�l�e� �T�i�e�,� �L�a�r�g�e� 
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�2�2� �i�n�c�l�u�d�e�d� �i�n� �i�t�e�m� �1� �|� �C�o�n�n�e�c�t�o�r� 
� � 

�2�3� �i�n�c�l�u�d�e�d� �i�n� �i�t�e�m� �1� �|� �W�i�r�e� �H�a�r�n�e�s�s� 
� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

�2�4� �4�9�3�5�9�8� �S�p�r�i�n�g� �C�u�p� 

�2�5� �4�9�3�9�0�3� �S�p�r�i�n�g� �M�o�u�n�t�,� �2�8� �l�b� �5� 

�2�6� �`� �4�9�3�9�6�9� �S�p�r�i�n�g� �C�u�p� �L�i�n�e�r� 

�2�7� �4�9�3�9�0�2� �N�y�l�o�n� �W�a�s�h�e�r�,� �S�p�r�i�n�g� �M�o�u�n�t� 

�2�8� �4�9�3�5�9�9� �S�p�r�i�n�g� �B�o�l�t� 

�2�9� �4�9�3�6�0�0� �C�u�p� �W�a�s�h�e�r� 

�3�0� �4�9�3�6�0�1� �S�p�a�c�e�r�,� �S�p�r�i�n�g� �M�o�u�n�t� 

�3�1� �4�9�2�1�0�9� �2� �C�o�o�l�i�n�g� �F�a�n�,� �1�2�0�V� �A�C� 
� � 

�3�2� �i�n�c�l�u�d�e�d� �i�n� �i�t�e�m� �1� �|� �C�o�n�n�e�c�t�o�r� 

�3�3� �i�n�c�l�u�d�e�d� �i�n� �i�t�e�m� �1�}� �W�i�r�e� �H�a�r�n�e�s�s� 

�3�4� �i�n�c�l�u�d�e�d� �i�n� �i�t�e�m� �1� �|� �C�o�n�n�e�c�t�o�r� �$� �W�i�r�e� �H�a�r�n�e�s�s� 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � � � � � � � � � �3�5� �i�n�c�l�u�d�e�d� �i�n� �i�t�e�m� �1� �|� �G�r�o�m�m�e�t� 

�3�6� �4�9�4�1�5�8� �4� �C�o�m�p�r�e�s�s�o�r� �H�o�s�e� �S�p�l�i�n�t� 

�3�7� �4�9�4�3�4�6� �1� �T�u�b�i�n�g�,� �%� �i�n�.� �i�d�.� �x� �%� �i�n�.� �o�d�.� �x� �1�0� �i�n�.� �l�o�n�g� �(�9�.�5�2� �m�m� �i�d�,� �x� �1�5�.�8�7� �m�m� �a�.�d�.� �x� �2�5�4� �m�m� �l�o�n�g�)� 

�3�8� �4�9�2�9�2�6� �E�x�h�a�u�s�t� �H�o�s�e� �S�l�e�e�v�e� 

�3�9� �4�9�2�8�9�0� �P�l�a�s�t�i�c� �C�l�a�m�p�,� �S�i�z�e� �G� 

�4�0� �4�9�2�0�4�2� �E�x�h�a�u�s�t� �F�i�t�t�i�n�g� �A�s�s�e�m�b�l�y� �(�i�n�c�l�u�d�e�s� �i�t�e�m�s� �4�1� �&� �4�2�)� 

�4� �i�n�c�l�u�d�e�d� �i�n� �i�t�e�m� �4�0� �|� �F�e�r�r�u�l�e� 

�4�2� �|� �i�n�c�l�u�d�e�d� �i�n� �i�t�e�m� �4�0� �|� �B�r�a�s�s� �N�u�t� 

�4�3� �R�e�f�e�r�e�n�c�e� �6� �|� �R�i�v�n�u�t�,� �A�l�u�m�i�n�u�m�,� �1�0�-�2�4� 
� � 

�1� �T�u�b�i�n�g� �s�o�i�d� �i�n� �4� �f�t�.� �(�1�.�2� �m�)� �l�e�n�g�t�h�s�.� �C�u�t� �i�n�d�i�v�i�d�u�a�l� �p�i�e�c�e�s� �a�s� �s�p�e�c�i�f�i�e�d�,� 
�2� �O�n� �u�n�i�t�s� �m�a�n�u�f�a�c�t�u�r�e�d� �a�f�t�e�r� �M�a�r�c�h� �1�3�,� �1�9�9�6�,� �n�o�t�e� �t�h�e� �n�e�w� �p�o�s�i�t�i�o�n� �o�f� �a�t�t�a�c�h�i�n�g� �l�e�a�d�s�.� 
�3� �W�h�e�n� �o�r�d�e�r�i�n�g� �i�t�e�m� �2�,� �o�r�d�e�r� �i�t�e�m� �4�0� �a�l�s�o�.� 
�4� �R�e�p�l�a�c�e�d� �w�i�t�h� �W�i�r�e� �F�o�r�m� �S�p�l�i�n�t� �o�n� �M�a�y� �2�1�,� �1�9�9�6�.� �P�a�r�t� �n�u�m�b�e�r� �s�t�a�y�s� �t�h�e� �s�a�m�e�.� 
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�4�9�4�4�3�8� �R�e�v�.� �B



�N�T� �A�E� �s�o�k� �a�t� 

�4�9�2�a� �A� �5�9�0� �O�X�Y�G�E�N� �C�O�N�C�E�N�T�R�A�T�O�R� �S�E�R�V�I�C�E� �M�A�N�U�A�L� �S�e�c�t�i�o�n� �6�.�3� �C�o�n�c�e�n�t�r�a�t�o�r� �P�a�r�t�s� �L�i�s�t�s� 
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�2�6�5�0� �T�h�o�m�a�s� 
�C�o�m�p�r�e�s�s�o�r� �P�A�N� �B�E�R� �D�E�S�C�R�I�P�T�I�O� 
�P�l�a�t�f�o�r�m� �A�s�s�e�m�b�l�y� �1� �4�9�4�5�2�2� �2�6�5�0� �T�h�o�m�a�s� �C�o�m�p�r�e�s�s�o�r� �A�s�s�e�m�b�l�y�,� �N�e�w� 

�(�s�e�e� �F�i�g�u�r�e� �6�-�1�1�)� �4�9�4�5�2�1� �2�6�5�0� �T�h�o�m�a�s� �C�o�m�p�r�e�s�s�o�r� �A�s�s�e�m�b�l�y�,� �R�e�m�a�n�u�f�a�c�t�u�r�e�d� 
�2� �4�9�4�5�1�9� �2� �H�e�a�t� �E�x�c�h�a�n�g�e�r� �A�s�s�e�m�b�l�y� 

�3� �4�9�2�9�4�2� �C�l�a�m�p�,� �H�e�a�t� �E�x�c�h�a�n�g�e�r� 

�4� �4�9�3�6�0�1� �3� �S�p�a�c�e�r� 

�5� �4�9�2�0�4�3� �B�r�a�s�s� �E�l�b�o�w�,� �!�/�a� �i�n�.� �N�P�T� �x� �3�/�8� �i�n�.� �i�.�d�.� 

�6� �4�9�4�3�4�6� �*� �T�u�b�i�n�g�,� �3�/�s� �i�n�.� �i�.�d�.� �x� �5�/�s� �i�n�.� �o�.�d�.� �x� �1�0� �i�n�.� �l�o�n�g� 
�(�9�.�5�2� �m�m� �i�.�d�,� �x� �1�5�.�8�7� �m�m� �o�.�d�.� �x� �2�5�4� �m�m� �l�o�n�g�)� 

�7� �4�9�2�8�2�2� �C�l�a�m�p�,� �M�e�t�a�l�,� �5�/�8� �i�n�.� �(�1�5�.�8�7� �m�m�)� 

�8� �4�9�2�1�0�8� �S�c�r�e�w�,� �P�a�n� �H�e�a�d�,� �8�-�3�2� �x� �2� �i�n�.� 

�4�9�2�1�0�9� �C�o�o�l�i�n�g� �F�a�n�,� �1�2�0�V� �A�C� 

�1�0� �i�n�d�u�d�e�d� �i�n� �i�t�e�m� �1� �|� �C�o�n�n�e�c�t�o�r� 

�1�1� �i�n�c�l�u�d�e�d� �i�n� �e�m� �1� �|� �W�i�r�e� �H�a�r�n�e�s�s� 

�1�2� �4�9�3�5�6�4� �M�o�u�n�t�,� �T�i�e� �W�r�a�p� 

�1�3� �4�9�2�1�1�4� �P�o�p� �R�i�v�e�t�,� �A�l�u�m�i�n�u�m�,� �*�/�s� �i�n�.� �(�3�.�1�7� �m�m�)� 

�1�4� �4�9�2�0�4�4� �P�l�a�s�t�i�c� �S�t�r�a�p�,� �S�m�a�l�l� 

�1�5� �4�9�4�4�8�0� �4� �R�u�b�b�e�r� �M�o�t�o�r� �M�o�u�n�t� 

�1�6� �4�9�2�9�6�5� �P�l�a�t�f�o�r�m� �A�s�s�e�m�b�l�y� �(�I�n�c�l�u�d�e�s� �i�t�e�m�s� �1�2�,� �1�3�,� �1�5�,� �2�2�,� �2�4�)� 

�1�7� �4�9�2�0�7�8� �W�a�s�h�e�r� 

�1�9� �4�9�3�2�8�9� �H�e�x� �B�o�l�t�,� �C�o�m�p�r�e�s�s�o�r�,� �#�/�a�-�2�0� �x� �1�3�/�4� �i�n�.� 

�2�0� �4�9�2�1�0�7� �C�o�r�d� �C�l�a�m�p� 

�2�1� �4�9�2�7�8�9� �S�c�r�e�w�,� �T�H�D� �F�o�r�m�i�n�g�,� �6�-�1�9� �x� �5�/�1�6� �i�n�.� 

�2�2� �4�9�2�7�9�9� �I�n�s�u�l�a�t�i�o�n�,� �C�o�m�p�r�e�s�s�o�r� �G�a�s�k�e�t�,� �R�i�g�h�t� �C�a�b�i�n�e�t� 

�3� �4�9�2�7�7�3� �C�l�a�m�p�,� �W�i�r�e�,� �3�/�1�6� �i�n�.� �(�4�.�7�6� �m�m�)� 

�2�4� �4�9�3�5�6�5� �W�i�r�e� �G�r�o�m�m�e�t� 

�2�5� �s�e�e� �c�h�a�r�t� �b�e�l�o�w� �C�a�p�a�c�i�t�o�r� 

�2�6� �4�9�2�1�0�4� �C�a�b�l�e� �T�i�e�,� �L�a�r�g�e� 

�2�7� �i�n�c�l�u�d�e�d� �i�n� �i�t�e�m� �1� �|� �C�o�n�n�e�c�t�o�r� 

�2�8� �i�n�c�l�u�d�e�d� �i�n� �i�t�e�m� �1� �|� �W�i�r�e� �H�a�r�n�e�s�s� 

�2�9� �4�9�2�8�9�3� �S�p�l�i�t� �T�u�b�i�n�g�,� �1�3� �i�n�.� �l�o�n�g� 

�3�0� �i�n�c�l�u�d�e�d� �i�n� �i�t�e�m� �+� �|� �C�o�n�n�e�c�t�o�r� �©� �W�i�r�e� �H�a�r�n�e�s�s� 

�3�1� �i�n�c�l�u�d�e�d� �i�n� �i�t�e�m� �3� �|� �G�r�o�m�m�e�t� 

�3�2� �4�9�2�0�4�2� �E�x�h�a�u�s�t� �F�i�t�t�i�n�g� �A�s�s�e�m�b�l�y� �(�i�n�c�l�u�d�e�s� �i�t�e�m�s� �3�3� �a�n�d� �3�4�)� 

�3�3� �i�n�c�l�u�d�e�d� �i�n� �i�t�e�m� �3�2� �|� �F�e�r�r�u�l�e� 

�3�4� �i�n�c�l�u�d�e�d� �i�n� �i�t�e�m� �3�2� �|� �B�r�a�s�s� �N�u�t� 

�3�5� �4�9�2�8�9�0� �P�l�a�s�t�i�c� �C�l�a�m�p�,� �S�i�z�e� �G� 

�3�6� �4�9�2�9�2�6� �E�x�h�a�u�s�t� �H�o�s�e� �S�l�e�e�v�e� 

�3�7� �4�9�4�3�4�6� �1� �T�u�b�i�n�g�,� �3�/�8� �i�n�.� �i�.�d�.� �x� �5�/�8� �i�n�.� �o�.�d�.� �x� �1�0� �i�n�.� �l�o�n�g� 
�(�9�.�5�2� �m�m� �i�d�.� �x� �1�5�.�8�7� �m�m� �0�.�4�.� �x� �2�5�4� �m�m� �l�o�n�g�)� � � � � � � � � 

� � 

�1� �T�u�b�i�n�g� �s�o�l�d� �i�n� �4� �f�t�.� �(�1�.�2� �m�)� �l�e�n�g�t�h�s�.� �C�u�t� �i�n�d�i�v�i�d�u�a�l� �p�i�e�c�e�s� �a�s� �s�p�e�c�i�f�i�e�d�.� 
�2� �I�n�d�u�d�e�s� �i�t�e�m� �3�2�.� 
�3� �S�p�a�c�e�r�s� �a�r�e� �n�o�t� �r�e�q�u�i�r�e�d� �f�o�r� �u�n�i�t�s� �m�a�n�u�f�a�c�t�u�r�e�d� �a�f�t�e�r� �D�e�c�.� �2�,� �1�9�9�7�.� 
�4� �N�o�t� �f�o�r� �u�s�e� �w�i�t�h� �G�a�s�t� �C�o�m�p�r�e�s�s�o�r�,� 
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�C�a�p�a�c�i�t�o�r� �C�h�a�r�t� �P�A�R�T�N�U�M�B�E�R� �F�f� �C�O�N�C�E�N�T�R�A�T�O�R� �M�O�D�E�L� �E�E� �M�O�T�O�R� �N�U�M�B�E�R� 
�4�9�3�5�3�0� �1�5� �5�9�0� �(�1�2�0�V�,� �6�0� �H�z�)� �2�6�5�0� �T�h�o�m�a�s� �6�0�0�0�8�7� 
�4�9�3�5�3�0� �1�5� �5�9�0� �(�1�2�0�V� �6�0� �H�z�)� �2�6�5�0� �T�h�o�m�a�s�,� �1�7� �m�m� �6�0�8�9�7�0� 

�P�a�r�t�s� �L�i�s�t�s� 
�4�9�4�4�3�8� �R�e�v�.� �B� 
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�S�e�c�t�i�o�n� �6�.�3� �C�o�n�c�e�n�t�r�a�t�o�r� �P�a�r�t�s� �L�i�s�t�s� �4�9�2�a� �&� �5�9�0� �O�X�Y�G�E�N� �C�O�N�C�E�N�T�R�A�T�O�R� �S�E�R�V�I�C�E� �M�A�N�U�A�L� 

�6�.�3�.�1�4� �G�a�s�t� �C�o�m�p�r�e�s�s�o�r� �P�l�a�t�f�o�r�m� �A�s�s�e�m�b�l�y� �(�5� �L�i�m�i�n�)� 

�S�e� � � � � � � �S�p�l�i�n�t� 
�i�n�s�t�a�l�l�e�d� �2� �i�n�.� �(�5�0�.�8� �m�m�)� 
�f�r�o�m� �e�n�d� �o�f� �b�l�u�e� �t�u�b�i�n�g�.� 

� � 

�F�i�g�u�r�e� �6�-�1�2�:� �G�a�s�t� �C�o�m�p�r�e�s�s�o�r� �P�l�a�t�f�o�r�m� �A�s�s�e�m�b�l�y� 

�G�a�s�t� �C�o�m�p�r�e�s�s�o�r� 
�P�l�a�t�f�o�r�m� �A�s�s�e�m�b�l�y� 
�(�s�e�e� �F�i�g�u�r�e� �6�-�1�2�)� �4�9�4�2�4�1� �G�a�s�t� �C�o�m�p�r�e�s�s�o�r� �A�s�s�e�m�b�l�y�,� �R�e�m�a�n�u�f�a�c�t�u�r�e�d� 

�4�9�4�1�8�1� �G�a�s�t� �C�o�m�p�r�e�s�s�o�r� �A�s�s�e�m�b�l�y�,� �N�e�w�,� �1�7� �m�m� �5� 

�4�9�4�2�3�9� �G�a�s�t� �C�o�m�p�r�e�s�s�o�r� �A�s�s�e�m�b�l�y�,� �R�e�m�a�n�u�f�a�c�t�u�r�e�d�,� �1�7� �m�m� �5� 

�4�9�4�1�4�7�3� �H�e�a�t� �E�x�c�h�a�n�g�e�r� �A�s�s�e�m�b�l�y� �{�i�n�c�l�u�d�e�s� �i�t�e�m� �4�4�)� 

�4�9�2�9�4�2� �C�l�a�m�p�,� �H�e�a�t� �E�x�c�h�a�n�g�e�r� 

�4�9�2�1�0�8� �S�c�r�e�w�,� �P�a�n� �H�e�a�d�,� �8�-�3�2� �x� �2� �i�n�.� 

�4�9�2�0�4�3� �B�r�a�s�s� �E�l�b�o�w�,� �V�a� �i�n�.� �N�P�T� �x� �3�4� �i�n�.� �i�d�.� 

� � �1�5�6� �|� �P�a�r�t�s� �L�i�s�t�s� 
�4�9�4�4�3�8� �R�e�v�.� �B



�4�9�2�a�  ¬� �5�9�0� �O�X�Y�G�E�N� �C�O�N�C�E�N�T�R�A�T�O�R� �S�E�R�V�I�C�E� �M�A�N�U�A�L� �S�e�c�t�i�o�n� �6�.�3� �C�o�n�c�e�n�t�r�a�t�o�r� �P�a�r�t�s� �L�i�s�t�s� 

� � � � � � � � � � � 
�I�T�E�M�-� � � � �P�A�R�T� �N�U�M�B�E�R� �-� �D�E�S�C�R�I�P�T�I�O�N� 
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�4�9�4�3�4�7� �1� �T�u�b�i�n�g�,� �3� �i�n�.� �i�.�d�.� �x� �%� �i�n�.� �o�d�.� �x� �1�2� �i�n�.� �t�o�n�g� 
�(�9�.�5�2� �m�m� �i�d�,� �x� �1�5�.�8�7� �m�m� �o�.�d�.� �x� �3�0�4�.�8� �m�m� �l�o�n�g�)� 

�7� �4�9�2�8�2�2� �C�l�a�m�p�,� �M�e�t�a�l�,� �3�%� �i�n�.� �(�1�5�.�8�7� �m�m�)� 

�8� �4�9�3�5�6�4� �M�o�u�n�t�,� �T�i�e� �W�r�a�p� 

�9� �4�9�3�6�0�3� �P�o�p� �R�i�v�e�t�,� �A�l�u�m�i�n�u�m�,� �Y�e� �i�n�.� �(�3�.�1�7� �m�m�)� 

�1�0� �4�9�2�0�4�4� �|� �P�l�a�s�t�i�c� �S�t�r�a�p�,� �S�m�a�l�l� 

�1�1� �4�9�4�0�0�2� �P�l�a�t�f�o�r�m� �A�s�s�e�m�b�l�y� �(�I�n�c�l�u�d�e�s� �i�t�e�m�s� �8�,� �9�,� �1�5�,� �1�9�,� �&� �2�4�)� 

�1�2� �4�9�3�6�0�2� �B�o�t�t�o�m� �W�a�s�h�e�r� 

�1�3� �4�9�3�6�3�9� �S�p�l�i�t�l�o�c�k� �W�a�s�h�e�r�,� �#�1�2� 

�1�4� �4�9�3�6�7�3� �N�y�l�o�c�k� �N�u�t�,� �1�2�-�2�4� 

�1�5� �4�9�2�7�9�9� �I�n�s�u�l�a�t�i�o�n�,� �C�o�m�p�r�e�s�s�o�r� �G�a�s�k�e�t�,� �R�i�g�h�t� �C�a�b�i�n�e�t� 

�1�6� �4�9�2�7�8�9� �S�c�r�e�w�,� �T�H�D� �F�o�r�m�i�n�g�,� �#�6�-�1�9� �x� �i�e� �i�n�.� 

�1�7� �4�9�2�1�0�7� �C�o�r�d� �C�l�a�m�p� 

�1�8� �4�9�2�7�7�3� �C�l�a�m�p�,� �W�i�r�e�,� �%�6� �i�n�.� �(�4�.�7�6� �m�m�)� 

�1�9� �4�9�3�5�6�5� �W�i�r�e� �G�r�o�m�m�e�t� 

�2�0� �4�9�3�6�2�1� �C�a�p�a�c�i�t�o�r�,� �7�.�5� �F� 

�2�1� �4�9�2�1�0�4� �C�a�b�l�e� �T�i�e�,� �L�a�r�g�e� 

�2�2� �i�n�c�l�u�d�e�d� �i�n� �i�t�e�m� �1� �|� �C�o�n�n�e�c�t�o�r� 

�2�3� �i�n�c�l�u�d�e�d� �i�n� �i�t�e�m� �1� �|� �W�i�r�e� �H�a�r�n�e�s�s� 

�2�4� �4�9�3�5�9�8� �S�p�r�i�n�g� �C�u�p� 

�2�5� �4�9�3�9�0�3� �S�p�r�i�n�g� �M�o�u�n�t�,� �2�8� �I�b� �4� 

�+�2�6� �4�9�3�9�6�9� �S�p�r�i�n�g� �C�u�p� �L�i�n�e�r� 

�2�7� �4�9�3�9�0�2� �N�y�l�o�n� �W�a�s�h�e�r�,� �S�p�r�i�n�g� �M�o�u�n�t� 
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�2�0� �4�9�2�5�9�7� �F�l�o�w�m�e�t�e�r� �B�r�a�c�k�e�t� 

�2�1� �4�9�2�2�1�0� �F�l�o�w�m�e�t�e�r� �N�u�t� 

�2�2� �4�9�2�6�6�7� �N�y�l�o�n� �S�p�a�c�e�r� 

�2�3�A� �R�e�f�e�r�e�n�c�e� �4� �F�r�o�n�t� �P�a�n�e�l� �P�C�B� 

�2�3�8� �4�9�4�6�9�6� �F�r�o�n�t� �P�a�n�e�l� �P�C�B� 

�2�4� �4�9�2�4�3�9� �N�y�l�o�n� �N�u�t� 

�H� �R�e�f�e�r�e�n�c�e� �!� 

�1�2� �R�e�f�e�r�e�n�c�e� �!� 

�1�3� �R�e�f�e�r�e�n�c�e� �!� 

�3�5� �R�e�f�e�r�e�n�c�e� �!� � � � � � � � � 
� � 

�I�t�e�m� �s�h�o�w�n� �f�o�r� �d�e�s�c�r�i�p�t�i�v�e� �p�u�r�p�o�s�e�s� �a�n�l�y� �a�n�d� �i�s� �n�o�t� �a�v�a�i�l�a�b�l�e� �t�a�r� �s�a�l�e� �a�s� �a�n� �i�n�d�i�v�i�d�u�a�l� �r�e�p�a�i�r� �p�a�r�t�.� 
�F�o�r� �r�e�f�e�r�e�n�c�e� �o�n�l�y�.� �R�e�p�l�a�c�e� �w�i�t�h� �P�a�r�t� �N�u�m�b�e�r� �4�9�4�6�9�4�.� 
�M�a�n�u�f�a�c�t�u�r�e�d� �a�f�t�e�r� �M�a�r�c�h� �1�0�,� �1�9�9�9�.� 

�4� �F�o�r� �r�e�f�e�r�e�n�c�e� �o�n�l�y�.� �R�e�p�l�a�c�e� �w�i�t�h� �P�a�r�t� �N�u�m�b�e�r� �4�9�4�6�9�6�.� 

� � 

�P�a�r�t�s� �L�i�s�t�s� �|� �1�8�1� 
�4�9�4�4�3�8� �R�e�v�.� �B� 

�~
� 

�A�S� �a� �a� �a�t� �r�e� � � � 



� � 

�S�e�c�t�i�o�n� �6�.�3� �C�o�n�c�e�n�t�r�a�t�o�r� �P�a�r�t�s� �L�i�s�t�s� �4�9�2�a� �&� �5�9�0� �O�X�Y�G�E�N� �C�O�N�C�E�N�T�R�A�T�O�R� �S�E�R�V�I�C�E� �M�A�N�U�A�L� 

�6�.�3�.�2�9� �C�o�n�t�r�o�l� �P�a�n�e�l� �L�a�b�e�l� 

�I�T�E�M� �P�A�R�T�N�U�M�B�E�R� �D�E�S�C�R�I�P�T�I�O�N� 
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�1� �4�9�2�6�2�3� �4�9�2�3� 

�2� �4�9�2�6�2�4� �4�9�2�a�,� �w�i�t�h� �O�C�I� 
�3� �4�9�2�8�0�9� �5�9�0�,� �w�i�t�h� �O�C�!� 

�4� �4�9�2�8�1�0� �5�9�0� 

�5� �4�9�3�1�3�3� �4�9�2�a�,� �F�R�I�C�A�N� 

�6� �4�9�3�1�3�4� �4�9�2�a�,� �F�R�I�C�A�N� �w�i�t�h� �O�C�I� 

�7� �4�9�3�1�3�5� �5�9�0�,� �F�R�I�C�A�N� 

�8� �4�9�3�1�3�6� �5�9�0�,� �w�i�t�h� �O�C�I�,� �F�R�I�C�A�N� 

�9� �4�9�3�5�5�1� �5�9�0�,� �M�e�x�i�c�o� 

�1�0� �4�9�3�5�5�2� �5�9�0�,� �M�e�x�i�c�o�,� �w�i�t�h� �O�C� 

�1�1� �4�9�4�2�8�0� �5�9�0�,� �w�i�t�h� �O�C�t� �w�i�t�h� �R�e�m�o�v�a�b�l�e� �S�e�n�s�o�r� 

�2� �4�9�4�2�9�1� �5�9�0�,� �w�i�t�h� �O�C�I� �w�i�t�h� �R�e�m�o�v�a�b�l�e� �S�e�n�s�o�r�,� �M�e�x�i�c�o� 

�1�3� �4�9�4�2�9�2� �5�9�0�,� �w�i�t�h� �O�C�i� �w�i�t�h� �R�e�m�o�v�a�b�l�e� �S�e�n�s�o�r�,� �F�R�/�C�A�N� 

�1�4� �4�9�4�7�0�7� �5�9�0�,� �L�e�f�t� 

�1�5� �4�9�4�7�0�8� �5�9�0�,� �R�i�g�h�t� 

�1�6� �4�9�4�7�0�9� �5�9�0�,� �L�e�f�t�,� �C�o�n�t�r�o�l�/�0�C�]� �P�C�B� �w�i�t�h� �R�e�m�o�v�a�b�l�e� �S�e�n�s�o�r� 

�1�7� �4�9�4�7�1�0� �5�9�0�,� �R�i�g�h�t�,� �C�o�n�t�r�o�l�/�O�C�i� �P�C�B� �w�i�t�h� �R�e�m�o�v�a�b�t�e� �S�e�n�s�o�r� 

�1�8� �4�9�4�7�1�1� �5�9�0�,� �R�i�g�h�t�,� �F�R�/�C�A�N� 

�1�9� �4�9�4�7�1�2� �5�9�0�,� �L�e�f�t�,� �F�R�/�C�A�N� 

�2�0� �4�9�4�7�1�3� �5�9�0�,� �L�e�f�t�,� �F�R�I�C�A�N�,� �C�o�n�t�r�o�l�/�O�C�I� �P�C�B� �w�i�t�h� �R�e�m�o�v�a�b�l�e� �S�e�n�s�o�r� 

�2�1� �4�9�4�7�1�4� �5�9�0�,� �R�i�g�h�t�,� �F�R�/�C�A�N�,� �C�o�n�t�s�o�l�/�O�C�I� �P�C�B� �w�i�t�h� �R�e�m�o�v�a�b�l�e� �S�e�n�s�o�r� 

�2�2� �4�9�4�7�1�5� �5�9�0�,� �R�i�g�h�t�,� �M�e�x�i�c�o�,� �C�o�n�t�r�a�l�/�O�C�I� �P�C�B� �w�i�t�h� �R�e�m�o�v�a�b�l�e� �S�e�n�s�o�r� 

�2�3� �4�9�4�7�1�6� �5�9�0�,� �L�e�f�t�,� �M�e�x�i�c�o�,� �C�o�n�t�r�o�l�/�O�C�I� �P�C�B� �w�i�t�h� �R�e�m�o�v�a�b�l�e� �S�e�n�s�o�r� 

�2�4� �4�9�4�7�1�7� �5�9�0�,� �L�e�f�t�,� �M�e�x�i�c�o� 

�2�5� �4�9�4�7�1�8� �5�9�0�;� �R�i�g�h�t�,� �M�e�x�i�c�o� � � � � � � � � 
� � 

�6�.�3�.�3�0� �C�i�r�c�u�i�t� �B�r�e�a�k�e�r� �C�h�a�r�t� 

�4�9�2�1�9�6� �4�9�2�a� �(�1�2�0�V�,� �6�0� �H�z�)� �T�h�o�m�a�s� 

�4�9�2�4�3�7� �5�9�0� �(�1�2�0�V�,� �6�0� �H�z�)� �*� �T�h�o�m�a�s� �(�S�t�a�n�d�a�r�d�)� 

�4�9�3�5�3�1�2� �5�9�0� �(�1�2�0�V�,� �6�0� �H�z�)� �3� �T�h�o�m�a�s� �(�H�i�g�h� �E�f�f�i�c�i�e�n�c�y�)� 
�4�9�3�5�3�1� �2� �5�9�0� �(�1�2�0�V� �6�0� �H�z�)� �4� �T�h�o�m�a�s� �(�2�6�3�9� �S�e�r�i�e�s�)� 

�4�9�3�5�3�1� �2� �5�9�0� �(�1�2�0�V�,� �6�0� �H�z�}� �5� �T�h�o�m�a�s� �(�2�6�5�0� �S�e�r�i�e�s�)� 

�4�9�3�5�3�1�2� �5�9�0� �(�1�2�0�V�,� �6�0� �H�z�)� �G�a�s�t� 

�1� �M�a�n�u�f�a�c�t�u�r�e�d� �b�e�f�o�r�e� �A�p�r�i�l� �2�6�,� �1�9�9�3�.� 
�2� �W�a�s�h�e�r�s� �r�e�q�u�i�r�e�d� �(�P�a�r�t� �N�u�m�b�e�r� �4�9�3�5�6�7�)�.� 
�3� �M�a�n�u�f�a�c�t�u�r�e�d� �a�f�t�e�r� �N�o�v�.� �1�2�,� �1�9�9�2�.� 
�4� �M�a�n�u�f�a�c�t�u�r�e�d� �a�f�t�e�r� �M�a�y� �1�,� �1�9�9�6�.� 
�5� �M�a�n�u�f�a�c�t�u�r�e�d� �a�f�t�e�r� �O�c�t�.� �2�2�,� �1�9�9�7�.� 

� � 
�1�8�2� �|� �P�a�r�t�s� �L�i�s�t�s� 

�4�9�4�4�3�8� �R�e�v�.� �B� � 



�U�N�P�A�C�K�I�N�G�,� �I�N�S�T�A�L�L�A�T�I�O�N� �&� �R�E�P�A�C�K�I�N�G� 

�7�.�1� �U�N�P�A�C�K�I�N�G� 

�S�e�c�t�i�o�n� 

�.� �E�x�a�m�i�n�e� �t�h�e� �e�x�t�e�r�i�o�r� �o�f� �t�h�e� �s�h�i�p�p�i�n�g� �c�a�r�t�o�n� �f�o�r� �d�a�m�a�g�e�.� �I�f� �t�h�e� �c�a�r�t�o�n� �i�s� 
�d�a�m�a�g�e�d�,� �o�r� �i�t�s� �c�o�n�t�e�n�t�s� �a�r�e� �s�u�s�p�e�c�t�e�d� �o�f� �b�e�i�n�g� �d�a�m�a�g�e�d�,� �p�h�o�t�o�g�r�a�p�h� �t�h�e� 
�d�a�m�a�g�e�d� �c�a�r�t�o�n� �b�e�f�o�r�e� �t�h�e� �c�o�n�c�e�n�t�r�a�t�o�r� �i�s� �u�n�p�a�c�k�e�d� �a�n�d� �c�o�n�t�a�c�t� �t�h�e� 
�c�a�r�r�i�e�r� �t�o� �r�e�q�u�e�s�t� �t�h�a�t� �t�h�e� �d�a�m�a�g�e� �b�e� �i�n�s�p�e�c�t�e�d�.� �C�o�n�t�a�c�t� �t�h�e� �s�h�i�p�p�i�n�g� �p�o�i�n�t� 
�i�m�m�e�d�i�a�t�e�l�y�.� 

�.� �P�l�a�c�e� �t�h�e� �s�h�i�p�p�i�n�g� �c�a�r�t�o�n� �o�n�.�a� �f�l�a�t� �s�u�r�f�a�c�e� �w�i�t�h� �t�h�e� �s�h�i�p�p�i�n�g� �a�r�r�o�w�s� 
�p�o�i�n�t�i�n�g� �u�p�w�a�r�d�s�.� 

� � 

�C�A�U�T�I�O�N�:� �{�f� �s�t�a�p�l�e�s� �w�e�r�e� �u�s�e�d� �t�o� �s�e�a�l� �t�h�e� �s�h�i�p�p�i�n�g� �c�a�r�t�o�n�,� �t�a�k�e� �c�a�r�e� 
�w�h�e�n� �o�p�e�n�i�n�g� �a�n�d� �r�e�m�o�v�i�n�g� �t�h�e� �s�t�a�p�l�e�s� �t�o� �p�r�e�v�e�n�t� �b�o�t�h� �p�e�r�s�o�n�a�l� �i�n�j�u�r�y� 
�a�n�d� �e�x�t�e�r�i�o�r� �c�a�b�i�n�e�t� �d�a�m�a�g�e�.� 

�.� �O�p�e�n� �t�h�e� �t�o�p� �f�l�a�p�s� �o�f� �t�h�e� �s�h�i�p�p�i�n�g� �c�a�r�t�o�n� �a�n�d� �l�a�y� �t�h�e� �c�a�r�t�o�n� �o�n� �i�t�s� �s�i�d�e�.� 

�.� �W�h�i�l�e� �h�o�l�d�i�n�g� �t�h�e� �c�a�r�t�o�n� �d�o�w�n� �w�i�t�h� �o�n�e� �h�a�n�d�,� �g�r�a�s�p� �t�h�e� �h�a�n�d�l�e� �o�f� �t�h�e� 
�c�o�n�c�e�n�t�r�a�t�o�r� �a�n�d� �s�l�i�d�e� �t�h�e� �c�o�n�c�e�n�t�r�a�t�o�r� �o�u�t� �o�f� �t�h�e� �c�a�r�t�o�n�.� 

�.� �S�t�a�n�d� �t�h�e� �c�o�n�c�e�n�t�r�a�t�o�r� �u�p�r�i�g�h�t� �o�n� �i�t�s� �c�a�s�t�e�r�s�.� 

�6�.� �R�e�m�o�v�e� �t�h�e� �p�l�a�s�t�i�c� �c�a�p� �f�r�o�m� �t�h�e� �o�x�y�g�e�n� �o�u�t�l�e�t�.� 

�.� �C�o�m�p�a�r�e� �t�h�e� �p�a�c�k�i�n�g� �s�l�i�p� �a�t�t�a�c�h�e�d� �t�o� �t�h�e� �c�a�r�t�o�n ��s� �e�x�t�e�r�i�o�r� �w�i�t�h� �t�h�e� 
�s�h�i�p�m�e�n�t� �r�e�c�e�i�v�e�d�.� �I�f� �a�n�y� �d�i�s�c�r�e�p�a�n�c�i�e�s� �e�x�i�s�t�,� �c�o�n�t�a�c�t� �M�a�l�l�i�n�c�k�r�o�d�t� 
�i�m�m�e�d�i�a�t�e�l�y� �a�t� �1�-�8�0�0�-�4�9�6�-�2�2�9�9�,� 

�.� �T�h�o�r�o�u�g�h�l�y� �i�n�s�p�e�c�t� �t�h�e� �e�x�t�e�r�i�o�r� �o�f� �t�h�e� �c�o�n�c�e�n�t�r�a�t�o�r� �f�o�r� �d�a�m�a�g�e�.� 

�.� �S�a�v�e� �a�i�l� �p�a�c�k�i�n�g� �m�a�t�e�r�i�a�l�s� �a�n�d� �t�h�e� �s�h�i�p�p�i�n�g� �c�a�r�t�o�n� �f�o�r� �r�e�u�s�e�.� 

� � 

�N�O�T�E�:� �C�o�n�t�a�c�t� �M�a�l�l�i�n�c�k�r�o�d�t� �a�t� �1�-�8�0�0�-�4�9�6�-�2�2�9�9� �f�o�r� �a� �r�e�t�u�r�n�e�d� �g�o�o�d�s� �a�u�t�h�o�r�i�z�a�t�i�o�n� �(�R�G�A�)� 
�n�u�m�b�e�r� �i�f� �i�t� �i�s� �n�e�c�e�s�s�a�r�y� �t�o� �r�e�t�u�r�n� �a� �u�n�i�t� �t�o� �t�h�e� �f�a�c�t�o�r�y�.� �W�r�i�t�e� �t�h�e� �R�G�A� �n�u�m�b�e�r� �o�n� �t�h�e� �o�u�t�s�i�d�e� �o�f� 
�t�h�e� �c�a�r�t�o�n� �b�e�f�o�r�e� �s�h�i�p�p�i�n�g�.� 
� � 

�7�.�2� �I�N�S�T�A�L�L�A�T�I�O�N� 

�7�.�2�.�1� �O�p�e�r�a�t�i�o�n�a�l� �C�h�e�c�k� �P�r�o�c�e�d�u�r�e� 

�T�h�i�s� �s�e�c�t�i�o�n� �o�u�t�l�i�n�e�s� �t�h�e� �o�p�e�r�a�t�i�o�n�a�l� �c�h�e�c�k� �p�r�o�c�e�d�u�r�e� �t�h�a�t� �s�h�o�u�l�d� �b�e� �p�e�r�f�o�r�m�e�d� 
�a�f�t�e�r� �u�n�p�a�c�k�i�n�g� �t�h�e� �c�o�n�c�e�n�t�r�a�t�o�r� �a�n�d� �b�e�f�o�r�e� �i�t�s� �i�n�i�t�i�a�l� �i�n�s�t�a�l�l�a�t�i�o�n� �a�n�d� �u�s�e�.� 

� � 

�N�O�T�E�:� �T�h�e� �u�s�e� �o�f� �a� �p�r�o�p�e�r�l�y� �c�a�l�i�b�r�a�t�e�d� �o�x�y�g�e�n� �a�n�a�l�y�z�e�r� �i�s� �r�e�q�u�i�r�e�d� �d�u�r�i�n�g� �t�h�i�s� �p�r�o�c�e�d�u�r�e�.� 
� � 

�U�n�p�a�c�k�i�n�g�,� �i�n�s�t�a�l�l�a�t�i�o�n� �&� �R�e�p�a�c�k�i�n�g� 
�4�9�4�4�3�8� �R�e�v�.� �B



�S�e�c�t�i�o�n� �7�.�2� �I�n�s�t�a�l�l�a�t�i�o�n� �4�9�2�a� �&� �5�9�0� �O�X�Y�G�E�N� �C�O�N�C�E�N�T�R�A�T�O�R� �S�E�R�V�I�C�E� �M�A�N�U�A�L� 

�1�.� �E�n�s�u�r�e� �t�h�a�t� �t�h�e� �f�o�l�l�o�w�i�n�g� �f�i�l�t�e�r�s� �a�r�e� �c�l�e�a�n� �a�n�d� �s�e�c�u�r�e�l�y� �i�n� �p�l�a�c�e�.� �(�F�i�g�u�r�e� �7�-�1�)� 

�I�T�E�M� �L�O�C�A�T�I�O�N� �o�o� 

� � 

� � 

�A�i�r� �I�n�t�a�k�e� �F�i�l�t�e�r� �R�i�g�h�t� �S�i�d�e� �o�f� �t�h�e� �C�o�n�c�e�n�t�r�a�t�o�r� 

�C�o�m�p�r�e�s�s�o�r� �I�n�l�e�t� �E�x�t�e�n�d�e�d� �L�i�f�e� �P�r�e�f�i�l�t�e�r� �C�o�m�p�r�e�s�s�o�r� �i�n�l�e�t� �E�x�t�e�n�d�e�d� �L�i�f�e� �P�r�e�f�i�l�t�e�r� �H�o�u�s�i�n�g� �i�n� �F�i�l�t�e�r� 
�C�o�m�p�a�r�t�m�e�n�t� 

�C�o�m�p�r�e�s�s�o�r� �I�n�l�e�t� �H�E�P�A� �F�i�l�t�e�r� �F�i�l�t�e�r� �C�o�m�p�a�r�t�m�e�n�t� � � � � � � 
� � 

� � � � � 

� � 

�a�,� N�� N�� � � � 

� � � � � 

�C�o�m�p�r�e�s�s�o�r� �I�n�l�e�t� 
�E�x�t�e�n�d�e�d� �L�i�f�e� �P�r�e�f�i�l�t�e�r� 

�C�i�r�c�u�i�t� �B�r�e�a�k�e�r� 

�A�i�r� �I�n�t�a�k�e� �F�i�l�t�e�r� �I�n�l�e�t� �H�E�P�A� �F�i�l�t�e�r� 
�H�o�u�r� �M�e�t�e�r� 

�F�i�g�u�r�e� �7�-�1�:� �R�i�g�h�t� �S�i�d�e� �V�i�e�w� 

�2�.� �V�e�r�i�f�y� �t�h�a�t� �a�l�l� �i�n�t�e�r�n�a�l� �p�r�e�s�s�u�r�e� �h�a�s� �b�e�e�n� �v�e�n�t�e�d� �o�u�t� �o�f� �t�h�e� �c�a�n�i�s�t�e�r�s� �b�y� 
�t�u�r�n�i�n�g� �t�h�e� �f�l�o�w�m�e�t�e�r� �k�n�o�b� �f�u�l�l�y� �c�o�u�n�t�e�r�c�l�o�c�k�w�i�s�e� �a�n�d� �v�e�r�i�f�y�i�n�g� �t�h�e� 
�f�l�o�w�m�e�t�e�r� �b�a�l�l� �i�n�d�i�c�a�t�e�s� �z�e�r�o� �f�l�o�w� �(�F�i�g�u�r�e� �7�-�2�)�.� 

�P�A�S� 
�F�l�o�w�m�e�t�e�r� 

�P�o�w�e�r� �S�w�i�t�c�h� 

�F�i�g�u�r�e� �7�-�2�:� �F�r�o�n�t� �P�a�n�e�l� 

�3�.� �C�o�n�n�e�c�t� �t�h�e� �p�o�w�e�r� �c�o�r�d� �t�o� �a�n� �A�C� �o�u�t�l�e�t� �a�n�d� �s�e�t� �t�h�e� �P�O�W�E�R� �S�w�i�t�c�h� �t�o� �t�h�e� 
�O�N� �p�o�s�i�t�i�o�n� �(�F�i�g�u�r�e� �7�-�2�)�.� �A�n� �a�u�d�i�b�l�e� �a�l�a�r�m� �s�h�o�u�l�d� �s�o�u�n�d�.� �I�f� �a�n� �a�u�d�i�b�l�e� 
�a�l�a�r�m� �d�o�e�s� �n�o�t� �s�o�u�n�d� �o�r� �i�s� �w�e�a�k�,� �r�e�f�e�r� �t�o� �S�e�c�t�i�o�n� �4�,� �T�r�o�u�b�l�e�s�h�o�o�t�i�n�g� 
�G�u�i�d�e�.� 

�1�8�4�]� �U�n�p�a�c�k�i�n�g�,� �I�n�s�t�a�l�l�a�t�i�o�n� �&� �R�e�p�a�c�k�i�n�g� 
�4�9�4�4�3�8� �R�e�v�.� �B� 
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�4�9�2�a� �&� �5�9�0� �O�X�Y�G�E�N� �C�O�N�C�E�N�T�R�A�T�O�R� �S�E�R�V�I�C�E� �M�A�N�U�A�L� �S�e�c�t�i�o�n� �7�.�2� �i�n�s�t�a�l�l�a�t�i�o�n� 

�4�.� �S�e�t� �t�h�e� �P�O�W�E�R� �S�w�i�t�c�h� �t�o� �t�h�e� �O�F�F� �p�o�s�i�t�i�o�n�.� 

� � 

�N�O�T�E�:� �I�f� �t�h�e� �c�o�n�c�e�n�t�r�a�t�o�r� �h�a�s� �b�e�e�n� �e�x�p�o�s�e�d� �t�o� �t�e�m�p�e�r�a�t�u�r�e�s� �b�e�l�o�w� �4�0� �°�F� 
�(�1�4� �°�C�)�,� �a�l�l�o�w� �t�h�e� �c�o�n�c�e�n�t�r�a�t�o�r� �t�o� �r�e�a�c�h� �a�m�b�i�e�n�t� �t�e�m�p�e�r�a�t�u�r�e� �(�a�p�p�r�o�x�i�m�a�t�e�l�y� �3�0� �m�i�n�u�t�e�s�)� 
�b�e�f�o�r�e� �s�e�t�t�i�n�g� �t�h�e� �P�O�W�E�R� �S�w�i�t�c�h� �t�o� �t�h�e� �O�N� �p�o�s�i�t�i�o�n�.� 
� � 

�5�.� �S�e�t� �t�h�e� �P�O�W�E�R� �S�w�i�t�c�h� �t�o� �t�h�e� �O�N� �p�o�s�i�t�i�o�n� �a�n�d� �t�h�e� �f�l�o�w�m�e�t�e�r� �t�o� �i�t�s� 
�m�a�x�i�m�u�m� �s�e�t�t�i�n�g�.� �T�h�e� �a�u�d�i�b�l�e� �a�l�a�r�m� �s�h�o�u�l�d� �s�o�u�n�d� �f�o�r� �a� �m�a�x�i�m�u�m� �o�f� �o�n�e� 
�m�i�n�u�t�e� �a�n�d� �t�h�e�n� �c�e�a�s�e�.� 

�I�f� �t�h�e� �a�l�a�r�m� �d�o�e�s� �n�o�t� �s�o�u�n�d�,� �o�r� �i�f� �t�h�e� �a�l�a�r�m� �c�o�n�t�i�n�u�e�s� �t�o� �s�o�u�n�d� �a�f�t�e�r� �o�n�e� 
�m�i�n�u�t�e�,� �s�e�e� �P�e�r�f�o�r�m�a�n�c�e� �V�e�r�i�f�i�c�a�t�i�o�n� �(�S�e�c�t�i�o�n� �3�)�.� 

�¿
�½

� 

�.� �V�e�r�i�f�y� �t�h�a�t� �t�h�e� �P�O�W�E�R� �S�w�i�t�c�h� �L�E�D� �i�s� �i�l�l�u�m�i�n�a�t�e�d� �(�F�i�g�u�r�e� �7�-�2�)�.� �I�f� �t�h�e� �L�E�D� 
�i�s� �n�o�t� �i�l�l�u�m�i�n�a�t�e�d�,� �s�e�e� �P�e�r�f�o�r�m�a�n�c�e� �V�e�r�i�f�i�c�a�t�i�o�n� �(�S�e�c�t�i�o�n� �3�)�.� 

�N
� 

�.� �V�i�s�u�a�l�l�y� �o�b�s�e�r�v�e� �a�n�d� �n�o�t�e� �t�h�e� �n�u�m�b�e�r� �o�f� �h�o�u�r�s� �d�i�s�p�l�a�y�e�d� �o�n� �t�h�e� �h�o�u�r� �m�e�t�e�r� 
�(�F�i�g�u�r�e� �7�-�1�)�.� 

�8�.� �A�l�l�o�w� �t�h�e� �c�o�n�c�e�n�t�r�a�t�o�r� �t�o� �r�u�n� �f�o�r� �a�p�p�r�o�x�i�m�a�t�e�l�y� �2�0� �m�i�n�u�t�e�s� �t�o� �s�t�a�b�i�l�i�z�e� 
�b�e�f�o�r�e� �p�r�o�c�e�e�d�i�n�g�.� 

�9�.� �C�o�n�n�e�c�t� �a� �c�a�l�i�b�r�a�t�e�d� �o�x�y�g�e�n� �a�n�a�l�y�z�e�r� �t�o� �t�h�e� �c�o�n�c�e�n�t�r�a�t�o�r ��s� �o�x�y�g�e�n� �o�u�t�l�e�t� 
�{�F�i�g�u�r�e� �7�-�3�)�.� �R�e�f�e�r� �t�o� �t�h�e� �o�x�y�g�e�n� �a�n�a�l�y�z�e�r� �m�a�n�u�f�a�c�t�u�r�e�r�s� 
�r�e�c�o�m�m�e�n�d�a�t�i�o�n�s� �f�o�r� �p�r�o�p�e�r� �c�o�n�n�e�c�t�i�o�n� �p�r�o�c�e�d�u�r�e�s�.� 

� � 

�F�i�g�u�r�e� �7�-�3�:� �O�x�y�g�e�n� �C�o�n�c�e�n�t�r�a�t�i�o�n� �T�e�s�t�i�n�g� 

�1�0�.�.� �V�e�r�i�f�y� �t�h�a�t� �t�h�e� �o�x�y�g�e�n� �c�o�n�c�e�n�t�r�a�t�i�o�n� �i�s� �a�s� �f�o�l�l�o�w�s�:� 

�C�O�N�C�E�N�T�R�A�T�O�R� �M�O�I� �|� �O�X�Y�G�E�N� �C�O�N�C�E�N�T�R�A�T�I�O�N� 

�4�9�2�a� �9�5�%� �+�3�%� �a�t� �1� �L�/�m�i�n� �t�o� �3� �L�/�m�i�n� 

�9�2�%� �+�3�%� �a�t� �4� �L�i�m�i�n� 
� � 

�5�9�0� �9�5�%� �+�3�%� �a�t� �1� �L�/�m�i�n� �t�o� �4� �L�i�m�i�n� 

� � �9�0�%� �+�3�%� �a�t� �5� �U�m�i�n� 
� � � � 

�U�n�p�a�c�k�i�n�g�,� �i�n�s�t�a�l�l�a�t�i�o�n� �&� �R�e�p�a�c�k�i�n�g� �|� �1�8�5� 
�4�9�4�4�3�8� �R�e�v�.� �B� 
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�S�e�c�t�i�o�n� �7�.�2� �I�n�s�t�a�l�l�a�t�i�o�n� �4�9�2�a� �&� �5�9�0� �O�X�Y�G�E�N� �C�O�N�C�E�N�T�R�A�T�O�R� �S�E�R�V�I�C�E� �M�A�N�U�A�L� 
� � 

�I�f� �t�h�e� �o�x�y�g�e�n� �c�o�n�c�e�n�t�r�a�t�i�o�n� �i�s� �n�o�t� �a�s� �s�p�e�c�i�f�i�e�d�,� �s�e�e� �T�r�o�u�b�l�e�s�h�o�o�t�i�n�g� 
�I�n�s�t�r�u�c�t�i�o�n�s� �(�S�e�c�t�i�o�n� �4�)�.� 

�1�1�.� �I�f� �t�h�e� �c�o�n�c�e�n�t�r�a�t�o�r� �i�s� �e�q�u�i�p�p�e�d� �w�i�t�h� �t�h�e� �o�p�t�i�o�n�a�l� �O�x�y�g�e�n� �C�o�n�c�e�n�t�r�a�t�i�o�n� 
�I�n�d�i�c�a�t�o�r� �(�O�C�I�)�,� �v�e�r�i�f�y� �t�h�a�t� �t�h�e� �g�r�e�e�n� �(�N�O�R�M�A�L�)� �L�E�D� �i�s� �i�l�l�u�m�i�n�a�t�e�d�.� 

�1�2�.� �E�n�s�u�r�e� �t�h�e� �a�i�r�f�l�o�w� �i�s� �e�m�i�t�t�e�d� �t�h�r�o�u�g�h� �t�h�e� �c�o�o�l�i�n�g� �a�i�r� �e�x�h�a�u�s�t� �v�e�n�t�s�,� �l�o�c�a�t�e�d� 
�o�n� �t�h�e� �s�i�d�e� �o�p�p�o�s�i�t�e� �t�h�e� �a�i�r� �i�n�t�a�k�e� �f�i�l�t�e�r� �a�t� �t�h�e� �b�a�s�e� �o�f� �t�h�e� �c�o�n�c�e�n�t�r�a�t�o�r� 
�(�F�i�g�u�r�e� �7�-�4�)�.� 
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�D�i�s� �A�i�r� �I�n�t�a�k�e� �F�i�l�t�e�r� 
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� � � � � � �D�O� 

�Z�N�,� �a�m� 
�|� �°� �Å� �C�o�m�p�r�e�s�s�o�r� 

�|� 
�r�e� �C�o�o�l�i�n�g� �F�a�n� 

�F�i�g�u�r�e� �7�-�4�:� �C�o�o�l�i�n�g� �A�i�r� �F�l�o�w� 

� � � � 
� � � � � � � � � � 
� � 

� � � � � � � � 
�7�.�2�.�2� �O�p�e�r�a�t�i�n�g� �I�n�s�t�r�u�c�t�i�o�n�s� 

�T�h�i�s� �s�e�c�t�i�o�n� �o�u�t�l�i�n�e�s� �t�h�e� �o�p�e�r�a�t�i�n�g� �i�n�s�t�r�u�c�t�i�o�n�s� �t�h�a�t� �s�h�o�u�l�d� �b�e� �p�e�r�f�o�r�m�e�d� �a�f�t�e�r� 
�c�o�m�p�l�e�t�i�n�g� �t�h�e� �o�p�e�r�a�t�i�o�n�a�l� �c�h�e�c�k� �p�r�o�c�e�d�u�r�e�,� �a�s� �p�a�r�t� �o�f� �t�h�e� �i�n�s�t�a�l�l�a�t�i�o�n� �o�f� �t�h�e� 
�c�o�n�c�e�n�t�r�a�t�o�r�,� 

� � 

�N�O�T�E�:� �D�e�t�a�i�l�e�d� �o�p�e�r�a�t�i�n�g� �i�n�s�t�r�u�c�t�i�o�n�s� �a�r�e� �c�o�n�t�a�i�n�e�d� �i�n� �t�h�e� �a�p�p�r�o�p�r�i�a�t�e� �P�a�t�i�e�n�t� �I�n�s�t�r�u�c�t�i�o�n� �M�a�n�u�a�l�.� 
� � 

�1�.� �E�n�s�u�r�e� �t�h�a�t� �t�h�e� �a�i�r� �i�n�t�a�k�e� �f�i�l�t�e�r� �i�s� �c�l�e�a�n� �(�F�i�g�u�r�e� �7�-�1�)�.� 

�2�.� �P�o�s�i�t�i�o�n� �t�h�e� �c�o�n�c�e�n�t�r�a�t�o�r� �n�e�a�r� �a�n� �a�p�p�r�o�p�r�i�a�t�e� �A�C� �o�u�t�l�e�t� �s�o� �t�h�e� �p�o�w�e�r� �c�o�r�d� 
�c�a�n� �b�e� �c�o�n�n�e�c�t�e�d� �t�o� �t�h�e� �A�C� �o�u�t�l�e�t� �w�i�t�h�o�u�t� �u�s�i�n�g� �a�n� �e�x�t�e�n�s�i�o�n� �c�o�r�d�.� 

� � 

�O�x�y�g�e�n� �g�r�e�a�t�l�y� �a�c�c�e�l�e�r�a�t�e�s� �c�o�m�b�u�s�t�i�o�n�.� �T�o� �p�r�e�v�e�n�t� �i�n�j�u�r�y� �o�r� �d�e�a�t�h�,� 
�P�A�N� �k�e�e�p� �t�h�e� �c�o�n�c�e�n�t�r�a�t�o�r� �a�t� �l�e�a�s�t� �5� �f�t�.� �(�1�.�5� �m�)� �a�w�a�y� �f�r�o�m� �a�n�y� �s�o�u�r�c�e�s� �o�f� 

�h�e�a�t�,� �s�m�o�k�e�r�s�,� �o�p�e�n� �f�l�a�m�e�s�,� �o�r� �e�l�e�c�t�r�i�c�a�l� �e�q�u�i�p�m�e�n�t� �t�h�a�t� �m�a�y� �s�p�a�r�k� �o�r� 
�b�e�c�o�m�e� �h�e�a�t�e�d� �d�u�r�i�n�g� �o�p�e�r�a�t�i�o�n�.� �O�i�l� �a�n�d� �g�r�e�a�s�e� �a�r�e� �h�i�g�h�l�y� 
�f�l�a�m�m�a�b�l�e�.� �D�o� �n�o�t� �a�l�l�o�w� �t�h�e�m� �t�o� �c�o�m�e� �i�n�t�o� �c�o�n�t�a�c�t� �w�i�t�h� �t�h�e� 
�c�o�n�c�e�n�t�r�a�t�o�r�.� 
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�C�A�U�T�I�O�N�:� �K�e�e�p� �t�h�e� �a�i�r� �i�n�t�a�k�e� �f�i�l�t�e�r� �a�n�d� �c�o�o�l�i�n�g� �a�i�r� �e�x�h�a�u�s�t� �v�e�n�t�s� �a�t� 
�l�e�a�s�t� �6� �i�n�.� �(�1�5�.�2� �c�m�)� �a�w�a�y� �f�r�o�m� �w�a�l�l�s� �o�r� �d�r�a�p�e�r�i�e�s�.� �O�b�s�t�a�c�l�e�s� �n�e�x�t� �t�o� �t�h�e� 
�c�o�n�c�e�n�t�r�a�t�o�r� �m�a�y� �h�i�n�d�e�r� �r�o�o�m� �a�i�r� �f�r�o�m� �e�n�t�e�r�i�n�g� �t�h�e� �c�o�n�c�e�n�t�r�a�t�o�r�.� 
� � 

�1�8�6�|� �U�n�p�a�c�k�i�n�g�,� �I�n�s�t�a�l�l�a�t�i�o�n� �&� �R�e�p�a�c�k�i�n�g� 
�4�9�4�4�3�8� �R�e�v�.� �B



� � 

�4�9�2�a� �&� �5�9�0� �O�X�Y�G�E�N� �C�O�N�C�E�N�T�R�A�T�O�R� �S�E�R�V�I�C�E� �M�A�N�U�A�L� �S�e�c�t�i�o�n� �7�.�2� �I�n�s�t�a�l�l�a�t�i�o�n� 

�3�.� �S�e�t� �t�h�e� �f�l�o�w�m�e�t�e�r� �c�o�n�t�r�o�l� �k�n�o�b� �t�o� �t�h�e� �s�e�t�t�i�n�g� �p�r�e�s�c�r�i�b�e�d� �b�y� �t�h�e� �p�h�y�s�i�c�i�a�n� 
�(�F�i�g�u�r�e� �7�-�2�)�.� �D�o� �n�o�t� �c�h�a�n�g�e� �t�h�e� �s�e�t�t�i�n�g� �u�n�l�e�s�s� �o�r�d�e�r�e�d� �b�y� �t�h�e� �p�h�y�s�i�c�i�a�n�.� 

�4�.� �I�f� �h�u�m�i�d�i�f�i�e�d� �o�x�y�g�e�n� �h�a�s� �b�e�e�n� �p�r�e�s�c�r�i�b�e�d� �b�y� �t�h�e� �p�h�y�s�i�c�i�a�n�,� �p�r�o�c�e�e�d� �a�s� 
�f�o�l�l�o�w�s�:� 

�a�.� �R�e�m�o�v�e� �t�h�e� �h�u�m�i�d�i�f�i�e�r� �a�d�a�p�t�e�r� �f�r�o�m� �t�h�e� �f�i�l�t�e�r� �c�o�m�p�a�r�t�m�e�n�t� �l�o�c�a�t�e�d� 
�b�e�h�i�n�d� �t�h�e� �r�e�m�o�v�a�b�l�e� �s�i�d�e� �p�a�n�e�l� �(�F�i�g�u�r�e� �7�-�5�)�.� 
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�F�i�g�u�r�e� �7�-�5�:� �O�x�y�g�e�n� �O�u�t�l�e�t� �A�d�a�p�t�e�r�s� 

�b�.� �C�o�n�n�e�c�t� �t�h�e� �h�u�m�i�d�i�f�i�e�r� �a�d�a�p�t�e�r� �t�o� �a� �p�r�o�p�e�r�l�y� �f�i�l�l�e�d� �b�u�b�b�l�e� 
�h�u�m�i�d�i�f�i�e�r� �(�F�i�g�u�r�e� �7�-�6�)�.� 
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�F�i�g�u�r�e� �7�-�6�:� �H�u�m�i�d�i�f�i�e�r� �A�d�a�p�t�e�r� �A�t�t�a�c�h�m�e�n�t� 

�c�.� �A�t�t�a�c�h� �t�h�e� �h�u�m�i�d�i�f�i�e�r� �a�n�d� �a�d�a�p�t�e�r� �t�o� �t�h�e� �o�x�y�g�e�n� �o�u�t�l�e�t� �o�n� �t�h�e� �f�r�o�n�t� 
�o�f� �t�h�e� �c�o�n�c�e�n�t�r�a�t�o�r� �(�F�i�g�u�r�e� �7�-�7�)�.� 

�U�n�p�a�c�k�i�n�g�,� �I�n�s�t�a�l�l�a�t�i�o�n� �&� �R�e�p�a�c�k�i�n�g� �|� �1�8�7� 
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�F�i�g�u�r�e� �7�-�7�:� �H�u�m�i�d�i�f�i�e�r� �A�t�t�a�c�h�m�e�n�t� 

�d�.� �C�o�n�n�e�c�t� �t�h�e� �o�x�y�g�e�n� �t�u�b�i�n�g� �t�o� �t�h�e� �h�u�m�i�d�i�f�i�e�r� �o�u�t�l�e�t� �(�F�i�g�u�r�e� �7�-�8�)�.� 
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�F�i�g�u�r�e� �7�-�8�:� �O�x�y�g�e�n� �T�u�b�i�n�g� �A�t�t�a�c�h�m�e�n�t� �t�o� �H�u�m�i�d�i�f�i�e�r� 

�e�.� �P�r�o�c�e�e�d� �t�o� �i�n�s�t�r�u�c�t�i�o�n� �6�.� 

�5�.� �I�f� �h�u�m�i�d�i�f�i�e�d� �o�x�y�g�e�n� �h�a�s� �n�o�t� �b�e�e�n� �p�r�e�s�c�r�i�b�e�d� �b�y� �t�h�e� �p�h�y�s�i�c�i�a�n�,� �p�r�o�c�e�e�d� �a�s� 
�f�o�l�l�o�w�s�:� 

�a�.� �P�l�a�c�e� �t�h�e� �w�i�n�g� �n�u�t� �o�n� �t�h�e� �t�a�i�l� �p�i�e�c�e� �t�o� �f�o�r�m� �a� �t�u�b�i�n�g� �a�d�a�p�t�e�r�.� 
�(�F�i�g�u�r�e� �7�-�9�)� 
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�F�i�g�u�r�e� �7�-�9�:� �O�x�y�g�e�n� �O�u�t�l�e�t� �A�d�a�p�t�e�r� 
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�6�.� 

�7�.�3� � �R�E�P�A�C�K�I�N�G� 

�b�.� �C�o�n�n�e�c�t� �t�h�e� �t�u�b�i�n�g� �a�d�a�p�t�e�r� �t�o� �t�h�e� �o�x�y�g�e�n� �o�u�t�l�e�t� �o�n� �t�h�e� �f�r�o�n�t� �o�f� �t�h�e� 
�c�o�n�c�e�n�t�r�a�t�o�r� �(�F�i�g�u�r�e� �7�-�1�0�)�.� 
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�F�i�g�u�r�e� �7�-�1�0�:� �O�x�y�g�e�n� �T�u�b�i�n�g� �A�t�t�a�c�h�m�e�n�t� �t�o� �A�d�a�p�t�e�r� 

�c�.� �C�o�n�n�e�c�t� �t�h�e� �o�x�y�g�e�n� �t�u�b�i�n�g� �t�o� �t�h�e� �t�u�b�i�n�g� �a�d�a�p�t�e�r�.� 

�C�o�n�n�e�c�t� �t�h�e� �p�o�w�e�r� �c�o�r�d� �t�o� �t�h�e� �A�C� �o�u�t�l�e�t�.� 
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�N�O�T�E�:� �I�f� �t�h�e� �c�o�n�c�e�n�t�r�a�t�o�r� �h�a�s� �b�e�e�n� �e�x�p�o�s�e�d� �t�o� �t�e�m�p�e�r�a�t�u�r�e�s� �b�e�l�o�w� �4�0� �°�F� �(�1�4� �°�C�)�,� �a�l�l�o�w� �t�h�e� 
�c�o�n�c�e�n�t�r�a�t�o�r� �t�o� �r�e�a�c�h� �r�o�o�m� �t�e�m�p�e�r�a�t�u�r�e� �(�a�p�p�r�o�x�i�m�a�t�e�l�y� �3�0� �m�i�n�u�t�e�s�)� �b�e�f�o�r�e� �s�e�t�t�i�n�g� �t�h�e� �P�O�W�E�R� 
�S�w�i�t�c�h� �t�o� �t�h�e� �O�N� �p�o�s�i�t�i�o�n�.� 
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�S�e�t� �t�h�e� �P�O�W�E�R� �S�w�i�t�c�h� �t�o� �t�h�e� �O�N� �p�o�s�i�t�i�o�n�.� �T�h�e� �a�u�d�i�b�l�e� �a�l�a�r�m� �s�h�o�u�l�d� 
�s�o�u�n�d� �f�o�r� �a� �m�a�x�i�m�u�m� �o�f� �o�n�e� �m�i�n�u�t�e� �a�n�d� �t�h�e�n� �s�t�o�p�.� 

�A�l�l�o�w� �t�h�e� �c�o�n�c�e�n�t�r�a�t�o�r� �t�o� �r�u�n� �f�o�r� �a�p�p�r�o�x�i�m�a�t�e�l�y� �2�0� �m�i�n�u�t�e�s� �t�o� �s�t�a�b�i�l�i�z�e� 
�b�e�f�o�r�e� �p�r�o�c�e�e�d�i�n�g�.� 
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�N�O�T�E�:� �(� �t�h�e� �c�o�n�c�e�n�t�r�a�t�o�r� �i�s� �a�c�c�i�d�e�n�t�a�l�l�y� �t�i�p�p�e�d� �o�v�e�r�,� �t�h�e� �i�m�p�a�c�t� �o�f� �h�i�t�t�i�n�g� �t�h�e� �f�l�o�o�r� �m�a�y� 
�a�c�t�i�v�a�t�e� �t�h�e� �P�C�B� �r�e�l�a�y� �a�n�d� �t�h�e� �a�u�d�i�b�l�e� �a�l�a�r�m� �m�a�y� �s�o�u�n�d�.� �I�f� �t�h�i�s� �o�c�c�u�r�s�,� �r�e�t�u�r�n� �t�h�e� �c�o�n�c�e�n�t�r�a�t�o�r� 
�t�o� �t�h�e� �u�p�r�i�g�h�t� �p�o�s�i�t�i�o�n�,� �s�e�t� �t�h�e� �P�O�W�E�R� �S�w�i�t�c�h� �t�o� �t�h�e� �O�F�F� �p�o�s�i�t�i�o�n�,� �w�a�i�t� �f�i�v�e� �s�e�c�o�n�d�s�,� �a�n�d� �t�h�e�n� 
�s�e�t� �t�h�e� �P�O�W�E�R� �S�w�i�t�c�h� �t�o� �t�h�e� �O�N� �p�o�s�i�t�i�o�n�.� �T�h�e� �a�l�a�r�m� �s�h�o�u�l�d� �s�o�u�n�d� �f�o�r� �a� �m�a�x�i�m�u�m� �o�f� �o�n�e� 
�m�i�n�u�t�e� �a�n�d� �t�h�e�n� �s�t�o�p�.� 
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�C�A�U�T�I�O�N�:� �R�e�p�o�r�t� �a�n�y� �p�r�o�b�l�e�m�s� �f�o�u�n�d� �d�u�r�i�n�g� �i�n�s�p�e�c�t�i�o�n� �t�o� �t�h�e� �f�r�e�i�g�h�t� �c�a�r�r�i�e�r� 
�o�r� �c�o�n�t�a�c�t� �t�h�e� �O�x�y�g�e�n� �C�o�n�c�e�n�t�r�a�t�o�r� �D�i�v�i�s�i�o�n� �a�t� �1�-�8�0�0�-�4�9�6�-�2�2�9�9� �f�o�r� �a�s�s�i�s�t�a�n�c�e� �i�f� 
�n�e�c�e�s�s�a�r�y�.� 

�D�i�s�c�o�n�n�e�c�t� �a�n�y� �f�i�t�t�i�n�g� �o�r� �a�c�c�e�s�s�o�r�y� �f�r�o�m� �t�h�e� �o�x�y�g�e�n� �o�u�t�l�e�t�.� 

�P�l�a�c�e� �t�h�e� �p�l�a�s�t�i�c� �c�a�p� �o�n� �t�h�e� �o�x�y�g�e�n� �o�u�t�l�e�t�.� 

�W�r�a�p� �t�h�e� �p�o�w�e�r� �c�o�r�d� �a�r�o�u�n�d� �t�h�e� �r�e�a�r� �c�o�r�d� �w�r�a�p�.� 

�M�a�k�e� �c�e�r�t�a�i�n� �t�h�a�t� �t�h�e� �s�i�d�e� �p�a�n�e�l� �i�s� �s�e�c�u�r�e�l�y� �i�n� �p�l�a�c�e� �(�F�i�g�u�r�e� �7�-�1�1�)�.� 
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�F�i�g�u�r�e� �7�-�1�1�:� �S�i�d�e� �P�a�n�e�l� 

�5�.� �P�l�a�c�e� �t�h�e� �c�o�n�c�e�n�t�r�a�t�o�r� �i�n�s�i�d�e� �t�h�e� �f�o�a�m�-�l�i�n�e�d� �s�h�i�p�p�i�n�g� �c�a�r�t�o�n�.� 

�6�.� �C�l�o�s�e� �t�h�e� �t�w�o� �s�h�o�r�t�e�r� �c�a�r�t�o�n� �f�l�a�p�s� �a�n�d� �t�h�e�n� �c�l�o�s�e� �t�h�e� �t�w�o� �l�o�n�g�e�r� �c�a�r�t�o�n� 
�f�l�a�p�s�.� 

�7�.� �S�e�c�u�r�e� �t�h�e� �c�a�r�t�o�n� �w�i�t�h� �p�a�c�k�i�n�g� �t�a�p�e�.� 
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�P�E�R�F�O�R�M�A�N�C�E� �S�P�E�C�I�F�I�C�A�T�I�O�N�S� 

�S�e�c�t�i�o�n� 

�T�h�i�s� �s�e�c�t�i�o�n� �l�i�s�t�s� �t�h�e� �C�o�m�p�a�n�i�o�n� �4�9�2�a� �a�n�d� �5�9�0� �p�h�y�s�i�c�a�l� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s�,� 
�e�n�v�i�r�o�n�m�e�n�t�a�l� �a�n�d� �e�l�e�c�t�r�i�c�a�l� �r�e�q�u�i�r�e�m�e�n�t�s�,� �a�n�d� �p�n�e�u�m�a�t�i�c� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s�.� �I�n� �m�o�s�t� 
�c�a�s�e�s� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n� �o�n� �t�h�e� �f�o�l�l�o�w�i�n�g� �p�a�g�e�s� �a�p�p�l�i�e�s� �t�o� �b�o�t�h� �t�h�e� �4�9�2�a� �a�n�d� �5�9�0�.� 
�A�n�y� �d�i�f�f�e�r�e�n�c�e�s� �i�n� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �o�r� �r�e�q�u�i�r�e�m�e�n�t�s� �b�e�t�w�e�e�n� �t�h�e� �t�w�o� �m�o�d�e�l�s� �a�r�e� 
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�N�O�T�E�:� �N�u�m�e�r�i�c� �v�a�l�u�e�s� �q�u�o�t�e�d� �i�n� �t�h�i�s� �s�e�c�t�i�o�n� �a�r�e� �n�o�m�i�n�a�l� �v�a�l�u�e�s� �u�s�e�d� �f�o�r� �d�e�s�c�r�i�p�t�i�v�e� �p�u�r�p�o�s�e�s� �o�n�l�y�.� 
�D�u�e� �t�o�.� �a�t�m�o�s�p�h�e�r�i�c� �p�r�e�s�s�u�r�e� �c�h�a�n�g�e�s� �a�n�d� �o�t�h�e�r� �f�a�c�t�o�r�s�,� �p�r�e�s�s�u�r�e� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �m�a�y� �v�a�r�y�,� 
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�D�e�p�t�h� �1�6�.�5� �i�n�.� �(�4�1�.�9� �c�m�)� 

�A�s�s�e�m�b�l�y� �W�e�i�g�h�t� �4�9�2�a� �5�7� �I�b� �(�2�5�.�8� �k�g�)� 

�5�9�0� �5�9� �l�b� �(�2�6�.�8� �k�g�)� 

�S�h�i�p�p�i�n�g� �C�o�n�t�a�i�n�e�r� �S�i�z�e� �H�e�i�g�h�t� �2�8�.�5� �i�n�.� �(�7�2�.�4� �c�m�)� 

�W�i�d�t�h� �1�4�.�6� �i�n�.� �(�3�7�.�1� �c�m�)� 

�D�e�p�t�h� �1�9�.�5� �i�n�.� �(�4�9�.�5� �c�m�)� 
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