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INTRODUCTION

This manual provides the information needed to service the Western Enterprises HQ, HQHL, and HOH!’ series
manifolds. This information is intended for use by technicians or personnel qualified to repair and service medi-
cal equipment,

The information contained in this document, including performance specifications, is subject to change without
notice.

CAUTION

Never permit oil, grease or other combustible materials to come in contact with cylinders, manifold and con-
nections. Oil and grease may react with explosive force when ignited in contact with some gases — par-
ticularly Oxygen and Nitrous Oxide — resulting in damage to equipment and physical injury to nearby per-
sonnel. Keep tools and equipment clean. Cylinder, header, and master valves should always be opened
very s-l-o-w-l-y. Pigtails should never be kinked, twisted, or bent into a smaller radius than 3". Do not apply
heat. Cylinders should always be secured with racks, chalns, or straps.

WARRANTY

Western Enterprises makes no warranty of any kind with regard to the material in this manual, including but not
limited to the implied warranties of merchantibility and fitness for a particular purpose.

Refer to the Installation and Operating Instructions manual for warranty information.

DEFINITION OF STATEMENTS

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

WARNING
Means there is the possibility of severe Injury or death to yourself or others.

CAUTION
Means there is the possibility of minor personal injury or damage to the unit or other property.

NOTE .
Indicates points of particular interest for more efficient and convenient operation,

ABBREVIATIONS

c Common OSHA __ Occupational Safety & Health Administration
CGA Compressed Gas Association PCB Printed Circuit Board

FT-LBS __ Foot-Pounds PSIG ___ Pounds per Square Inch Gauge
IN-LBS___Inch-Pounds SCFH __ Standard Cubic Feet per Hour

NiC Normally Closed VAC Voltage, Alternating Current

NIO Normally Open g vDC Voltage, Direct Current

" NPT National Pipe Taper

Western Enterprises shail not be liable for errors contained herein or incidental or consequential damages in
connection with providing this manual or the use of material in this manual. ~ . ' .
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SECTION 1

INTRODUCTION & GENERAL INFORMATION

PRODUCT DESCRIPTION

The automatic changeover manifold is designed to provide a reliable uninterrupted supply of gas to a hospital
or clinic's medical gas pipeline system.

The manifold has an equal number of cylinders in its "Service* supply and "Reserve" supply banks, automatical-
ly switching to the "Reserve" supply when the "Service" supply becomes depleted. When the manifold changes
to "Reserve" supply, it sends a signal to the hospital or clinic’s medical gas alarm system alerting the personnel
of the need for the exhausted bank of cylinders to be replaced with full cylinders. After new cylinders are in
place and turned on, no manual resetting of the manifold is necessary. The new cylinders are automatically
placed in "Reserve".

INSTALLATION INFORMATION

Manifolds should be installed in accordance with guidelines stated by the National Fire Pratection Association,
the Compressed Gas Association, OSHA, and al! applicable local codes. The manifold should not be placed in
a location where the temperature will exceed 130°F (54°C) or fall below 20°F (-7°C). A manifold placed in an
open location should be protected against weather conditions. During winter, protect the manifold from ice
and snow. [n summer, shade the manifold and cylinders from continuous exposure to direct rays of the sun.

Leave all protective covers in place until their removal is required for Instaflation. This precaution will keep mois-
ture and debris from the piping interior, avoiding operational problems.

- : . Overall Manifold Length — -

-12typ. — e 47—,

— 41" 10" typ. [=—
o SDII
Note: Ali dimensions are approximate.
Total number of cylinders 4 6 8 0 | 12
Overall manifold length 60" | 78 | 9v | A10r | 12
" Floor i

FIGURE 1-1 Installation Dimensions

1-1



MANIFOLD SPECIFICATIONS

Flow Capability

Oxygen: . 2000 SCFH maximum at 50 psig delhréry and 2000- psig inlet pressure.
Nitrogen: 3000 SCFH maximum at 160 psig delivery and 2000 psig inlet pressure.

Nitrous Oxide:  The flow capabiility of a Nitrous Oxide cylinder manifold will depend upon conditions at the

Installation site, demands of the delivery system and the number of cylinders In supply service,

Maximum capability is 500 SCFH at 50 psig delivery and 750 psig inlet pressure. Installing a
Nitrous Oxide manifold in a location which exposes it to ambient temperatures below 17°F
(-10°C) is not recommended.

Breathing Air 2000 SCFH maximum at 50 psig delivery and 2000 psig inlet pressure.

Helium: 2000 SCFH maximum at 50 psig delivery and 2000 psig inlet pressure,

Carbon Dioxide: The flow capabiility of a Carbon Dioxide éylihder ma.nifold will depend upon conditions at the

installation site, demands of the delivery system and the number of cylinders in supply service.

Maximum capabiflity is 500 SCEH at 50 psig delivery and 750 psig inlet pressure. Installing a
Carbon Dioxide manifold in a location which exposes it to ambient temperatures below 17°F
{-10°C) Is not recommended.

Power Source Requirements

A 115 VAC to 24 VAC power supply is provided with the manifold to operate the solenoid valves and alarm
lights on the manifold. Under normal operation the manifold will draw a maximurmn of 1.5 amperes.

A five terminal remote alarm terminal strip is on the right side of the circuit board in the power supply box for
remote alarm interfacing. The top three terminals on this strip (N/C, N/O, and C) provide dry contacts for
hookup ta the hospital or clinic’s medical gas alarm system. Contacts are rated up to 30 VDC ar 250 VAC.

Nitrous Oxide and Carbon Dioxide systems Include a 500 SCFH capacity heater. The thermostatically control-
led heater warms the gas before entering the regulator, preventing "freeze-up". Anamber light on the contral in-
dicates when the heater circuit Is on. The heater operates at 115 VAC and draws approximately four amperes.

Piping Connections

' Reliet
Header Inlets:  CarbonDioxide  CGA 320 g?p‘ie‘iﬁ% 0w Q{g&‘ﬁ,‘;
Nitrous Oxide CGA 326 T b
Breathing Air CGA 346 S ] ;: sgéﬁ;
Oxygen CGA 540 Manitald b X
Helium CGA 580 Contral

Nitrogen CGA 580 Cabinet 115 VAC

H Conduit

Manifold Qutlet: 1/2 NPT male pipe thread (located at the
middle on top of the cabinet)

Relief Valve: 1/2 NPT male pipe thread (located on . -
the right side on top of the cabinet)




ADJUSTMENT SPECIFICATIONS

High Primary Low ] Line
Pressure  Primary Regulator Pressure Bypass Line Regulator
Gas Switch  Regulator Relief Valve Switch Check Valve Regulator Relief'Valve
Oxygen 475-525 195-205 300-350 12 ‘1 BQ 1 20 125 50-55 75

Nitrous Oxide 275-325  195-205 300-350 130 120-125 50-55 60

Helium 475-525 195-205 125-130 120-125

Unit of measure: all units are in psig

RECOMMENDED TOOLS AND TEST EQUIPMENT

Volt/Ohm meter Availabie from local source
Isopropyl alcohol Available from local source
Phillips screwdriver Available from local source
Flat blade screwdriver Available from local source
Needie nose pliers Available from local source
5/32" hex key wrench Available from local source
13/16" hex socket wrench | Available from local source
Set of combination wrenches . Available from local source

14" thru 4", 1 1/8", 1.3/8", 1 /2", and 1 3/4"

Fluorolube® S-30 lubricant . Manufactured by Occidental Chemical Corporation
Niagara Falis, New York

Liquid leak detector Available from Western Enterptises
Part number LT-100

Tefion® tape Avallable from Western Enterprises
Part number MTT-1 or MTT-2

Fluorolube is a registered trademark of Occidental Chemical Corporation.
Tefion is a registered trademark of E. I. du Font de Nemours & Ca. (inc.).
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SECTION 2

THEORY OF OPERATION

GENERAL INFORMATION

This section concentrates on the basic theory of operation of the components of the automatic changeover
manifold. ‘ :

The first part of this sectlon is an operating summary and fraces the flow of gas through the var.ious'com-
ponents of the manifold. The second part of this section explains in detall the operation of the individual com-
ponents contained in the manifold contral section.

MANIFOLD OPERATION

The automatic changeover manifold consists of a manifold control and two supply bank headers, one service
and one reserve supply, to provide an uninterrupted supply of gas for the specific gas application. The
manifold control includes the following components and features: green "In service, yellow “ready for use",

and red "replace depleted cylinders" Indicator fights for each cylinder bank, cylinder pressure gauges, line pres-
sure gauges, safety relief valve, and automatic bank switching. Supply banks consist of a header with 24" stain-
less steel flexible pigtalls with check valves, individual header valves*, master shut-off valves, and union con-
nections for attachment to the contro! unit. The main components of the manifold are shown in Figures 2-1

and 2-2. Figure 2-3 shows the piping schematic and the various gas pressure areas. Figure 2-4 is the
schematic diagram of the electrical system of the manifold. -

The cylinder bank that supplies the piping system is known as the "Service" supply' while the E:yiinder bank on
stand-by is referred to as the “Reserve" supply. Gas flows from the cylinder through the pigtails, check valves,
headers, and shut-off valves into the left and right inlets of the control section. A pressure switch port is lo-

cated on the inlet block for sensing cylfinder pressure for verification of adequate cylinder pressure for stand-by
mode.

Gas flows through the manifold control to the primary
regulators on all manifolds except those for Nitrous
Oxide and Carbon Dioxide service (Nitrous Oxide and
Carbon Dioxide systems include a 500 SCFH capacity :
heater. The thermostatically controlled heater warms LEFT BANK RIGHT BANK
the gas before entering the regulator, preventing
“freeze-up" and loss of pressure due to the extreme
low temperatures generated when these gases rapidly
expand. An amber light on the control indicates when

Cabinet Lights . . Pressure Gauges

Header Valves

the heater circuit Is on). Tubing is connected from the Check Valves
high pressure port on the primary regulators to the

cylinder pressitre gauges to sense the pressure of the

gas in the cylinders. - - FIGURE 2-1 External Components

Pressure is regulated in the primary regulators to the pressures noted in the adjustment specification chart in
Section 1. Both primary regulators are factory preset to defiver the same pressure. The primary regulators
have three ports on the low pressure side. Tubing to the appropriate "reserve in use" pressure switch (low pres-
sure switch) and bypass check valve is connected to one port.. The primary regulator relief valve is connected

to the second port. The other port Is the outlet port and is connected via tubing to the appropriate solenoid
valve. co : . S

The gas fiows from the primary regulators to the solenoid valves. The solenoid valves are either open or closed
depending on which side is in service and whether the "Reserve” cylinders have adequate pressure. A bypass
- check valve is connected across the solenoid valve ports to maintain a differential pressure less than 125 psi.

i The solenoid valve on the side that is in service will be open.. The solenoid valve on the "Reserve" side will be
- closed if the cylinder pressure on that side is above that sensed by the high pressure switch. The "Service" =
side is determined by whichever side of the manifold is initially pressurized.

2-1



0 PPELINE
DSTRIBUTION SYSTEW VENT 10 oUTSIBE
O BUHDING

LEGEND

"D S g - “D Nl 1 — High Pressure Switch
: 2 — Primary Regulator
TO HP
g - eaLsE 3 — Relief Valve
O] Ot 4 — Low Pressure Switch
i 3 > 5 — Bypass Check Valve
= 6 - Solenold Valve
2 ’ ‘ . ) 7 - Check Valve
- 8 — Line Regulator .
NTERUEINATE PRESSURE .
s 9 — Bleed Valve-
O 10 — Line Relief Vaive
FIGURE 2-2 Internal Components -
Line To P| elme Vent to Qutside
Pressure Dtstrlbuljun Systemn of Bulldmg .
. Gauge Line Rellef Valve o
Line Pressura [ " TN T . "h—_’./ —————— —l .. Llne
Regulator : Q"—“ __1 Bleed Valve
@‘ (P
! —<- f
Check Valve | o |

Solenoid Valve \

T

Line Pressure. —— | Bypass Valve Il
Inlgrmediaie R I ’
ressure | _
Cylinder Pressure  ==m L-”wsﬂfgﬁure \:\ - fﬂleéranue;eiate
ressure auga : .

Left Bé'n'k Héadér

High Pressure —-—'—‘""'

) Check Valva
) Solenold Vaive
| Bypass Valve
b e

RAight Bank

‘—-:- Pressure Gauge
{

===r Hight Bank Header
I

7+ High Pressure

Swu tch

.. Lah Prlma ..
“Pressure Regulator - ﬂ ide

.. Switch

*Right SldB Fl!ght Prima )
Relief Valve Relief Valve :. Pressure Hegulalor

FIGURE 2-3 Piping Schematic . .-
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Gas on the "Reserve" side is stopped at this point by the closed solenoid valve. The gas from the "Service" side
continues to flow, entering a check valve aiter leaving the solenoid vaive. The check valve prevents the gas
from flowing backwards towards the solenoid valve. The gas continues to flow to the Inlet of the line regulator.

The line pressure regulator further reduces the pressure to the final pressure defivered to the medical gas
piping system. The regulator has one inlet port and three outlet ports. A bleed valve connected to one outlet
port on the line regulator is for use only during fieid service to set the regulators and switches to the proper
specifications. Tubing is connected from the second port to the line pressure gauge to sense the pressure of
the gas on the downstream side of the regulator. The other port is the outlet and is located 180° from the inlet.

The gas flows from the line regulator outlet to the pipeline distribution syetem. A line pressure relief valve
tapped Into the line is routed along with the primary regulator relief valves to the outside of the control for
piping to the outside of the bui_ld_ing for manifolds located indoors.

When both cylinder banks are fulf, the switches all close causing the solenoid valve on the "Reserve" side to
close and activating the system status lights. The "Service" supply is indicated by the green “in service" light.
The "Reserve” supply is indicated by the yellow “ready for use" light. :

Changeover from the "Service" to "Reserve" side is accomplished when the "Service" side pressure falls below
the set point of the low pressure switch. When this pressure drops to the set point, the low pressure switch is
actuated causing the solenoid valve on the "Reserve"” side to open. The red "replace depleted cylinders" light

on the "Service" side comes on. The "Reserve" bank automatically begins to flow without any Interruption in ser-
vice line defivery pressure. Both "in service" lights are activated at changeov;:r

There are two indicators as to which bank should be changed (1) the red "replace depleted cyllnders" light
and (2) the cylinder bank pressure gauge.

After replacing empty cylinders and opening the master valve and cylinder valves, the cylinder pressure will ac-
tuate the high pressure switch, the red "replace depleted cylinders" light will be extinguished and the yellow
“ready for use" light will come on. The "Reserve" side has automatically become the “Service“ side. There are
na levers or knobs to reposition after replacement of an empty bank.

* NOTE Oxygen manifolds do not incarporate header\ra}ves. Manifolds without header valves are construcled utilizing a chack valve ottlet bushing.

REMOTE ALARM INTERFACHG T5- uov 2 1 MOVt TS it
TERANAL, STRP LEFT -
LOCATED (¢t FECHT SIDE a0 215 = ] TS e
OF THE Pl IH THE A &5 [o8
PORER SUPPRLY B \EFT deea 1 REMOTE ALARH SIGIEAL
RELAY PROVOLS DAY CONTACTS PRESSURE SWICH Fro o RICHT HICH PRESSURE SWTCH
AT PUSINONS 5, B, AND 7 “p 1 wa
T moo € TS} 13 L 1 +55 I WA TS5~ 114 TS=L 413
o] 7__’5 ‘E” e s i) lawe 1. ] B
i i ", N & | P
Yy T2 T | [ . L] ” 15-1p10
S A ! € we K 1 2 5 9 wE €
| = = LEFT LOw . o u " payy  RIGHT tow
T - bﬂ REUDTE ALARKL PROSSURE SMTCH 14 = | — -4 PRESSURE. SwWITEH
SOHAL e
TS|y . . —1
aC o
L b3 L ' .1} 2 4 - %:L' - 3 'W' Caly R1
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b1 2
vaC
I— - 0 voc
L 0

| TRAMSFORUCR -
F13 VAC PRILARY
1 24 vac srcorasAr

_] .

¥

I

NS vag

- FIGURE 2-4 Electrical Schematic
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HIGH PRESSURE SWITCHES

The high pressure switches used in the manifold are
diaphragm piston type with one pressure port far
sensing gas pressure as shown in Figure 2-5. The -
switches have three electrical contacts: common, nor-
mally closed, and normally open. See Figure 2-6.

An elastomeric diaphragm in contact with the gas is
backed up by a piston-cylinder combination. This al-
lows the transducer to act with high sensitivity at low
pressure values yet have the strength to be used at
high pressure levels as well. The pressure port is con-
nected to the inlet block and the gas in this area is the
same pressure as the gas in the cylinders. Pressure
applied to the transducer is converted into movement -
of the piston. This piston movement is then used to
control the operation of the electrical switch.

e ADJUSTING NUT

' / SWITCH -

| SWITCH UNIT

in) TS~ TRANSDUCER
: UNIT

PRESSURE PORT

The arrangement of parts Is shown in Figure 2-7. An
ad]justing nut and spring are.used to set the pressure

FIGURE 2-8 High Pressure Switch

point. The switch set and reset occur on the balance
plate rotation about axis "B". When the inlet pressure
increases enough to cause the rotation of the balance
plate, the actuator in the switch is pushed up. The
normaliy open switch contact closes and the normally
closed contact opens. As the pressure decreases
below the set point, the batance plate again rotates on
axis "B" to its original position, the rod moves down,
and the contacts of the switch return to the normally
open and normally closed positions.

SWITCH SCHEMATIC

N/o
N/C ——— é

c

FIGURE 2-6 Switch Schematic

PRIMARY REGULATORS

The primary regulator's function Is to reduce the
cylinder pressure of the supply banks to a more
usable regulated pressure. '

Gas enters the regulator through the inlet port and fills
the high pressure chamber and the porttothe
cylinder contents gauge with gas. See Figure 2-8.
Gas in these areas is at the same pressure as the gas
in the cylinders. The gas is sealed in this chamber by
the seat holder and stem being pushed against the
nozzle seal by gas pressure and the body spring. An
o-ring seals between the nozzle and the regulator

The next area of the regulator is the low {reguiated)
pressure area of the reguiator. This chamber js
sealed from the high pressure area by the seat/nozzle
assembly and the o-ring around the nozzle and is iso-
lated from the atmospheric pressure by the

diaphragm sub-assembiy forming a seal around the

SWITCH OPERATION

SWITCH

ADJUSTING
NUT

ROD

SPRING

BALANCE
PLATE

L AXIS B

PRESSURE - PISTON FORCE
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FIGURE 2-7 Pressure Swilch Operation




LOCK NUT ———@:

Ty C Co

| ADJUSTING
/ SCREW
BONNET SPRING

DIAPHRAGM

SEAT AND MOZZLE

LOW PRESSURE
- CHAMBER

—_—

INLET ‘PORT * .~ OUTLET PORT

HIGH PRESSURE
CHAMBER

FIGURE 2-8 Primary Requlator

body of the réguiator. The dziéphragm is squeezed between the body of the regulator, a slip ring, washer, and
the regulator bonnet as the bonnet is tightened down on the body, R :

The third chamber of the regulator is open to atmospheric pressure. This chamber contains the regulator bon-
net, adjusting screw, pivot, honnet spring, washer, and the top side of the diaphragm sub-assembly.

As the adjusting screw is turned in against the pivot, the bonnet spring is compressed and puts a downward
force on the diaphragm sub-assembly. The bottom of the diaphragm sub-assembly is in direct contact with the
seat holder and stem. When the diaphragm is forced down by the spring, the stem is pushed away from the
nozzle and gas can then flow from the high pressure chamber to the low pressure chamber. -

When the low pressure chamber fills with gas, the gas will push upward against the diaphragm sub-assembly.
As the pressure continues to build in the low pressure chamber, more upward force will be exerted against the
diaphragm and the diaphragm will push up agalnst the bonnet spring compressing the bonnet spring. As the
diaphragm Is'gradually raised by the gas presstre, the seat and nozzle gradually come closer together filling
the low pressure chamber slowly and eventually the upward pressure exerted by the gas will be slightly greater
than the downward pressure of the bonnet spring and the seat nozzle will close.. As gas s released from the
low pressure chamber, a proportional amount of gas will be let inta the low pressure area from the high ptes-
sure chamber. As the adjusting screw is turned in farther and the bonnet spring compressed, the gas pressure
required to liit the diaphragm increases; resulting in a higher delivery pressure from the outiet port of the
regulator. - o T ' :

LOW PRESSURE SWITCHES

The low pressure switches used to signal "Reserve in

Use" are piston type with one common contact, one S ADXISTING SCAEW . ;

normally closed contact, and one normally open con- | # \ L PRESSURE. Por
tact. See Figures2-6and29; = =~ ' ' —— . 7
When the manifold is pressurized to the narmal pres- : b (D @ i e : m@
sures, the pistori'in the switch is pushed up. The pis- el IR
ton pushes the activator of the switch up. - This action - Bowtw o SEE VN B
closes the normally open contact and opens the nor-

mally closed contacts. FIGURE 2-9 Low Pressure Switch o
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Aé gas from the cylinder banks is depleted, the piston moves down, releasing the force against the switch ac-
tivator. The contacts of the switch then return to the normally open and normally closed paositions.

The switches complete the electrical circuits to the indicators on the front of the control section and to the
remote alarm interface board in the power supply box.

SOLENOID VALVES

The solenoid valves are the heart of the manifold for maintaining the stand-by or reserve bank. The solenoid
valves are constructed of two basic functional units: a solenoid (electro-magnet) with its core and a valve body
containing one or more orifices. See Figure 2-10. Flow through an orifice Is stopped or allowed by the action
of the core when the solenoid is energized or de-energized. The solenold is mounted directly on the valve
body. The core is enclosed and free to move in a sealed tube providing a compact, packless assembly.

ST R E—— e HOUSING
K 7

..-.——-——-""_::—_.]
SOLENCID COIL
PILOT = S
DORIFICE 3 \‘. MOVABLE CORE
DIAPHRAGM NIINIR BLEED
YL E RS ORIFICE :
INLET 44 QUTLET INLET 24P  OUTLET
R i -
O -
DE-ENERGIZED ~ — 89°Y . ENERGIZED

FIGURE 2-10 Sblenoid Valve

The valve has a pllot and bleed orifice and ditilizes the line pressure for operation. When the solenoid is ener-
gized, the pilot orifice is closed and full line pressure is applied to'the top of the diaphragm through the bleed
orifice, thereby providing a seating force for tight closure. When the solenoid is de-energized, the core opens
the pilot orffice and relieves pressure from the top of the valve diaphragm to the outlet side of the valve. This
results in an unbalanced pressure which causes the line pressure to lift the diaphragm off the main orifice, there-
by opening the valve. The bypass check valve, which is connected across the inlet and outlet of the solenoid
valve, provides a maximum pressure drop of under 125 psi across the solenoid valve. This limit on the pressure
drop across the valve ensures that the line pressure will be adequate to lift the dlaphragm off the main orifice.

CHECK VALVES

The check valves prevent gas from flowing backward
from the intermediate pressure area to the sclenoid
valve and primary regulator. See Figure 2-11.

SPRING

. BEAT

Gas enters the check valve from the solenoid valve and L o
pushes the check valve seat assembly away from the —
sealing surface of the valve body. This allows the gas to
fiow to the outlet port of the valve. When the gas flow GAS FROM .. . 1. GAS FROM -
stops, the spring of the check valve pushes the valve - | SOLENOID VALVE oo INTERMEDIATE - AREA
-seat down on the sealing surface preventing any gas T L -

“flow backward through the valve. e

"~ FIGURE 5-11 Check Valve |
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LINE PRESSURE REGULATOR

The line pressure regulator used in the manifold is a single stage, four port adjustable regulator. The regulator
utilizes a tied diaphragm/valve seat design to achieve maximum flow rates. Refer to Figure 2-12. It has one
inlet port and three outlet ports. The inlet port is piped to an intermediate pressure port in the manifold block.
One outlet port is piped to the outlet of the manifold for connection ta the main pipeline. One port is connected
to the delivery line pressure gauge and the other outlet port is connected to a bleed valve for use In field adjust-
ment.

Gas enters the regulator through the inlet port and with the adjusting screw backed away from the spring, is
sealed in the high pressure chamber of the regulator by the seat and nozzle.

As the adjusting screw Is turned in, it compresses the spring and puts a downward force on the diaphragm sub-
assembly. The bottom of the diaphragm sub-assembly is connected to the seat holder. When the diaphragm
is forced down by the spring, the stem is pushed away from the nozzie and gas can then flow from the high
pressure chamber to the low pressure chamber.

When the low pressure chamber fills with gas, the gas will push upward against the diaphragm sub-assembly.
As the pressure continues to build in the low pressure chamber, more upward force will be exerted against the
diaphragm and the diaphragm will push up against the bonnet spring compressing the bonnet spring. As the
diaphragm Is gradually raised by the gas pressure, the seat and nozzle gradually come closer together filling
the low pressure chamber slowly and eventually the upward pressure exerted by the gas will be slightly greater
than the downward pressure of the bonnet spring and the seat nozzle will close. As gas is released from the
tow pressure chamber, a proportional amount of gas will be let into the low pressure area from the high pres-
sure chamber. As the adjusting screw Is turned in farther and the bonnet spring compressed, the gas pressure
required to lift the diaphragm increases, resulting in a higher delivery pressure from the outlet port of the
regulator.

{ ] )

\ ADJUSTING SCREW

BONNET SPRING

DIAPHRAGM
LOW PRESSURE

CHAMBER
f
INLET PORT QUTLET PORT
o SRy HIGH PRESSURE
SEAT AND NOZZLE ) CHAMBER

FIGURE 2-12 Line Regulator
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SECTION 3

FIELD TESTING & TROUBLE-SHOOTING

The manfiold performance tests are used to verify the manifold functional performance. When used in conjunc-

tion with the trouble-shooting charts, the technician can ver

able source of the problem.

PERFORMANCE VEHIFICATIO.N PROCEDURE

Note: It may be necessary to pipe the bleed v
valve Is equipped with a CGA 022 RH connect

ify proper performance of rapidly identify the prob-

alve line outside to vent the system during testing. The bleed
{on, 9/16-18UNF-2A right hand thread, for utilization of a hose

connection. The hose can be installed after compieting step 1 below.

Open the manifold cover by removing the two

Verify that the left side cylinder contents

1. 14.
screws in the right side corners. The gauge indicates a minimum of 1500 psig
cover is hinged on the left side. for Oxygen, Nitrogen, Alr, or gas mixtures
: SRR systems. Nitrous Oxide and Carbon
2. Open the master valves located on the Dioxide systems shouid indicate a mini-
cylinder headers prior to pressurizing the mum of 600 psig.
manifold. S
: . C 15. Verify that the line pressure gauge is indicat-
3. S--o-w-l-y open one cylinder valve on the left ing a minimum of 50 psig on all systems
bank of cylinders. except Nitrogen. Nitrogen should indicate
: ' - a minimum of 160 psig. Adjust to the
4. S-l-o-w-l-y open one cylinder vaive on the proper fine pressure if necessary.
right bank of cylinders. :
: 16. Open the bleed valve so as to create a slight
5. Using a leak detect solution, verify that there flow of gas through the manifold.
are no leaks present at the connections. ' _ _ _
' 17. Observe the intermediate gauge and verify
6. Close the left and right cylinder valves. the primary regulator setting under a fiow
S condition. Adjust the left primary
7. Open the bleed valve in the manifold to vent regulator as necessary to obtain the re-
the system until all gas has been removed quired pressure.
from the manifold. - : e .
: : N 18. Tumn off the left cylinder valve and aliow all
8. Close the bleed valve. gas to vent from the manifold.
9. Connect the electrical power source and 19. Close the bleed valve.
supply electrical power to the manifold. : _ C
co . B 20. S-l-o-w-l-y open one cylinder valve on the

10. Observe the cabinet system status in- right bank of cylinders.
dicators. Verify that both green indicators T
and both red Indicators are lit. : 21. Verify that the intermediate gauge indicates

R oo the pressure as shown in the specification

11.  S-l-o-w-I-y open one cylinder valve on the chart in Section 1 for the primary regulator
ieft bank of cylinders. ' pressure.

12.  Verify that the intermediate gauge indicates 22, Observe the intermediate gauge for two
the pressure as shown in the specification minutes. Verify that the primary regulator
chart In Section 1 for the primary regulator does not exhibit "creep" or an increase in
pressura; = e T e e pressure.

13. Observe the'intermediate gauge for two 23 Verify that the right side cylinder contents

minutes. Verify that the primary regulator
does not exhibit "creep” or an increase in
pressure.

gauge indicates a minimum of 1500 psig .
for Oxygen, Nitrogen, Air, or gas mixtures
systems. Nitrous Oxide and Carbon



24,

25.

26.

27.

28.

29.

30.

31.

32,

33.

34.

35.

36.

Dioxide systems should indicate a mini-
mum of 600 psig.

Verify that the line pressure gauge is indicat-
ing a minimum of 50 psig on all systems
except Nitrogen. Nitrogen should indicate

a minimum of 160 psig. Adjust to the
proper line pressure if necessary.

Open the bieed valve so as to create a slight
flow of gas through the manifold.

Observe the intermediate gauge and verify
the primary regulator setting under a flow
condition. AdJust the right primary
regulator as necessary to obtain the re-
quired pressure. :

Close the bleed valve,

Verify that the line pressure regutator is
functioning propery by observing the line
pressure gauge for two minutes. The
gauge should indicate the same pressure
at the end of the two minute pericd,

Open the bleed valve to create a slight flow
of gas through the manifotd. :

Verify that the line pressure regulator main-
tains a constant pressure by observing the
line pressure gauge. :

Close the _bléed valve,

Verify the cabinet system status indicators,
The green indicator on the right side
should be lit signifying that the right bank
of cylinders is in service. The red indicator
on the left side should be lit signifying that
the left side of the manifold has not been
pressurized. )

S-l-o-w-l-y open one cylinder valve on the
left bank of cylinders.

Observe the cylinder contents pressure
gauges to verify cylinder pressure.

Observe the cabinet system status in-
dicators. The red indicator on the left side
should have been extinguished and the .
yellow “ready for use* indicator should be -
iy it A

Close the cylinder valve.on' .the'ri'g'l';'t' bank of
cylinders.” o K

37.

38.

39.

40.

41.

42,

45.

48.

47.

48.

Open the bleed valve to create a slight flow
of gas through the manifold while observ-
ing the cylinder contents gauges. The
right cylinder bank gauge should begin to
drop; the left cylinder bank gauge should
remain constant.

Observe the intermediate pressure gauge as
the right side pressure continues to drop.

As the cylinder pressure drops on the right
side, the intermediate area also loses pres-
sure. Verify that the pressure falls to the
set point of the low pressure switch on the
right side (see the specification chart in
Section 1), the left solenoid valve then
Opens and the intermediate pressure
returns to primary regulator pressure.

Close the bleed vaive.

Observe the cabinet system status In-
dicators. The green indicator on the |aft
side should be lit signifying that the loft
bank of cylinders is In service. The red in-
dicator on the right side should be lit sig-
nifying that the right side of the manifold is
not pressurized.

S-l-0-w-ly open ane cylinder valve on the
right bank of cylinders.

Observe the cylinder contents pressure
gauges to verify cylinder pressure.

Observe the cabinet system status in-
dicators. The red indicator on the right
side should have been extinguished and
the yellow "ready for use” indicator should
be lit. '

Close the cylinder valve on the feft bank of
cylinders,

Open the bleed valve to create a slight flow
of gas through the manifold while observ-
ing the cylinder contents gauges. Theleft
cylinder bank gauge should begin to drop;
the right cyiinder bank gauge should
remain constant.

Observe the intermediate préssure gauge as
the left side pressure continues to drop.

As the cylinder pressure drops ontheleft .
side, the intermediate area also loses pres-.
sure. Verify that the pressure fallstothe .-



49,

50.

51.

52.

54,

55.

56.

57.

set point of the low pressure switch on the
left side {see the specification chart in Sec-
tion 1}, the right solenoid valve then opens
and the intermediate pressure returns to
prirmary regulator pressure.

Close the bleed valve.

Observe the cabinet system status In-
dicators. The green indicator on the right
side should be lit signifying that the right
bank of cylinders Is in service. The red in-
dicator on the left side should be it signify-
ing that the left side of the manifold is not
pressurized.

Remove the cover from the power supply
box and connect an ohmmeter across the
normally open (N/O) and commeon (C) ter- -
minals on the right slde of the circuit

board (terminals #6 and #7 respectively).
Verify an ohmmeter reading of infinite
resistance; -

S-l-o-w-l-y open ornie cylinder valve on the
left bank of c_:y[inde_rs. N

The ohmmeter should register approximately
zero (0) ohms resistance as soon as the
cylinder pressure on the left side in-

creases above 500 psig.

Close the cylinder valve on the right bank of
cylinders.

Open the bleed valve to create a slight flow
of gas through the manifold while observ-.
ing the cabinet system status lights.

As soon as the manifold status indicators
change, the chmmeter should read infinite
resistance. '

Close the bleed valve.

58.

58.

61.

62.

67.

67.

68.

S-l-o-w-l-y open one cylinder valve on the

 right bank of cylinders.

The ohmmaeter should register approximately
zero (0} ohms resistance as soon as the
cytinder pressure on the right side in-
creases above 500 pslig.

Close the cylinder valve on the [eft bank of
cylinders.

Open the bleed valve to create a slight flow
of gas through the manifold while observ-
ing the cabinet system status lights.

As 500n as the manifold status indicators
change, the ohmmeter should read infinite
resistance.

Close the bleed vaive.

Close the cylinder valve on the right bank of
cylinders.

Open the bleed valve and vent all remaining
gas from the manifold. Verify that the
ahmmeter continues to read infinite resis- -
tance. s

Observe the cabinet system status in-
dicators. Both green indicators and both
red indicators should be lit.

Close the bleed valve. Remove the hose con-
nection used to vent gas to the outside, if
applicable.

| Cloée the manifold cover using the two

screws in the corners on the right side of

© the cover to secure it.

Hemove the ohmmeter leads from the con-
nections in the power supply box and
reinstall the box cover.



TROUBLE-SHOOTING
SYMPTOM

PROBABLE CAUSE

(Only qualified repair personnel should make repairs)

REMEDY OR CHECK

CABINET INDICATOR LIGHTS

No indicator lights on front - -
panel come on when power
is hooked up.

Red Indicator light Is on but
both banks are ful. _
(Note: Full cylinder pressure
is considered to be pressure
above the high pressure
switch setting).

Red indicator light does not
come on when one bank is
empty and changeover
occurs,

Red indicator light does not
come on when one bank is

empty. Changeover does not B

occur.

Green Indicator light does not . -

come on even though bank is
In service.

Yellow indicator light comes
on even though one bank of
cyiinders is empty.

Yellow indicator light is on
when side should be in
service.

" Power Input.

internal wiring disconnected.

Manifold controller PCB defective.

Master valve, header valves, or
cylinder valves on bank are
closed. '

Low pressure switch set to open
at too high a pressure.

Primary regulator setting too low. .

Bank pressure below high
pressure switch setting.

Low pressure switch set to open
at too low a pressure.

Flow demand too high.

Primary regulator setting too high,

Low pressure switch set to open

‘attoo low a pressure.

Bypass check valve setting -
incorrect.

Low pressure switch wiring -
disconnected.

Manifold controller PCB defective.

* Flow demand too high.

High pressure switch set to apen
at too low a pressure.

Low pressure switch wiring
disconnected.

Flow capacity too high forcing
premature changeover.

High pressure switch set to open

at too low a pressure forcing
premature changeover.

34

Check electricai power supply.
Check all wiring connections.
Replace manifold controller PGB,

Slowly open valves.

Adjust pressure switch or return
faulty unit for factory setting.

Set primary regulator delivery
pressure to specifications.

" Replace cylfinders if below switch

factory setting. Adjust pressure
switch if necessary.

Adjust pressure switch or return
faulty unit for factory setting.

Reduce flow demand.

Adjust regulator or return fauity
regulator for factory setting.

Adjust pressure switch or return
faulty unit for factory setting.

Adjust bypass check valve ar
return faulty unit for factory setting.

Check wiring connections.

Replace manifold controller PCB.
Reduce flow demand.

Adjust pressure switch or return
faulty unit for factory setting.

Check wiring connections.
Reduce flow demand.

Adjust pressure switch or return
faulty unit for factory setting.



SYMPTOM

PROBABLE CAUSE

REMEDY OR CHECK

'RESERVE IN USE' SIGNAL

Remote alarm signal stays in
one mode constantly
regardless of changeover
status.

Remote alarm signals are
opposite of manifold status.

'ABNORMAL’ LINE PRESSURE
SIGNAL

Low pressuré alarm activated.

High pressure alarm
activated.

LOSS OF CYLINDER
CONTENTS '

Audible or inaudible gas
- leakage’ (unknown origin)

Power supply wiring is incorrect.

Flow demand too high.
Power supply PCB defective.

Faulty connection to remote
atarm unit.

Line pressure regulator
improperly adjusted.

Closed master vaives, header
valves, or cylinder valves.

Empty cylinders.

Primary regulator setting too low.

Fauilty line pressure gauge.

Faulty alarm pressure switch. .

Line regulator setting' too .h'igh.
Regulator freeze-uUp.

(Nitrous oxide or carbon dioxide)
Faulty line pressure gauge.

Faulty alarm pressure switch.

Leakage at manifold piplng
connections.

|.eakage at manifold tubing.
connections.

Leakage in downstream piping
system.

3-5

Check wiring connectioné on
both power supply terminal strips.

Reduce flow demand.
Replace power supply PCB.

Check input from alarm unit to
terminal strip.

Readjust line pressure regulator.
Slowly open valves.

Replace with full cylinders.

Set delivery pressura to
specifications.

Replace line pressure gauge.

Readjust or replace pressure
switch as necessary.

Readjust line pressure regulator.
Reduce the flow demand or
increase the number of supply
cylinders.

Replace line pressure gauge.

Readjust or replace pressure
switch as necessary.

Tighten, reseal or replace.
Tighten, reseal or replace.

Repalr as necessary.



SYMPTOM

PROBABLE CAUSE

REMEDY OR CHECK

LOSS OF CYLINDER
CONTENTS (continued)

 Audible or naudible gas -

leakage (unknown origin).
{continued)

Venting at relief valve.

Gas leakage around regulator
body or bonnet.

Gas leakage around valve
stem or packing nut on
master valve or header valve,

LOSS OF RESERVE BANK -
CONTENTS

Both banks feeding.

Opposite bank feeding.

Leakage at cyfinder vaive.

Gauge leaks.,

Regulator leaks.

Line regulator setting too high.
Overpressure due to creeping or
faulty regulation by primary
regulator,

Overpressure due to creeping or

faulty regulation by line regulat_or.

Regulator freeze-up. _
(Nitrous oxide or carbon dioxide)

Heater failure. o
{Nitrous oxide or carbon dioxide)
Loose bonnet.

Diaphragm leak on regulator.
Valve packing leaks.

Faulty valve.

Solenald valve seat leak.

Faulty primary regulator.

Low pressure switch set to apen
at too low a pressure.

Bypass check valve setting
incorrect. e

Loss of electrical power. -

Faulty primary regulator. _

3-6

Replace cytinder.
Reseal or replace.
Repair or replace.

Set delivery pressure to
specifications.

Replace regulator seat and nozzle
components. '

Replace regulator seat and nozzle
components,

Reduce the low demand or
increase the number of supply
cylinders.

Reduce the flow demand or in-
crease the number of supply
cylinders,

Tighten bonnet,

Replace diaphragm.

Tighten packing nut.

Repair or replace valve.

Replace solenoid valve.

Replace regulator seat and nozzle
components,

Adijust pressure switch or return
faulty unit for factory setting.

Adjust check vaive or return faulty
unit for factory setting.

Check electrical power supply.

Replace regulator seat and nozzle
components,



SYMPTOM

PROBABLE CAUSE

REMEDY OR CHECK

LOSS OF RESERVE BANK
CONTENTS (continued)

Opposite bank feeding.
(continued)

Premature changeover to
reserve bank.

PIPELINE DISTRIBUTION

Pipeline not at desired
pressure.

Required gas flow not
avallable.

Solenoid valve wiring incorrect.

Flow demand too high.

Primary regulator setting too low.

Line regulator not set correctly.

Line regulator not set correctly.

. Flow demand too high.

3-7

Swap wiring from one solenoid
valve to the other.

Reduce fiow demand.

Set delivery pressure per
specifications.

Readjust line pressure regulator.

Readjust line pressure requlator.

Consult factory.
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SECTION 4

SERVICE PROCEDURES

GENERAL MAINTENANCE

1. Main section
a) Daily - record line pressure.
b) Monthly
1) Check regulators and vaives for external leakage.
2) Check valves for closure abil ity.
c) Annually - check relief valve pressures.
2. Manifold header.

a) Daily - observe Nitrous Oxide and Carbon Dioxide systems for cyfinder frosting or surface condensation,
Should excessive condensation or frosting occur it may be Necessary to increase manifold capacity.

b} Monthly
1} Inspect valves for proper closure.

2) Check cylinder pigtails for cleaniiness, flexibility, wear, leakage, and thread damage. Replace damaged
pigtalls immediately.

3) Inspect pigtail check valves for closure ability.

SAFETY PRECAUTIONS

WARNING

Repairs to manifold high pressure regulators, valve connections and Piping should be made only by
qualified personnel.

and Nitrous Oxide and the condition of the unrepaired parts is unknown, a repair-inspection should be
performed before exposing the parts to high pressure gas,

2. Keep manifold parts, tools and work surfaces free of oll, grease and dirt. These and other flammable
materials may ignite when exposed to high pressure Oxygen or Nitrous Oxide.

3. Use only proper repair tools and parts. Parts for Western manifolds are shown in this instruction. Special
tools are called out as needed.,

4. Before connecting the cylinder to the manifold, momentarily open and close the cylinder valve to blow out
any dirt or debris.

5. After connecting the cylinder to the manifold, open the cylinder valve s-l-0-w-I-y to allow the heat of compres-
sion to dissipate.

6. Use only cleaning agents, sealants, and lubricants as specified in this instruction,
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CLEANING, LUBRICATION, AND SEALING

Clean metal parts of the manifold with isopropyl alcohol or 1,1,1 trichloroethane solvent prior to assembly. Dry
thoroughly. Do not clean o-rings with this solvent (Freon TF is acceptable).

Teflon® Tépe Application
Threaded pipe connections should be sealed with Teflon® tape.

Remove the old sealant from both male and female threads. Apply Teflon® tape to the male pipe thread. Ap-
proximately 1 1/2 turns of tape should be sufficient. Do not cover the first thread with tape. Assemble the fit-
tings wrench tight to effect a gastight seal.

Leak Testing

There are four types of manifold piping connections: sealed (so[de’red), threaded (unions and 'elbows), com-
pression (tubing connections), and gasket (diaphragms and o-rings).

When a leak is suspected and cannot be easlly located, a leak detector solution should be applied to all connec-
tions {in the event of leaks at more than one connection). Be certain ta wipe fittings dry after testing to prevent
corrosion (Western’s LT-100 leak detector dries clean and will not harm apparatus). o

If a leak is detected at: . :
sealed connections, replace the assembly which is joined by the leaking connection.. - - /.

threaded connections, union sealing surfaces may have burrs or nicks which may be polished out.
Be certain to clean parts before reassembly.’ If the surface will not seal, replace the union. Elbows.
and tees may be cleaned of old sealant and resealed with Teflon® tape. Refer to cleaning, sealing;
and [ubricating instructions. =

compression fittings, sealing surfaces of fittings or brass ferrules may be damaged and must ba
replaced. Refer to the parts list for appropriate tubing.

gasket seals, leaks may occur at seals made by gaskets such as diaphragms or o-rings. Gas may
leak to atmosphere or across the seal into the opposite pressure circuit. External leaks are
evidenced by application of leak detector while leaks across the seal are detected by faulty manifold
function. When replacing seals, use care not to damage sealing surfaces.



GENERAL REPAIR PROCEDURES
Be sure all pressure and electrical power is removed from the system prior to initiating any repair procedures.

WARNING

Do not shutdown the manifold unti'l.'a'll bers;dnﬁel have been advised of the intended service and all patients
requiring medicai gas are being supplied from portable stpplies.

Replace parts with all components in the repair kit.

HOW TO SHUTDOWN THE MANIFOLD

1. Turn off the piping system isolation valve, if
present. If an isolation valve is not present, the - D
entire building's gas system will be reduced to L " Manifold Outlét Union
atmospheric pressure. WARNING: Do not shut- to Supply Main Cover Screw
down the manifold until all personnel have been

p . S : cation
advised of the intended service and all patients . ‘ﬁ/ / _ o

requiring medical gas are being supplied from N o1

poriable supplies. Bleed Valve

2. Turn off right and left supply bank cylinder valves. G)@@ i

3. Open the manifold cover by removing the two J E%OD

screws In the corners on the right side and open | .
the bleed valve ta vent residual gas. Residual gas | . I |
could also be vented by loosening the manifold | J -
outlet connection to the supply main. - Y

; ) o

- — T CoL\éer %crew

4. Close the bleed valve. Tighten the manifold outlet GABINET WITH - cation
connection if gas was vented by that method. ' . COVEROPEN

5. Disconnect electrical power from the manifold at
the main power source., : Cole -

FIGURE 4-7 Cabinet Marifold
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HIGH PRESSURE SWITCH REPLACEMENT
Refer to Figure 4-2

Removal
1.

2.

B.

7.

using a flat blade screwdriver and remove the wires. - _— HOUSING

ADJUSTING NUT

POINTER & SCALE

Shutdown the manlfp_ld as explained earher. L SwteH

L oosen the slot head screws on the pressure switch PRESURE SWITCH

Using a 7/16" open end wrench, disconnect the : 0 T
tubing from the pressure switch.

COMPRESSION

FITTING
Using a phillips screwdriver, remove the two screws
holding the pressure switch to the backplate. .. . : - 1/B" TUBING
Carefully remave the pressure switch from the mani- o : S
fold and place it in a vice or similar holding fixture. . FIGURE 4-2 High Pressure Switch

Using a 5/8" hex wrench, remove the compression fitting from the pressure port.

Remove old sealant from the compression fitting.

Replacement

1.

2

5.

g.

Apply Teflon® tape to the 1/4 NPT male pipe thread of the compression fitting.
Secure the new pressure switch in a vice or suitable holding fixture.
Using a 5/8" hex wrench, assemble the compression fitting into the pressure port.

Remove the pressure switch from the vice and use a phillips head screwdriver and the two holdlng screws
to install the pressure switch in the manifold to the backplate in the holes provided.

Attach the tubing to the pressure port compression fitting with a 7/16" open end wrench.

Complete the adjustment instructions below prior to installing the signal wires to the pressure switch.

Pressure Switch Adjustment

1.

Adjust the switch until the pointer is in the middle of the solid red line below the desired range. This achieves
a rough adjustment setting. Use a 1/4" wrench for adjusting the nut. CAUTION: Adjusting nut will turn easily
until it hits a stop Do not over torque' over torqumg may cause damage

Connect an ohmmeter to the normaﬂy closed and common electr[cal contacts on the switch. The ochmmeter
should register zero resistance.

Begin pressurizing the mamfold by opemng one cyllnder vaive on the snde of the mamfoid the switch is on.
Observe the cyllnder pressure gauge and the ohmmeter to determme swutch setting:

At the actuatlon pressure the ohmmeter readlng should ]ump from zero res:stance to Enf nite resistance.

' Cyc[e between actuanon and reactuanon sugnals and make adJLJstrnent tothe nut as reqmred to achieve the

5|gnal settlng per the Ad]ustment Specnf canons chart in Secnon 1.

Aﬂer the semng has been made ccnnect the 5|gnal wires to the common (C) and normally closed (N/C)

_contacts on the pressure switch. WARNING: Be sure power is off when electrgcal connections are made.
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LOW PRESSURE SWITCH REPLACEMENT :

Refer to figure 4-3 SWITCH —\ j PRESSURE PORT
Removal .« - : N
e e o] d i )
Shutdown the manifoid as explained earller in this

1.

ADJISTAING SCREW

—e
section. END VIEW . SIDE_ viEw
Loosen the slot head screws on the pressure switch FIGURE 4-3 Low Pressure Switch

using a flat biade screwdriver and remove the wires.

Using a 13/16" open end wrench, remave the pressur.e switch from the modnting block.
Remove old seatant from the threads in the mounﬁng block.

Blow out the internal pipe threads with oil free Alr or Nitrogen to remove all forelgn material,

CAUTION: Do not stand directly in front of the valve when performing this step. Eye protection should
be worn to protect the service technician.

Replacement

1.

2,

3.

Apply Teflon® tape to the pipe threads on the new pressure switch,

Install the pressure switch in the mounting block using a 13/16" open end wrench and tighten to effect a gas
tight seal. . o '

Complete the adjustment instructions below prior to installing the signal wires to the presstire switch.”

Pressure Switch Adjustment

1.

Connect an ochmmeter to the normally closed and common electrical contacts on the switch. The ochmmater
should register zero resistance. S S B

Begin pressurizing the manifold by opening one cylinder valve on the side of the manifold the switch is on:
At the actuation pressure, the chmmeter reading will Jump from zero resistance to infinite resistance.

Close the cylinder valve,

Open the bleed vaive slightly to relieve pressure from the manifold while observing the intermediate pressure
gauge and ohmmeter to determine switch setting: ' '

At actuation pressure, the chmmeter re'adings should drop from infinite resistance to zero resistance.

Close the bleed valvé.

Using a flat blade screwdriver, turn the knured adjustment screw on the pressure switch clockwise to raise

the set point or counterclockwise to lower the set point. The pressure switch should be set per the Adjustment
Specification chart in Section 1. - Lo RS SO

Cycle between actuation and reactuation signals and make adjustments as required to achieve the signal

setting. The setting should be made on descending pressure. Make adjustments in response to the reading

. obtained in stepd4.

After the setting has been made, connect the 's'ighal‘w.ires to the c'o'r.n.rnon (C} and normally closed {N/C) )
contacts on the pressure switch. WARNING: Be sure power is off when electrical connections are made.
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MANIFOLD CONTROLLER PRINTED €IRCUIT BOARD REPLACEMENT
Refer to Figures 4-4 and 4-5

Removal

1.

Shutdown the manifold as explained earlier in this
section.

Disconnect the plug from the top of the circuit
board by grasping the plug on each end with one
hand and stabilizing the circuit board with the other.
Work the plug back and forth side to side slightly
while pulling up until it releases. '

Press the locking feature of one circuit board sup-

port and pull the circuit board away from the mani-

fold cover slightly until the circuit board slides over
the lock.

Do the same at the other three corners of the cir-
cuit board.

PCB SUPPORT PCB

CAP BASE

PLUG

FIGURE 4-4 Printed Circuit Board

Slide the circuit board and cover completely off of the supports.

Save the circuit board cover for instaliation with the new circuit board.

Efg;//— LOCKING FEATURE

PUSH TO RELEASE PCH
/i] ‘
PCE —_ 11
SUPPORT ‘ e
- SLIDE PCB OFF
O OF SUPPORT
7 [—
CABINET
COVER
PCB

FIGURE 4-5 PCB Ffe_moval

45 -

Replacement

1.

Slide the new clrcuit board over the suﬁborts (plug
edge on top, fights facing inside manifold cover).

Carefully line up the circuit board lights with the cap
bases protruding through the manifold cover.

Firmly press each corner of the circuit board until

-the support locking feature snaps over the board.

‘Slide the circuit board cover over the circuit board

supports and press snugly at the corners,

Carefully insert the plug into the circuit board using
one hand to stabilize the board and the other to push
the plug in place.

Close the cabinet cover.

- Connect electrical power to the manifold and test

for proper function by following the Performance

Verification procedure in Section 3.



GAUGE REPLACEMENT
Refer to Figure 4-6

Removal

1.

2.

8.

Shutdown the manifold as explained earlier in this section.

Use a flat blade screwdriver and wedge it between the gauge plate and the gauge plate bra'tcket near one of
the mounting buttons. Twist the screwdriver to pop the mounting button free of the mounting bracket. Do
the same to the other five mounting buttons to release the gauge plate from the mounting brackets.

Pull the mounting plate up so that it provides easy access to the gauge screws on the underside of the gauge
piate. CAUTION: Be careful not to kink or damage the tubing connected to the gauges,

Usinga 7/16" open end wrench, disconnect the tubing frorn the defective gauge.

Using a 3/8" hex wrench, remove the two screws holding the gauge brackets. Slide the gauge brackets off of
the screw posts. ‘

Slide the gauge out through the front of the gauge plate.

Using a 3/4" hex wrench, remove the compression fitting from the gauge. Use a 9/18" open end wrench to
stabilize the gauge. :

Remove the old sealant from the1/4 NPT female pipe thread on the compression fitting.

Replacement

1.

2.

3.

4.

Apply Teflon® tape to the 1/4 NPT male pipe' tﬁread on the new gauge and reassemble in the reverse order of
the removal procedure.

Make sure gaUge'face is pfoperly oriented through the front of the gauge plate.

if the gauge needle Is not on zérd; unscrew the gauge bezel and ades't"the needle using a flat blade
screwdriver.

Mountihg' b'uttor_"ls_ can be Inserted by hand to secure gauge plate to the gauge brackets.

— o o o?

BAUGE Fagt —~ |

GAUGE PLATE BRACKETS

FRONT VIEW e .
B : MOUNTING BUTTON

BOTTOM VIEW.

SCREWDRIVER

— e GAUCE BRACHET

HEX NUT
COMPAESSION aer——"""" \
ArmNG @ @ SCREW POST

{CAUGE SCREW)

FIGURE 4-8 Gauge Plate Assembly
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SOLENOID VALVE REPAIR
Refer to Figure 4-7

Note: It may be desireable to remove the gauge plate brackets prior to disassembly for easier access to
the solenoid valve. It is not necessary to remove the valve from the system for repairs. To remove the
gauge plate brackets, wedge a flat blade screwdriver between the gauge plate and the gauge plate bracket
near one of mounting buttons. Twist the screwdriver to pop the mounting button free of the mounting bracket.
Do the same to the other five mounting buttons to release the gauge plate from the mounting brackets. The
gauge plate brackets can be remaoved by removing the eight mounting screws with a phillips head screwdriver.

Disassembly

1.

Shutdown the manifold as explained eariier in this section.

2. Disconnect the electrical wires at the wire nut attachment points.
3. Remove the retaining cap or clip, spacer, nameplate and cover, CAUTION: When metal retaining clip dis-
engages, it will spring upwards.
4. Slip the entire solenoid enclosure off the solenoid base sub-assembly. "
5. Unscrew the solenoid base sub-assembly and remove the core, plugnut gasket, piugnut assembly and
solenold base gasket.
6. Remove the four valve bonnet scraws, valve bonnet, disc holder sub-assembly, disc holder spring, dia-
: phragm/spring sub-assembly, and body gasket. It may be necessary to bend body assembly and tubing to
clear mounting bracket to ease removal of some parts.
Reassembly
1. Reassembie in reverse order of disassembly paying careful attention to exploded views provided for identifica-
tion and placement of parts. :
2. Replace body gasket and diaphragm/spring sub-assembly. Locate bleed hale in diaphragm/spring sub-

- assembly approximately 45° from valve outlet. Note: Should diaphragm/spring sub-assembly become dis-
assembled, be sure to replace the diaphragm/spring support with the lip facing upward towards the valve
bonnet. Replace the disc holder spring and disc holder sub-assembly.

3. Replace valve bonnet and bonnet screws, sliding valve under mounting bracket and lining up screw mounting
holes. Torque bonnet screw in a crisscross manner to 95 =10 in-Ibs. :

4. Install solenoid base gaskét, plugnut assembly.and plugnut gasket. Position core, small end up, on plugnut
assembly. :

5. Replace solenocid base sub-assembly and torque to 175 +25 in-lbs.

6. Replace solenoid enclosure and retaining cap or clip.

7. Connect the wires to the appropriate wires coming from the manifold controller PCB using wire nuts.
WARNING: Be sure power is off when electrical connections are made. '

8. Reattach gauge plate brackets to the back plate if they were removed, Mounting buttons can be inserted by

i hand to secure gauge plate to the gauge brackets. S

9. After maihtenance, restore power to the system and operate the valve a few times to be sure of proper open-

ing and closing.

4-8



BASEPLATE

SOLENOID BASE -
SUB - ASSEMBLY

#

CORE [SMALL END UP]-—-—-—-—L;:']

PLUGNUT GASKETS-
*

PLUGNUT ASSEMBLY

SOLENOID BASE G»"\SI(ET.'.‘F

VALVE BONNET

TOROQUE SOLENOID BASE
SUB-ASSEMBLY TO
175% 25 INCH - POUNDS

CAUTION
DO NOT DAMAGE VALVE
.. SEAT IN ANY MANNER.

RETAINING CLIP 3R

AETAINING CAP sk

PARTS INCLUDED N
SPARE PARTS KIT 3

SPRING WASHER
INSULATING WASHER

COIL 1S USED}

INSULATING WASHER

COIL IS USED}

[

{OMITTED WHEN MOLDED

[OMITTED WHEN MOLDED

BONNET SCREW

MOUNTING BRACKET

TWO POSITION

TORQUE BONNET SCREWS {4)
IN A CRISSCROSS MANNER
TO 85 10 INCH - POUNDS

DISC HOLDER
4 * SUB - ASSEMBLY
& LYk

DISC HOLDER
SPRING Tk

DIAPHRAGM/SPRING

5UB - ASSEMBLY ¥

BODY GASKET:k

_VALVE BODY

=, =~ DIAPHRAGM SPRING 3%

DIAFHRAGM/SPRING
SUPPORT :k

DIAPHARAGM ASSEMELY S

BLEED HOLE

LOCATE BLEED HOLE IN
DIAPHRAGM/SPRING SUB -
ASSEMBLY APPROXIMATELY
. 459 FRDM'VALVE QUTLET

FIGURE 4-7 Solenoid Vaive
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INTERMEDIATE PRESSURE CHECK VALVE REPAIR
Refer to Figure 4-8

Removal

1.

2,

3.

Shutdown the manifold as explained earfier in this section.

Disconnect the tubing at the compression fittings to the solenold valve and the mounting block using an

11/16" open end wrench.

Remove the check valve and tubing assembly from the control section.

Disassembly

1.

Secure the check valve in a vice or similar holding fixture. Using a 1 1/8" hex wrench, rotate the valve cap

counterclockwise and remove.

2. Remove the seal washer from the valve cap.
3. Pull the spring from the valve body.
4. Using a small needle nose pliers or tweezers, grasp the valve poppet and remave it from the valve body.
5. Clean the interior of the valve body with isopropyi alcohol or 1,1,1 trichloroethane solvent.
6. Blow out the check valve body with oll free Air or
Nitrogen to remove all foreign material and dry all
surfaces. CAUTION: Do not stand directly in
front of the valve when performing this step. CAP
Eye protection should be worn to protect the-. o
service technician. .
Reassembly . S _
' o SEAL
1. Insert a new valve poppet into the valve body. WASHER
2. Insert the spring into the valve body.
) . SPRING
3. Position the new seal washer in the groove of the
valve body.
4. Place the valve cap over the spring and puéh the POPPET
cap towards the body until the threads engage.
Rotate the cap clockwise and tighten securely.
: BODY -

Replacement

1.

:Pbsiti_pn__thé check valve and tube assembly in the.
“controf section with the check valve flow arrow

* Coninect the :co'rﬁpr'éss.io'h firtlngs tc.).t'he solencid
valve and the mounting block using an 11/16" open: |

pointing away frorn the solenoid valve.

end wrehch and tighten to effect a gastight seal.

FIGURE 4-8 Intermediate Check Valve.




BYPASS CHECK VALVE REPLACEMENT

Refer to Figure 4-9 . m
Removal

1.

B.

COMPRESSION FITTINE ———0 |

ADJUSTMENT

Shutdown the manifold as explained earlier in this

LOCKING
SCREW
section.

ADLISTING
SCREW

Disconnect the tubing from the bypass check valve
using a 7/16" open end wrench.

WOUNTING BLOCK
Using a 9/16" open end wrench, remove the bypass
check valve from the mounting block.

Remove old sealant from the threads in the
mounting block. o - FIGURE 4-9 Bypass Check Valve

Blow out the internal pipe threads with oil free Alr or Nitrogen to remove all foreign material.
CAUTION: Do not stand directly in front of the valve when performing this step. Eye protection should be
worn to protect the service technician. .

Place the bypass check valve in a vice or similar hoiding fixture and use a 3/4" hex wrench to remove the com-
pression fitting. . :

Remave the old sealant from the1/4 NPT female pipe thread on the compression fitting.

Replacement and Adjustment

1.

0.

Apply Teflon® tape to both 1/4 NPT male pipe threads on the new bypass check valve and assemble to the
mounting block. Normal flow s from the mounting block to the solenoid valve. The flow arrow should point
away from the mounting block. CAUTION: Pay careful attention to the bypass check valve flow direction.
Improper connection could cause malfunction of the solenoid valve during normal operation,

CAUTION: Use care when performing steps 2-8. Eye protection should be worn to protect the
service technician. :

S§-l-0-w-l-y apen one cylinder valve on the side the bypass check valve is on.

Observe the intermediate pressure gauge while pressurizing the manifold and listen for the bypass check
vaive to open: S -

The valve should begin to Open at approkimately 90-100 psig.

Close the cyiinder valve.

Open the bleed vaive and remove the presstre from the systérn then close it again.

Insert a 5/32" hex key wrench Into the locking screw and break the locking screw counterclockwise until the
hex key wrench siides into the adjusting screw. Turn both screws to adjust (clockwise increases the opening
presstire).’ o AR

Retract the hex key wrench into the locking screw and lock against the adjusting screw by turning clockwise.

Repeat the testing procedure until the vaive s set per the Adjustrment Specification chart in Section 1.

Assemble the bﬁrﬁ'bressi'idn" fitting to the bypass check valve with a 3/4" hex wrench and tighten.

Using a 7/16" open end wrench, reconnect the tubing to the compression fitting. '
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PRIMARY REGULATOR REPAIR
Refer to Figure 4-10

Note: Removal and Fleplacemenf procedhrés are to be followed only if the primary regulator assembly is
to be scrapped. All service may be perlormed to the primary regulator without removing it from the
manifold.

Shutdown the Enanifoid as explained earlier in this section.

Removal

1. Using an 11/16" open end wrench, disconnect the outlet tubing and the relief valve tubing from the regulator at
the compression fittings.

2. Using a 7/16" open end wrench, disconnect the gauge tubing and pressure switch tubing from the regulator at
the compresslon fittings.

3. Using two 1 1/8" open end wrenches, loosen the Inlet nut from the mounting block adaptor. Continue to un-
scraw the nut by hand until the regulator can be removed from the manifold.

Disassembly
1. Remove the acomn nut from the regulator by turning it counterclockwise using a 3/4" hex wrench.

2. Using a flat blade screwdriver held sideways, turn the adjusting screw counterclockwise untll it tums freely
and all compresslon is removed from the bonnet spring.

3 Ussng ataya/g" hex wrench, rotate the bonnet counterclockwise and remove it along with the pivot, bonnet
spring, washer, slip ring, and diaphragm sub-assembly

4. Using a 13/16" hex socket wrench, rotate the nozzle counterclockwise and remove it along with the seat
holder and stem, compensating spnng. and the spring retainer.

5. Clean all interior surfaces of the regulator bady with isopropyl alcahol or 1,1,1 trichioroethane solvent,

6. Blow out the regulator body and ports with oil free Air or Nitrogen to remove all forelgn materials and dry all
surfaces. CAUTION: Do not stand directly in front of the valve when performing this step. Eye protection
should be worn ta protect the service technician.

Reassembly

1. Apply a thin coating of Flucrolube® $-30 lubricant to the o-rings.

2. Assemble small o-rings with the spring retainer. Push the smaller o-ring to the battom of the bore it rests in.

3. Assemble the Iarge 0~nng with the nozzle

4. Insert the new seat holder and stem lnto the nozzle The sﬂver colored end of the seat holder and stem must
enter the nozzle first. '

5. Place the compensating spring over the seat holder and stem.

6. Place the compensating spring retainer on the compensating spring. The boss on the retainer will enter the in-
- ternal diameter of the spring and the larger o-ring will now be on top.

7. Grasp the flats of the nozzle with one hand and carefully guide the seat/nozzie assembly into the body of the
regulator until the threads are engaged. Rotate the nozzle clockwlise and hand tighten.

4-12



Legend

1 — Body 13 — Pivot

2 — Retainer O-ing 14 — Bannet

3 — Spring Retalner 15 — Adjusting Screw

4 — Small O~ing 16 — Acorn Nut '

5-—Spring 17 — 1/8" Tube Fitting

6 — Seat/Stem Assembly 18 — Inlet Nut

7 — Large C-ring 18 — Iniet Nipple

8 — Nozzle 20 — 90° 1/8" Tube Fitling

9 — Ciaphragm ' 21 — 90° Blbow '
10 — Slip Ring 22 — 90° 3/8" Tubs Fitting
11 — Washer 23 — Relief Valve

12 — Bonnet Spring 24 — 3/8° Tube Fifting

FIGURE 4-10 Primary Regufaror._
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8. Using the 13/18" hex socket and torque wrench, tighten the nozzle to approximately 5 ft-ibs. torque.

9. Lubricate the outer {regulator body to diaphragm) sealing surface of the regulator body with a small amount
of water. Do not allow water to enter the low pressure chamber of the requlator.

10. Hold the bonnet upside down and place the pivot and bonnet spring in the bore provided. The small
diameter of the pivot should enter the internal diameter of the spring.

11. Place the washer in the large bonnet cavity, beveled side up.
12. Lay the slip ring on top of the washer.

13. Insert the diaphragm sub-assembly in the bonnet cavity. The side marked "UP" should be against the slip
ring.

14. Carefully place the bonnet on the regulator body. Rotate the bonnet clockwise and tighten to 50-60 ft-lbs.
torque.

Replacement

1. Connect the regulator inlet to the regulator part on the mounting biock and assemble hand tight. Orient the
regulator so the bonnet is facing towards the ground with the manifold mounted on a wall. Usingtwo 1 1/8"
open end wrenches, tighten the inlet nut/mounting block adaptor connection to effect a gas tight seal.

2. Using a 7/16" open end wrench, connect the pressure switch tubing to the 1/8" tube compression fitting
located 90° from the inlet of the regulator. With the regulator installed and facing towards the ground, it is the
fitting on the left side.

3. Connect the gauge tubing to the other 1/8" tube compression fitting on the regulatar.

4. Using an 11/16" open end wrench, connect the outist tubing to the 3/8" tube compression fitting located 180°
from the inlet of the regulator. :

5. Connect the relief valve tubing ta the 3/8" tube compression fitting on the relief valve of the regutator.
Primary Regulator Adjustment

1. If not already done, shutdown the manifold as explained eariler in this section, open the manifold cover, and

remove the acorn nut from the primary regulator.
2. §-l-0-w-I-y open one cylinder on the side of the regulator to be adjusted.

3. Verify the cylinder pressure gauge indicates a minimum pressure of 1508 psig on Oxygen, Air, and Nitrogen
Systems or a minimum of 600 psig on Nitrous Oxide and Carbon Dioxide systems.

4. Using a flat blade screwdriver held sideways, turn the adjusting screw of the regulator in while observing the
intermediate pressure gauge. Set the regulator to the pressure indicated on the Adjustment Specification chart
in Section 1. : ‘

5. Open the bleed valve so as to create a slight flow of gas' through the manifold.

6. Readjust the regulator to the proper specifications i necessary.

7. Close the bleed valve. The intermediate pressure gauge will go up slightly higher than the flowing adjusted
pressure.

8. Verify that the regulator does not creep by observing the intermediate pressure gauge for two minutes. The
gauge must indicate the same pressure at the end of the two minute period. . : S
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9. Close the cylinder valve.
10. Open the bleed valve to remove residual gas from the manifold.

11. Close the bleed valve after the gas pressure has been exhausted from the manifold.

12. Install the acorn nut on the primary regutator.
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LINE REGULATOR REPAIR
Refer to Figures 4-11 and 4-12

NUT/NIPPLE
) P /
Removal U

REGULATCGR —_— FACE SEAL D-RING

OUTLET UNIDN

1. Shutdown the manifold as explained eardier in this .

) QUTLET ADAPTOR
section. GAUGE

2. Using a 7/16" aopen end wrench, disconnect the
gauge tubing from the regulator at the compression
fitting.

COMPRESSION T . NUT/NIPPLE

3. Unscrew the inlet and outlet unions on the regula- FITTING

tor. Use a 1 1/8" open end wrench to stabiiize the REGULATCR FACE SEAL O-RING

i INLET UNION
adaptors and a 1 3/8" open end wrench to loosen MOUNTING BLOGK ADAPTOR
the nut.
) . '~ MOUNTING BLOCK

4. Carefully remove the fine regulator from the mani- .

fold. _ L - FIGURE 4-11 Line Regufator Assembly

5.~ Remove the face seal o-rings from the adaptor on the mounting block and the outlet adaptor on tlj_e regullator.
Disassembly |
1. Place the regulator in a vise or similar holding fixture.

2. Using an 11/16" open end wrench, loosen the locknut on the regulator ad]uéting screw and back off the adjust-
ing screw until it turns freely and all compression is removed from the bonnet spring.

3. Usinga 1 1/2" hex wrench, remove the backcap and. conical spring from the regulator.
4. Remove the gasket from the backcap and dfécard. IS

5. Use a phillips head screwdriver to remove the six sdrews attaching the bonnet to the body. Lift the bonnet off
of the body and set aside the bonnet, pivot, bonnet spring, and screws. '

6. The diaphragm assembly and the seat/stem assembly are attached at each end of the stainless steel rod. The
stainless steel rod is threaded on both ends. Using a 5/8" hex wrench to stabilize the diaphragm assembly,
reach under the regulator with a 1/4" open end wrench, placing it over the wrench flats provided on the bottom
of the seat assembly, and loosen the seat assembly. ‘The seat can be unscrewed by hand after loosening.
Remove and discard the diaphragm and 'seat assemblies. - : . D

Reassembly

1.~ Set the new dlaphragm assembly on the body with the spring retainer facing up.

2, Insert the new stem/seat assembly through the backcap port and screw into the diaphragm assembly by
hand. Stabilize the diaphragm assembly using one hand and snug up the seat/stem assembly with the other
hand using a 1/4" open end wrench. - Do not over tighten. .= .

3. . Place the new gasket in the backcap groove.’ =

4. Place the conical spring, large end first, into the backcap cavity.

5. Carefully line up the spring small end so that it slides over the wrench flats on the seat/stem assembly and
‘screw the backcap into position. Tightenwitha 1 1 {2" hex wrench.. . : R
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. Line up the diaphragm holes with the screw hales in the body.
. Set the bonnet spring In the retainer on the diaphragm assembly.
. Set the pivot on top of the spring, pointed end down.

. Set the bonnet carefully over the spring and pivot and fine up the screw holes in the bonnet with the screw

holes in the body.

10. Insert the six screws in the screw holes and tighten by hand. Use a phillips head screwdriver and tighten the
screws in a crisscross manner. '
11. Remove the regulator from the vice,
Heplacement
1." Place one face seal o-ring on the adaptor on the mountiné block. Place the other face seal o-ring on the out-
let adaptor of the regulator.
2. Install the regulator in the manifold being careful not to dislbdge the face seal o-rings.
3. Tighten the inlet and outlet union connections by hand. Use a 1 1/8" open end wrench to stabilize the adap-
tors while using a 1 3/8" open end wrench to snug up the connections.
4

. Using a 7/16" open end wrench, connect the gauge tubing to the compression fitting on the regulator and

tighten to effect a gastight seal.

LOCKNUT

ADJUSTING SCREW

BONNET :
PIVOT

BONNET SPRING ] ==

' SPRING RETAINER N

DIAPHRAGM .- -
ASSEMBLY

- | BONNET SCREW
BODY |
STAINLESS STEFL ROD
i | o
! : CONICAL SPRING
& %h
SEAT/STEM ASSEMBLY [w - - GASKET

BACKCAP ..

FIGURE 4-72 Line Regulator
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SECTION 5

MAINTENANCE & REPAIR PARTS

REPLACEMENT PIGTAILS

24" Stainless Steel Fiexible Braid with Check Valves

PF-320CV-24R ... CGA 320 for Carbon Dioxide {COz) Service
PF-326CV-24R ... CGA 326 for Nitrous Oxide {N20) Service

PE-346CV-24R ..o CGA 346 for Breathing Air (Alr) Service
PEB3CV-24..e.eeeeeeeeeeeeeeeeoo CGA 540 for Oxygen (Oz) Service

PF-82CV-24R ....oecieeeeteeceeeeeeee e CGA 580 for Nitrogen (Nz2) Service

24" Synthetic Fiber Braid Hose with Check Valve

PFS-G2CV-24R...cmereeneeeeeeeeeeeeeeeeeoo. CGA 580 for Helium (He) Service

INDICATOR LAMP REPLACEMENT PAFITS_ (for Nitrous Oxide or Carbon Dioxide Heater)

WME-B-5. ..o Bulb Receptacie

WME-B-B oo Amber Lens

WME-B-10 ..ot 115V Light Bulb

PANEL MOUNT GAUGES — 2" Diameter, 1/4" NPT Back Port

WMG-3-3. e 100 psi

WIMG-34u e 400 psi

WIMG-B-B...oeeremeeeesmse e 2000 psi

WMG-3-12 e 4000 psi

REGULATORS AND REGULATOR REPAIR KITS

BE10 ettt Primary Regulator for all HQ-series except NzO or CO2
BEZ0 ceeer st Primary Regulator for HQ or HQHL-series for N2O or COz
8640 et wenersmreanerariens Primary Regulator for HQHP-series manifolds

BE30 oot Line Regulator

RRAA027T et Repair Kit for #8610 or #8640

RK-1020 oo Repair Kit for #8620

REATT00 oo Repair Kit for #8630

VALVES AND VALVE REPAIR KITS

B420 o Solenoid Valve WMV-2-7 e CGA 320 Header Valve
RE-1110 e, Repalr Kit for #8420 WMV-2-14 e, CGA 326 Header Valve
WMS-1-53......................CGA 540 Spud Check Valve WMV-24 . CGA 346 Header Vaive
WMV-2-16 .o Master Valve : O WMV-2-3 CGA 580 Header Valve
RK-1085 ..o Repair Kit for #WMV-2-16 :

PRESSURE SWITCHES

BATD et High Pressure Switch (adjustabie 180-1800 psi)

WME-4 e Low Pressure Switch (adjustable 0-240 psi)

POWER SUPPLY REPLACEMENT PARTS

BASD e Manifold Controller PCB

BT e Power Supply Assembly {transformer, PCB, case, and cable)
WME-B-T e Power Supply PCB (includes dry contacts for remote alarms)
REMOTE ALARMS — 24 VAC Service : '

BIAT ettt Visual - 1 Gas

BIA-Z e AudiofVisual - 2 Gases

BIA-G e e et e e e eens Audio/Visual - 1 Gas

WMS-1-25 e, --.Optional 115 to 24 VAC Power Supply for above Remote Alarms
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'KEY # DESCRIPTION

Outlet Grommet -
Inlet Grommaet
Plug

Wire Clip

Printed Circuit Board

PCB Cover

. -Red Lens
.. -Yellow Lens
. Green Lens

 PART #

8281

.. B280
- 8282

8242

© 8450

8246

8243
. 8244

KEY # DESCRIPTION - -

10 #6-32 Self-Tapping Screw
11 PCB Support 1/2" -~
12 #8 Sheet Metal Screw
13 Mounting Button

14 3/8-16 x 3" Bolt

15 Block Spacer

16"~ 3/8"Lock Washer
17 3/8-16 Hex Nut -

18 Wiring Harness

* Wire Nut

* ltem not pictured.

PART #
RWC-3-50
8240
WMC-8-23
8241
8170

B151

8171
WMC-6-6
B571
WME-8-58
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KEY # DESCRIPTION

Outlet Grommet
Inlet Grommet
Strain Relief Bushing

“WireClip o
Printed Circuit Board

.PCB Cover
‘Red Lens

Yellow Lens
Green Lens

#6-32 Self-Tapping'Sc'réW ‘
. PCB Support1/2". . ...
#8 Sheet Metal Screw . '

PART #
8281
8280

 WME-8-34

8242
8450
8246
8243
8244
8245
RWC-3-60

- 8240
WMC-5-23

KEY # DESCRIPTION

13
14
15
16
17
18
19

Mounting Button
3/8-16 x 3" Bolt
Block Spacer

'3/8" Lock Washer -

3/8-16 Hex Nut
Wirlng Harness
Amber Lens

115 Voli Bulb
Indicator Receptacle
Wire Terminal

16 Gage Wire 16"

7' Heater Cord

Wira Nut

* Itern not plctured.

ART
8241

8170

B151 -
8171
WMC-6-6
8571
WME-8-8
WME-8-10
WME-8-5
WME-8-27
WME-8-57

"~ WME-8-33

WME-8-58
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" 'KEY # DESCRIPTION

PART #
1 Gauge Plate Assembly _
for HQ Series 8540
- for HQHP Serles 8541
2 Relief Piping Adaptor WLF-3-12
3 3/8" Tube Bulkhead - “WLF-3-13
4 3/8'Tube Tee -~ - WLF-3-14
5 Solenoid Valve Assemnbly 8550
6 3/8" Tubing Reg-Solenoid -~ 8310
7 3/8" Tubing Relief Tee-Tee 8350
8 1/8"x 15" Tubing ~ -~ * “WLF-6-17
9 Inlet Adaptar T WMS-1-44
10 - Mounting Block Assembly ' 8520
11 Check Valve Right Side * 8580
127 7-/1/8" Tube x 1/4 NPT Male ' * WLF-3-8
13 High Pressure Switch '~ 8410
14 Check Valve Left Side © ' 8581
15 Primary Regulator -~~~ = -
for HQ Series B530
- .for HQHP Series 8532

KEY # DESCRIPTION

16
17
18
19
- 20
21
22
23
24
25
26
27

1/8" % 12" Tubing
Face Seal O-Ring

.. 3/8" Tubing L. Relief-Tee

3/8" Tubing R. Rellef-Tee -
Line Regulator Assembly
Union Hex Nut

Union Nipple: .

1/2 NPT Female Tee
Outlet Nipple

.Outlet Hex Nut

QOutlet Adaptor

i Line Relief Valve -
- for HQ Series

. for HQHP Series

28
29
a0. .

Pipe Away Adaptor -+

..3/8" Tube x 1/2 NPT Male
- 3/8" Tubing Line Relief-Tee 8340

\PART #
WLF-8-18
RO-D16N
8330
8320
8580
8122
8121
WHF-4-7
D-20
D-7

D-34

WMV-74
- WMV-4-5
WMV-7-6
WLF-3-15

5-4
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KEY # DESCRIPTION
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- Gauge Plate Assembly -

Relief Piping Adaptor

3/8" Tube Bulkhead -
3/8" Tube Tee

Solenoid Valve Assembly
3/8" Tubing Reg-Solenoid
3/8" Tubing Relief Tee-Tee
1/8" % 15" Tubing

Inlet Adaptor

Mounting Block Assembly
Check Valve Right Side:
_.1/8" Tube x 1/4 NPT Male
. High Pressure Switch ~

Check Valve Left Side ™ -
Frimary Regulator & -
1/8" x 12" Tubing

PART #

8542
WLF-3-12
WLF-3-13
WLF-3-14
8550

8310

B350
WLF-6-17
WMS-1-44
8521
8580
WLF-3-8

B4
8581
8534

© WLF-8-18

DESCRIFTION
Face Seal O-Ring.

3/8" Tubing L. Relief-Tee
3/8" Tubing R. Relief-Tee
Line Regulator Assembly
Union Hex Nut

Union Nipple -~ -+
1/2 NPT Female Tee
Qutlet Nipple .

~ Outlet Hex Nut

Outlet Adaptor . -

14 NPT x 1/2 NPT Adaptor

Line Helief Valve

" 3/8"Tube x 1/4 NPT Male
3/ Tubing.Line Relief-Tee
- B590

Heater Assembly

" PART #

RO-018N
8330
8320
8560
8122
8121
WHF-4-7
D-20

D-7

D-34
BB-4-8HP
WMV-7-7
WLF-3-5
8340
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DESCRIPTION

Mounting Block : :
1/8" Tube x 1/8 NPT Male:
Adaptor for Primary Regutator
Low Pressure Switch
Intermediate Gauge, 600 psi
1/8" Tube X 1/4 NPT Male

3/8'Tube x 1/4 NPT Male ©

Bypass Check Valve '
1/8" Tube x-1/4 NPT Female *
Mounting Block Adaptor

PART #
8110
WLF-3-11
B-71
WME-4-4
WMG-3-18
WLF-3-8
WLF-3-5
WMV-5-7
WLF-3-4
8120

5-6
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DESCRIPTION

Mounting Block - . -
1/8" Tube x 1/8 NPT Male .-
Adaptor for Primary Regulator
Low. Pressure Switch _
Intermediate Gauge, 600 ps|
1/8" Tube x 1/4 NPT Male

3/8" Tube x 1/4 NPT Male
Bypass Check Valve .

1/8" Tube x 1/4 NPT Female - -

Mounting Block Adaptor -

1/4" Tube x 1/8 NPT Male 90°.

PART #

8111
WLF-3-11
B-71
WME-4-¢4
WMG-3-15
WLF-3-8
WLF-3-5
WMV-5-7
WLF-3-4
B120
WLF-3-3




- KEY # DESCRIFTION

'[ *
2*
3*
4*
5*

6*
?’*
8*
g*
10*
11
12
13
14

Retainer O-Ring
Spring Retainer
Small O-Ring

Body Spring
Seat/Stem Assembly

for HQ & HQHP Series
for HQHL Series

Large O-Ring

Nozzle .
Diaphragm Assembly
StipRing"
Washer

Bonnet Spring. .
Pivot
Adjusting Screw
Acorn Nut

PART #
RO-012E
RWS-3-15
RWS-3-47
RWS-1-8

RWS-3-25
RWS-3-5

RO-015E

AWS-3-18
RWS-3-26
RWS-3-44
RWS-3-28

RWS-1-13

RWC-2-8P. . -

RWS-3-3
RWS-3-1

KEY # DESCRIPTION

1/8" Tube x 1/4 NPT Male

Inlet Nut

~+ Inlet Nipple

1/8" Tube x 1/4 NPT 90°
1/4 NPT Elbow M x F
3/8" Tube x 1/4 NPT 90°

Safety Relief Valve
for HQ & HQHL Series

- for HQHP Series

Relief Valve Adaptor

ltem included in repair kits

“Repair Kit

for HQ & HQHP Series
for HQHL Series

PART +#
WLF-3-8
92

15-8
WLF-3-7
BL-4-4LP
WLF-3-6

8531
8533
8131

RK-1021
RK-1020
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DESCRIPTION

Line Reguiator

Inlet Union Nipple

Iniet Union Nut

1/4 NPT Adaptor M x ¥ -
Bleed Valve

- Outlet Union Adaptor

1/8" Tube x 1/4 NPT Male -

Repair Kit for Line Regulator Internal Parts
-+ (Components not shown) - .

PART #
8430
8121
8122
BA-4HP
205
8120 _
WLF-3-8

BK-1100




INLET

OUTLET
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RESCRIPTION

3/8" Tube x 3/8 NPT Male

Solenoid Valve :

1/4 NPT Male x 3/8 NPT Male Adaptor
1/4 NPT Stree Tee

3/8" Tube x 1/4 NPT Male

1/8" Tube x 1/4 NPT Male

~* Repair Kit for Solenoid Valve Internal Parts
(Components not shown)

PART #
WLF-3-10
8420
B88-4-6HP
BST-4HP
WLF-3-5
WLF-3-8

RK-1110

5-10
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KEY # DESCRIPTION PART #
1* Poppet WMV-1-5
2* Spring WMV-1-6
3* Washer . WMV-1-7
4 Cap WMV-1-8
*

Item included in repair kit

‘ __H_epai( K_it for HQ, HQHL, & HQHP Series

RK-1041




FRONT VIEW

I

BOTTOM VIEW

KEY # DESCRIPTION

1 5"x9"Plate o
2 1/8" Tube x 1/4 NPT Female
3 Line Pressure Gauge

for HQ & HQHL Series, 100 psi
for HQHP Series, 400 psi
4 : Cylinder Contents Gauge
: for HQ & HQHP Series, 4000 psi
for HQHL Series, 2000 pst '

PART #
B155

WLF-3-4

WMG-3-3
WMG-3-4

- WMG-3-12
WMG-3-8

5-12
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RESCRIPTION
Gas Control Label

Power Hook-up Label
Electrical Schematic Label.
115 to 24 VAC Transformer
3/18" Dia. x 1/4" Rivet

1/2" PCB Support

PCB Assembly
18 Gauge Black Wire 12"

3' Cord Assembly ..~ -
Strain Rellef Bushing. -
Solerless Wire Terminal

18 Gauge Blue Wire 12"

PART #
WMC-7-13
A90137
WMC-7-36
8440
WMC-6-16
WMC-6-43
WME-8-1
8232
WMS-01-7
WMC-8-42
WME-8-22
8233

5-13
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DESCRIPTION

16 Position Plug

Marking Card #1-16.:

15 Conductor Cable 50" -

4 Prong Panel Receptacie

Solderless Wire Connector

PART #
B231

AQ0143
8230
WME-8-38
WME-8-22
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DESCRIPTION

System Status Label
Electrical Schematic Label
Piping Schematic Label

i
g

L N

for HQ & HQHP Series

for HQHL Series

. Instructions Label

5 Cutlet Label

Heater Schematic Label
far HQHL Series only. -

~

*

* Item not pictured.

PART #
A90134
A90136

AS0139
ABD145
A90135
A80077

AS0146

'5-15




