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The procedures described in this service manual
should be performed by trained and authorized per-
sonnel only. Maintenance should only be undertaken
by competent individuals who have a general knowl-
edge of and experience with devices of this nature.
No repairs should ever be undertaken or attempted
by anyone not having such qualifications.

Genuine replacement parts manufactured or sold by
Ohmeda must be used for all repairs.

Read completely through each step in every proce-
dure before staring the procedure; any expceptions
may result in a failure to properly and safely complete
the attempted procedure.



Precaution

Warnings

Fire Hazard. Do Not permit smoking or any other
source of ignition in area where the manifold is lo-
cated or near relief valve vent outlet. Be certain all
connections are free of dirt, grease and oil. These sub-
stances burn with great intensity in air enriched with
oxygen or nitrous oxide.

When the Bypass Mode is in use No Secondary Sup-
ply Is Available. Gas is being supplied directly and
only from the left bank regulator at line pressure.
Monitor pressure in left bank - reestablish normal op-
eration Before the left bank nears depletion.

To ensure proper functioning and proper delivery of
gas, Each regulator must be adjusted while gas is
flowing through the regulator as indicated in the fol-
lowing procedure.

All bank regulator pressure settings must be made
with a supply pressure of 600 psig or greater for nitr-
ous oxide (N,O), and 1800 psig or greater for all
others. The delivery line must be set with an inlet
pressure (intermediate line pressure) of 200 psig = 10
psig except nitrogen manifolds which must be 400
psig * 10 psig.

The left and right banks must have sufficient gas vol-
ume to perform any test and supply hospital
demand.

Never oil or grease oxygen or nitrous oxide equipment
unless a lubricant that is made and approved for this
type of service (such as Vac-Kote, Stock No.
0220-0091-300) is used or a certain type of lubricant
is specified for a particular part of a unit. Oils and
greases oxidize readily and, in the presence of oxy-
gen, will burn violently.

Use extreme care, when working with high pressure
oxygen components and systems, to keep hands, tools
and work environment free of oils which are highly com-
bustible in the presence of high pressure oxygen.

The person performing service on the manifold is re-
sponsible for obtaining permission from the hospital
administration prior to performing any check-out or re-
pairs of the manifold.

Only one header valve may be turned off while the man-
ifold is supplying gas to the hospital. After performing
checks or making repairs, return header valves to the
open position.

Nitrous oxide and carbon dioxide are in liquid form in
the cylinders (at room temperature). Therefore, both
bank pressure gauges may indicate the same pressure
although the liquid level in one bank may be lower. The
possibility of a bank depletion occurring while service
is being performed should be avoided. The installation
of one or two full nitrous oxide and carbon dioxide cyl-
inders for the duration of the repair or test procedure
will prevent this.

To ensure a continuous supply of gas during regulator
adjustment, be certain ample supply of gas is available
in both cylinder banks and Never close a header valve
unless the opposite bank header valve is open.

To maintain a gas flow to the delivery line during the
pressure switch checking and adjustment procedure,
Be Certain sufficient supply is available in both
cylinder banks.

During the checking and adjustment procedure, bank
regulator pressure settings must be changed and read-
justed as necessary. To ensure proper flow to the deliv-
ery line, the bank regulator adjustment must be made
with an inlet (cylinder) pressure of 1800 psig or greater
(600 psig or greater for N,O, CO, and gas mixtures).

Do Not interchange indicator light lenses-upper light
lens is Red, lower light lens is Green.

Disconnect electricity to the unit before attempting any
electrical component repairs.

Only one header valve may be tumed off while the man-
ifold is supplying gas to the hospital. After performing
checks or making repairs, retum the header valves to
the open position.

Do not use oil or oilbearing materials on or near reg-
ulators. Oils and greases oxidize readily and, in the pre-
sence of oxygen, the will bum violently. Nonmetallic
parts of regulators must be discareded permanently if
contaminated with oil or grease. Do not lubricate reg-
ulator parts.

Cautions

Do not repeatedly bend, sharply bend or twist copper
tubing, as damage to the tubing may resuit.

Each pigtail must be connected to a cylinder to prevent
gas leaks. The header connection to the pigtail is equip-
ped with a check valve; however, this valve is not leak
free. If an inlet is not to be used, be certain the pigtail
is removed and the header inlet is securely sealed with
a blind gland and nut.

Repair of the Unimatic III manifolds should be underta-
ken until all required tools, test equipment, and special
materials that may be required are available.

The pressure at which the pressure switch is set to
indicate switchover must be checked as pressure in the
intermediate line drops.



1/Description

1.1 General

Unimatic Il Manifolds are available in different models to
match specific gases. They deliver gases at low pressure
from high pressure cylinders (3,000 psig maximum). Deliv-
ery pressure is 200 psi for nitrogen, 50 psi for oxygen,
nitrous oxide, air, carbon dioxide, helium, argon, xenon,
and gas mixtures (oxygen and second gas: carbon dioxide
< 7.5%, helium < 80.5%, nitrogen < 76.5%, nitrous oxide
47.5% to 52.5%, carbon dioxide > 7.5%, helium > 80.56%)
See Table 1 for different gases.

The basic unit consists of a control cabinet housing a
manifold with six connections. The basic unit comes with
four pigtails to connect four cylinders.

With accessories, the basic unit may be outfitted to mount
on the wall or stand on the floor and accommodate addi-
tional cylinders, up to 28.

Figure 1-1
Unimatic III Floor Mounted Installation

The Unimatic Il Manifolds provide for left and right cylin-
der banks of equal capacity as illustrated in Figure 2.
When one bank is exhausted, the manifold automatically
switches to supply gas from the other bank. Indicator
lights on the pressure control cabinet (and at remote
alarm panels, if used) indicate the switch-over. Gauges
on the front of the control cabinet continuously indicate
pressures within the left cylinder bank, the right cylinder
bank, and the delivery line.

The manifolds are also equipped with a bypass system
whereby gas can be supplied directly (at delivery pres-
sure) from the left cylinder bank regulator. This feature
provides supply in emergency situations and also permits
servicing of the delivery line regulator and switch-over
system without interrupting the supply of gas.

1-1



1/Description

Table 1

Unimatic IIT Manifolds - Models, Approximate Capac-
ity, and CGA Connector Designations

Gas Cu. Ft./Cylinder
H-Size G-Size

Oxygen 244 187
Nitrous Oxide 557 489

) Air 232
321-7404-912
Carbon Dioxide 558 436
Helium 213 141
Argon 244 187-
Xenon 088.8 ---
Nitrogen 224 -

Left Bank

Gas Mixture: Oxygen and Second Gas

Volumes in cu. ft. depend on percentages. See your
gas supplier.

Carbon Dioxide < 7.5%
Helium < 80.5%

Nitrogen < 76.5%

Nitrous Oxide 47.5% to 52.5%

Carbon Dioxide < 7.5%
Helium > 80.5%

Right Bank
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8 Cylinders

Figure 1-2
Examples of Cylinder Bank Configuration

Left Bank

Manifold
Stock No.

321-7404-910
(CGA 540)

321-7404-911
(CGA 326)

178

(CGA 346)

321-7404-913
(CGA 320)

321-7404-916
(CGA 580)
Indicate Gas on Order

321-7407-900
(CGA 580)

321-7404-914
(CGA 280)
Indicate Gas on Order

321-7404-915
(CGA-500)
Indicate Gas on Order
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14 Cylinders

Right Bank
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! ; Control | N O O
N 7 \s/,
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1/Description

1.2 Theory of Operation

Oxygen, Nitrous Oxide, Air, Carbon Dioxide,
Helium, Argon, Xenon; Mixtures of Oxygen and
Second Gas: Carbon Dioxide < 7.5%, Helium
< 80.5%, Nitrogen < 76.5%; Nitrous Oxide 47.5%

52.5% Carbon Dioxide > 7.5%, Helium > 80.5% Nitrogen

psig 1-:g/¢:m2 psig kg/cm2
Delivery Pressure! 50 35 180 12.6
Intermediate Pressure2 200+ 10 14+ .7 400 = 10 28+.7
Supply Pressure (Maximum) 3000 210 3000 210
Pressure Switch Setting 156+5 10.8+ .4 . 285+10 20x.7
(On Pressure Drop)
Intermediate Line 250+12.5 17.6+.9 475+ 24 334+1.7
Delivery Line Relief 75+5 53+x.4 225+x12 15.8+.8

Valve Pressure

Power Requirements - 24 VAC

psig =pounds per square inch gauge kg/cm2 =kilograms per square centimeter

1. Delivery line regulator pressure settingg are to be made while gas is flowing through regulator with inlet (intermediate)
pressure of 200 + 10 psig (14 +.7 kg/cm*®) except nitrogen which must be 400 + 10 psig (28 +.7 kg/cm*).

2. Intermediate (bank regulator) pressure settings are to be made with gas flowing through regulator with inlet (cylinder)
pressure of 1800 psig (126 kg/cmz) or greater except nitrous oxide, carbon dioxide and gas mixtures which must be 600
psig (42 kg/cmz) or greater.



2/0peration

2.1 Theory of Operation

The Unimatic III Manifold provides for two gas supply
banks of equal capacity; one bank is positioned to the
left side and the other to the right side of the pressure
control cabinet. Gas is supplied from one bank (the
Primary Supply) while the other remains as a Sec-
ondary Supply. A schematic of the Unimatic III gas
circuits is shown in Figure 2-1.

Left Relief
Left Bank T Valve T Right Relief
Pressure Gauge A \ Valve
r VAV = Right Bank
| 1 Pressure Gauge
Left @ L 3

Right Header
Valve

By-Pass

Header -
Valve
T Valve |

I
Regulator -~ }0 L-d
Right Intermediate

Right Bank Regulator

Pressure Gauge
Left Intermediate @ .
Pressure Gauge — | Delivery Pressure
L~ Bleed
Left Pressure | Right Valve T
Switch Pressure /MM AL,
Shuttle Right  Switch | Delivery Line
Valve Check __ _ _ _j Relief Valve
Valve
Left |
Check Delivery Line "2
Valve Regulator ;

Shutoff Hi-Low

Valve Pressure
Switch
A\ J
By Others

Figure 2-1
Piping Schematic for Unimatic III
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2/0peration

Regulators and Pressure Gauges
(Figure 2-2) '

Each Bank Regulator reduces the gas pressure of its
corresponding bank to an intermediate line pressure
of 200 psig (400 psig on N, manifolds). Left and Right
Bank Pressure Gauges on the front panel of the con-
trol cabinet indicate the pressure of each bank, while
the intermediate pressure from each bank regulator is
indicated on the corresponding Intermediate Pres-
sure Gauge within the cabinet.

At any given time, gas from one bank only flows
‘through the Shuttle Valve to the Delivery Line Reg-
ulator. This regulator delivers gas to the hospital

Right Bank Pressure Gauge
(Indicates cylinder pressure
of right bank)

Delivery Pressure Gauge
{Indicates outlet pressure
of delivery line regulator

Left Bank Pressure Gauge
{Cylinder pressure
of left bank)

Shuttle Valve

\\
Left Bank Regulator °
(Regulates pressure
from left bank)
Figure 2-2

delivery line at 50 psig (180 psig on N, manifolds).
The delivery pressure is indicated by the center gauge
on the control cabinet front panel.

In order to maintain proper gas flow and pressure, the
bank and delivery line regulators must be set under
dynamic (flow) conditions. This is accomplished by
allowing a small amount of gas to flow through the
Bleed Valve to atmosphere while the regulators are
being adjusted. Note that the pressure gauges at sta-
tic conditions (when gas is not flowing through the
bleed valve or from hospital outlets) will indicate
slightly greater pressures than indicated under
dynamic conditions.

Right and Left Bank
Intermediate Pressure Gauges
(Indicates outlet pressure

of corresponding bank regulator)

. Right Bank Regulator
(Regulates pressure fron.
right bank)

A[V

-]

NN ‘\\\\\
I ’s\\\\\\\\ Y ///////A

&
{1
\
sl

=€
({0

\‘

“” Delivery Line Regulator
(Regulates delivery line pressure)
Bleed Valve

Regulators and Pressure Guages for Unimatic III Manifolds
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2/0peration

Primary to Secondary Supply
Switch-over Shuttle Valve
(Figures 2-2 & 2-3)

The Shuttle Valve allows gas to be delivered from
only one cylinder bank at a time. When the gas supply
in a bank is exhausted (and the pressure drops) the
valve automatically switches to allow gas to flow from
the other bank.

Figure 2-3 illustrates the operation of the shuttle
valve. As shown in Figure 2-3a, gas is supplied from
the primary bank regulator at a pressure of 200 psig
(400 psig on N, manifolds). This gas enters the left
side of the shuttle valve and passes out through the
check valve to the delivery line regulator. The pres-
sure within the left chamber of the shuttle valve
exerts a force on the surface of the large (left) end,
pushing the spool to the right. The magnitude of this
pushing force (1bs) is equal to the pressure in the left
chamber (psi) times the surface area (sq in) of the end
of the spool.

The secondary bank regulator (right bank in this
example) supplies gas at a pressure of 200 psig (400
psig on N, manifolds) to the right end of the spool.
This gas pressure pushes against the small right end
trying to drive the spool to the left. Since the area of
the small end is less than that of the large end, the
force exerted is less and consequently, the shuttle
valve remains in the position shown.

As the primary bank is depleted of gas, the pressure
begins to drop below 200 psig (400 psig on N, man-
ifolds). As a result, the force on the large end also de-
creases. However, the force on the small end remains

Gas to Delivery Line Regulator

Gas from Secondary
Bank Regulator

Gas from Primary

Bank Regulator Vent

L.

KF 7

Yb
- > : - =
7 e

Al

\j

o

o] [

\j

A A

Pressure on small area
drives spool to left
when Primary Supply
is exhausted.

Pressure on large area | Y
keeps spool to right
while gas is available Y
from Primary Bank.

Figure 2-3a.
Shuttle Valve Operation -
Primary Bank Supplying Gas

the same because the secondary line to the shuttle
valve is still at 200 psig (400 psig on N, manifolds).
The areas of the small and large ends in the shuttle
valve are such that when the difference in pressure
between the left and right side becomes approxi-
mately 100 psig the force on the small area will be
greater than that against the large area. The spool
will then be driven to the left (in this example), open-
ing the secondary, or right bank, supply and closing
the primary, or left bank, as shown in Figure 2-3b.

Once the spool has shifted to the secondary bank, full
cylinders can be installed on the opposite bank with-
out causing the spool to shift back. The spool shifts
only when the difference in pressure between one
side and the other is about 100 psig (135 psig on N,
manifolds). This also means that after cylinder re-
placement, the left bank in Figure 5b becomes the
Secondary Bank and is at full capacity. Gas will be
delivered from the right (now the Primary) bank until
depleted, at which time switch-over will occur again.

The shuttle valve must be vented to atmosphere in
order for it to function as described above. If the vent
were obstructed the pressures on both ends would
become equal after a few switch-overs and the differ-
rential pressure would be lost. Switch-over could then
be caused by much lower pressure differences, such
as those occurring from small differences in pressure
settings of the bank regulators. This could allow pre-
mature switch-over after cylinders have been re-
placed, resulting in a secondary bank which may not
be at full capacity, or it could prevent switch-over
completely, resulting in loss of Secondary Supply and
hence, failure of the supply to the hospital. The check
valves at the outlets of the shuttle valve prevent back
pressure and gas loss to atmosphere through the ven-
ted chamber of the shuttle valve.

Pressure from Secondary
Bank now on large area.

No pressure on small
area until cylinders
are replaced.

v

Vent

Z /L/ﬁ]l

-
<<<
- «

-
P
4

ATAAA(A

-

A(

Figure 2-3b.

Shuttle Valve Operation - Switch Over to Secondary Bank

Supplying Gas - Primary Bank Exhausted
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2/0peration

Relief Valves r The Delivery Line Relief Valve is set to open to at-
(Figure 2-4) Lo mosphere at a pressure of 75 psig (225 psig on N,
manifolds).

A pressure relief valve is provided on each inter-
mediate line and on the delivery line downstream of Note that NFPA requires a piped relief valve on all
the delivery line regulator. These relief valves prevent supplies with a total (right and left bank) capacity of

excessive pressure which could damage a down- 2000 cu. ft. (57m3) or more (including uncorrected re-
stream regulator or pressure gauge, or elevate the serves). The delivery line relief valve must be vented
pressure in the hospital delivery line. Such excessive outside of the building. The outlet of the delivery line
pressure could develop if an upstream regulator were relief valve has a 3/8" pipe thread to facilitate attach-
damaged or developed a leak. The Intermediate Re- ment of the vent line by the installer. A 3/8” 1D, or
lief Valves are set to open to atmosphere at a pres- larger, vent line should be used. Qutside the building,
sure of 250 psig (475 psig on N, manifolds). the line must be turned down and screened to prevent
contamination.
Right Bank

Intermediate Relief Valve
(not shown)

*Intermediate Relief Valves
on Nitrogen Manifolds vary

slightly \

Delivery Line
Relief Valve

Intermediate Relief Valve

Figure 2-4
Relief Valves on Unimatic III Manifold
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Bypass Valve

2/0peration

Header Valves and Shutoff Valve X
(Figure 2-5)

The Header Valve, upstream from the bank regulator,
allows for gas shut off from the cylinder bank. The
Shutoff Valve between the delivery line regulator and
the delivery pressure gauge is closed when the
bypass mode is used (see page 2-8 for Bypass Mode
Operation). These features permit servicing of various
components between the header valve and shutoff
valve without internipting flow of gas.

Bypass Valve
(Figure 2-5)

The Bypass Valve permits gas to be supplied directly
from the left bank to the hospital delivery line during
servicing of the shuttle valve, intermediate pressure
check valves and delivery line regulator, or in possible
emergency situations. When the bypass mode is in
use the left bank regulator is adjusted to deliver gas
at delivery pressure, the right bank header valve and
the shutoff valve are closed, and the bypass valve is
tumed to the BYPASS position.

Pressure Switches
(N2 manifold varies slightly)

Green Light:
Primary supply in use,
secondary available.

Red Light:
Secondary supply in use,
replace cylinders in

empty bank.

R

Left »S
W
Bank Header ® @;«p
Valve g
S
Figure 2-5

Pressure Switches, Indicator Lights
and Remote Alarms
(Figures 2-5 and 2-6)

The Pressure Switches control the Indicator Lights
on the control cabinet front panel as well as remote
alarms (when used). These indicators and alarms re-
late supply usage as either Primary bank (normal op-
eration) or switch-over to the Secondary bank. Figure
2-6 shows an electrical wiring schematic of this
switch-over indicator circuit.

Under normal operating conditions, the pressure in both
primary and secondary intermediate lines will be 200
psig (400 psig on N, manifolds) and the green light on
the front panel will be On. This condition is presented
in the electrical schematic, Figure 2-6. The pressure
switches are single pole double throw, set to switch at
155 psig (285 psig on N, manifolds) as pressure drops.
As the primary bank is depleted, its intermediate line
pressure decreases; the pressure switch then closes,
activates the relay, the green light goes Off, and the
red light goes On to indicate that switch-over to the
secondary supply is about to occur. A signal is also
transmitted to the remote alarm system.

. <
*\ﬁ“
ve

N/ S

/%

N

Header, Shutoff and Bypass Valves, Pressure Switches and Indicators
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2/0peration

Red Green
~ Light Blue Light Yellow
(@)
LA Pressure
¢ Red A 3 PA ¢ /\/\/! ¢ Switch
Relay [ro uej
1 M 1 Black Red
° 4 Green
25 White
Pressure
Switch
8 White r=—---
™
Blue Red Red A A
1T 2\3 4 5
24 V.ALC. ?wit;:h o;rer_ sig_nal .
fl'Om remote (1)1' C. 08?f circuit r'emo.te .
transformer alarms (Ior open circuit remote

Figure 2-6

alarms use terminals 2 &4)

Wiring Schematic for Ohmeda Unimatic III Switch Over Alarm System

Important: When the red indicator light and alarms
first activate, they indicate that the gas supply from
the primary bank is approaching depletion and that
switch-over is about to occur. They provide an indirect
indication of switch-over and signal that cylinders
should be replaced on the depleted bank. Refer to Sec-
tion 2.2, Cylinder Installation and Replacement.

When full cylinders are installed and the header valve
is opened, the pressure in the intermediate line is
reestablished at 200 psig (400 psig on N, manifolds).
This opens the pressure switch, deactivates the relay,
and returns the indicator lights and alarms to normal
operation with green light On, red light Off.

The opposite bank now acts as the primary bank.
When depleted of gas its pressure switch will also
activate the red indicator light and remote alarms as
previously described.

Hospital Main Shutoff Valve and
Hi-Low Delivery Line Pressure Switch

A Hospital Main Shutoff Valve should be installed im-
mediately downstream of the Unimatic III Manifold
and outside of the manifold enclosure. Also, if a hi-low
delivery line pressure alarm is used, the Hi-Low Deliv-
ery Line Pressure Switch, should be installed down-
stream of the hospital main shutoff valve. Figure 2-7
shows delivery line pressure switches available from
Ohmeda as accessories.

2-6

Hi-Low Pressure
Switch
0208-5139-800

Pressure Switch for N,
{2 required 1-Hi, 1-Low)
0208-5096-300

Figure 2-7
Delivery Line Pressure Switch (Accessories)




2/0peration

2.2 Cylinder Installation
and Replacement
WARNING: Fire Hazard. Do Not permit smoking or

any other source of ignition in area where the man-
ifold is located or near relief valve vent outlet. Be
certain all connections are free of dirt, grease and
oil. Thess substances burn with great intensity in
air enriched with oxygen or nitrous oxide and some

mixtures.

Attach gas supply cylinders to header pigtail connec-
tors as follows:

1. Check to be certain that the bypass valve is in the
“Normal” position, header valves are open, and pig-
tails are securely tightened to header check valves.

2. Open and close each cylinder valve momentarily to
blow foreign material from each cylinder valve
opening.

3. Using the handle on the pigtail, smoothly pull the cyl-
inder connection end of each pigtail to the cylinder
valve and hand tighten each cylinder connection nut
to the cylinder valve as shown in Figure 2-8. Then use
a wrench to firmly tighten each connection.

CAUTION: Do Not repeatedly bend, sharply bend or
twist copper tubing as damage to the tubing may result.

CAUTION: Each pigtail must be connected to a cyl-
inder to prevent gas leaks. The header connection
to the pigtail is equipped with a check valve; how-
ever, this valve is not leak free. If an inlet is not to
be used, be certain the pigtail is removed and the
header inlet is securely sealed with a blind gland
and nut. Refer to illustrated Parts List.

4. S-L-O-W-L-Y open valve on the cylinder nearest
the manifold cabinet, and allow at least 60 seconds
for heat of compression to dissipate.

5. Then $-L-O-W-L-Y open the valves of the other
cylinders.

6. Repeat steps 1-5, for the opposite bank.

To Replace Empty Bank Cylinders:

1. Close all cylinder valves on bank with an inter-
mediate pressure of approximately 100 psig (ap-
proximately 265 psig on N, manifoids}.

Note: Switch-over indicator lights activate before ac-

tual switch-over takes place. The indicator lights acti-

vate at an intermediate line pressure of 155 psig (285

psig on N manifolds). The shuttle valve switch-over

occurs at a pressure of about 100 psig (about 265 psig
on N, manifolds).

2. Slightly loosen the cylinder valve connection nuts
to bleed off any residual pressure, then disconnect
the empty cylinders.

3. Connect the full cylinders as indicated in steps 1
through 5 of Section 2.2.

2.3 Gas Flow and
Manifold Operation

After the header valves are opened and the cylinders
have been installed (per Section 2.2), check to be sure
that the delivery line shutoff valve and the hospital
main shutoff valve are open fully. Gas will now be
supplied to the hospital main.

The bank pressure gauges will indicate pressure in
the left and right cylinder banks and the delivery pres-
sure gauge will indicate delivery pressure to the hos-
pital main.

The green light (lower light) on the control cabinet
will turn On and remain On as long as the primary
bank is supplying gas. The red light (upper light) will
turn On and remain On (with green light Off) when
the primary supply is interrupted or exhausted, at
which time automatic switch-over to the secondary
supply will occur. Replace the cylinders on the empty
bank per instructions in Section 2.2. The red light will
then turn Off and the green light will turn On to indi-
cate the secondary supply is available.

Figure 2-8
Cylinder Connection
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2/0peration

2.4 Bypass Mode of Operation

The Bypass Mode of Operation isolates the delivery line
regulator and the shuttle valve without interrupting gas
supply to the hospital main. The Bypass Mode of Opera-
tion should be used only during servicing of the shuttle
valve, intermediate pressure check valves and delivery
line regulator or in possible emergency situations.

Note: Use of the Bypass Mode of Operation will activate
switch-over indicators and alarms.

WARNING: When the Bypass Mode is in use No Sec-
ondary Supply is Available. Gas is being supplied di-
rectly and only from the left bank regulator at line

pressure. Monitor pressure in left bank - reestablish
normal operation Before the left bank nears depletion.

Use of Bypass Mode (See Figure 2-9)

1. Make sure there is ample gas supply in the left
cylinder bank and the left header valve is open.

WARNING: To ensure proper functioning and
proper delivery of gas, Each regulator must be ad-
justed while gas is flowing through the regulator as
indicated in the following procedurs.

3. Loosen connection nut slightly.

1. Ample supply in left bank
and left bank header
valve OPEN.

- &
nng BORRA
s;:'&,,":,‘,:;' 5. Turn bypass valve
to BYPASS position.
6. Turn shutoff
alve to off.
Figure 2-9 v

Bypass Mode Operation

All bank regulator pressure settings must be made
with a supply pressure of 1800 psig or greater (600
psig or greater for nitrous oxide, carbon dioxide and

gas mixturss).

The delivery line regulator must be set with an inlet
pressure (intermediate line pressure) of 200 + 10
psig (400 psig ~ 10 psig on N, manifolds).

2. Close the right bank header valve.

3. Slightly loosen the nut on the output of the right
bank regulator. The right bank intermediate pres-
sure should drop to zero.

4. Open the bleed valve and tum the left bank regulator
until the left bank intermediate pressure is 50 psig
(180 psig on N, manifolds). Close the bleed valve.

5. Tum the bypass valve handle to the Bypass position.
6. Tum the delivery line shutoff valve to the off position.

7. Open the bleed valve and check the delivery pres-
sure gauge on the front of cabinet. If necessary,
readjust the left bank regulator so that the delivery
pressure is 50 psig (180 psig on N, manifolds).
Close the bleed valve.

2. Close right bank
header valve.

. !»
S\ZV7,~
-
~3

Bleed Valve

4. Open bleed valve and adjust
left bank regulator until left
intermediate pressure gauge is
50 psi (180 psi for N,)-close
bleed valve.

2-8




2/0peration

Return to Normal Operation after
Using the Bypass Mode:

1. Be certain an ample supply of gas is available in
the right bank.

WARNING: To ensure proper functioning and
proper delivery of gas, Each regulator must be ad-
justed while gas is flowing through the regulator as
indicated in the following procedure.

All bank regulator pressure settings must be made with
a supply pressure of 1800 psig or greater (600 psig or
greater for nitrous oxide, carbon dioxide, and gas mix-
tures). The delivery line regulator must be set with an
inlet pressure (intermediate line pressure) of 200
psig = 10 psig (400 psig+ 10 psig on N, manifolds).

2. Tum the delivery line regulator’s adjustment coun-
terclockwise until it becomes loose.

3. Tighten the nut at the outlet of the right bank
regulator.

4. 5-L-O-W-L-Y open the right bank header valve fully.
The shuttle valve will switch to the right bank.

5. Open the delivery line shutoff valve. The handle
should be in line with the tubing.

6. Turn the delivery line regulator adjustment screw
clockwise until the delivery pressure gauge reads
60 psig (200 psig on N, manifolds).

7. Turn the bypass valve to the normal position.

8.

10.

11.

With the bleed valve open, readjust the delivery
line regulator so that the delivery pressure gauge
reads 50 psig (180 psig on N, manifolds). Close
the bleed valve.

. Turn in the left bank regulator adjustment screw

until the intermediate pressure is 250 psig on the
left bank (450 pig for N, manifolds).

Close the right bank header valve to obtain
switch-over and flow from the left bank. Then,
open the bleed valve and readjust the left bank
regulator so that the intermediate pressure is 200
psig = 10 psig (400 psig * 10 psig on N, manifolds).
Close the bleed valve and slowly open the right
bank header valve.

The bank with the least gas* should be chosen
as the Primary Supply and the bank with the most
gas the Secondary Supply. Open the bleed valve
and close the header valve on the bank with the
most gas. The corresponding intermediate line
pressure will drop and cause a switch-over. If
switch-over does not occur, that bank is already

supplying the gas.

*Note: Except for nitrous oxide and carbon dioxide manifolds, the
bank pressure gauge with lowest reading will indicate the bank hav-
ing least gas. Nitrous oxide and carbon dioxide, however, are in liquid
form in the cylinders (at room temperatures). Therefore both bank
pressure gauges may indicate the same pressure although the liquid
level in one bank may be lower. Under such conditions it is not prac-
tical to determine which bank is fullest; one bank must be chosen as
the Primary Supply and the other as Secondary Supply.
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The Mode of Operation for Service

Table 3-1, Mode of Operation for Service, provides a
guide to servicing the manifold. Determine from the
table which bank needs to be in operation for service
to a particular item.

WARNING: Fire Hazard. Do Not permit smoking or
any other source of ignition in area where the man-
ifold is located or near relief valve vent outlet. Be
certain all connections are free of dirt, grease and
oil. These substances burn with great intensity in
air enriched with oxygen or nitrous oxide.

Table 3-1
Mode of Operation for Service

Left Bank Operation:

3.2 Regulator Adjustment

WARNING: To ensure proper functioning and
proper delivery of gas, Each regulator must be ad-
justed while gas is flowing through regulator as in-
dicated in the following procedure.

All bank regulator pressure settings must be made
with a supply pressure of 600 psig or greater for nitr-
ous oxide, carbon dioxide and gas mixtures. The de-
livery line regulator must be set with an inlet pres-
sure (intermediate line pressure) of 200 psig + 10
psig (400 psig = 10 psig on N, manifolds).

Permit service, including replacement, of the following Right Bank items with the Right Header Valve closed:

Right Bank Pressure Gauge
Right Bank Regulator
Right Relief Valve

Right Bank Operation

Right Intermediatae Pressure Gauge
Right Pressure Switch

Permits service, including replacement, of the following Left Bank items with the Left Header Valve closed:

Left Bank Pressure Gauge
Left Bank Regulator
Left Relief Valve

Bypass Mode of Operation:

Permits service, including replacement, of the following:

Shuttle Valve
Check Valves (Intermediate Pressure)
Delivery Line Regulator

Right Intermediate Pressure Gauge
Left Pressure Switch

The manifold will have to be shut down to service or replace the following:

Shutoff Valve Delivery Line Relief Valve
Delivery Pressure Gauge Bypass Valve
Bleed Valve
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3.1 General

WARNING: The person performing service on the
manifold is responsible for obtaining permission
from the hospital administration prior to performing
any check-out or repairs of the manifold.

WARNING: Never oil or grease equipment unless a
lubricant that is made and approved for this type of
service (such as Vac Kote* Stock No. 0220-0091-300) is
used or certain type of lubricant is specified for a par-
ticular part of a unit. Oils and grease oxidize readily
and, in the presence of oxygen, will burn violently.

WARNING: Use extreme care, when working with
high pressure oxygen components and systems, to
keep hands, tools and work environment free of oils
which are highly combustible in the presence of
high pressure oxygen.

WARNING: The left and right banks must have suf-
ficient gas volume to perform any test and supply
hospital demand.

CAUTION: Repair of the Unimatic III manifolds
should not be undertaken until all required tools,
test equipment, and special materials that may be
required are available.

Use Teflon* Tape

Teflon tape may be used on all pipe threads; how-
ever, it should not be used on compression fittings.
See Figure 3-1, How to Apply Teflon Tape.

Testing Piping Connections for Leaks

Leak test piping connections after any repair or re-
placement procedure. Perform the leak test with
Snoop*, a commercial leak test solution approved by
the Ohmeda Service Department. A soap solution of
one teaspoon Ivory Liquid* detergent per gallon of
water may also be used.

{

{

f/ff

1. Wrap tape clockwise, starting one thread
up, as viewed from end of male fitting.

2. Apply enough pressure so tape just starts
to follow contours of threads.

3. Wrap two layers of tape.

Figure 3-1
How to Apply Teflon Tape

The leak test solution should be applied to the piping
connection under test. Avoid getting the leak test sol-
ution on any electrical components. The formation of
bubbles indicates a leak. The leaks should be elimi-
nated by retightening or replacing connections and
tubing, then retest the connections.

Note: Clean surface of connection and components
after testing - dry soap may be combustible in the
presence of oxygen or nitrous oxide.

Nitrous Oxide Manifold Repair and
Test Procedure Information

WARNING: Nitrous oxide is in liquid form in the
cylinders (at or above 800 psig). Therefore, both
bank pressure gauges may indicate the same pres-
sure although the liquid level in one bank may be
lower. The possibility of a bank depletion occuring
while service is being performed should be avoided.
The installation of one or two full Nitrous Oxide cyl-
inders for the duration of the repair or test proce-
dure will prevent this,

*Teflon is a registered trademark of E.1. DuPont DeNemours and Com-
pany.

*Snoop is a trade name of the Nupro Co. (2 oz.: P/N 0220-5225-300:
1 gal.: P/N 0220-5226-300).

*Ivory is a registered trademark of Procter & Gamble.

*Vac Kote is a registered trademark of the Ball Corp.

3-1
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3. Close the header valve on the opposite bank (away
from the regulator being adjusted).

4. Open the bleed valve. Allow the shuttle valve to
switch over so that gas is being supplied from the
bank regulator being adjusted.

. With the bleed valve open, turn the regulator ad-
justment screw until the corresponding pressure
gauge (inside cabinet) indicates 200 psig + 10 psig
(400 psig *+ 10 psig on N, manifolds).

(&1}

8. Close the bleed valve and slowly open the header
valve on the opposite bank.

Note: The intermediate pressure gauge may indicate
a slightly greater pressure (up to 425 on N, manifolds,
250 psig on others) when gas is not flowing through
the regulator. Such an increase is normal.

7. The bank with the least gas* should be chosen as
the Primary Supply and the bank with the most
gas the Secondary Supply. Open the bleed valve
and close the header valve on the bank with the
most gas. The corresponding intermediate line
pressure will drop and cause a switch over. If
switch over does not occur, that bank is already

supplying the gas.

8. Close the bleed valve and slowly open the header
valve.

*Note: Except for nitrous oxide and carbon dioxide, the pressure
gauge with lowest reading will indicate the bank having least gase.
Nitrous oxide and carbon dioxide, however, are in liquid form in the
cylinders (at room temperature). Therefore both bank pressure
gauges may indicate the same pressure although the liquid level in
one bank may be lower. Under such conditions it is not practical to
determine which bank is fullest; one bank must be chosen as the
Primary Supply and the other as the Secondary Supply.

3-4

B. Delivery Line Regulator
(See Figure 3-2)

1. Check to be sure the deivery line regulator inlet
pressure (as shown on the intermediate pressure
gauge of the bank supplying gas) is 200 psig+ 10
psig (400 psig + 10 psig on N, manifolds). If not,
adjust the bank regulator as outlined in Section
3.2A.

2. Open the bleed valve to obtain flow through the
regulator.

3. Tum the delivery line regulator adjustment screw
until the delivery pressure gauge on the front panel
of the cabinet indicates 50 psig (180 psig on N,
manifolds).

4. Close the bleed valve.

Note: The delivery pressure gauge may indicate a
slightly greater pressure, (up to 192 psig on N, man-
ifolds, 58 psig on others) when gas is not flowing
through the regulator. Such an increase is normal.
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A. Bank Regulators
(See Figure 3-2)

WARNING: To ensure a continuous supply of gas
during regulator adjustment, be certain ample sup-
ply of gas is available in both cylinder banks and
Never close a header valve unless the opposite bank
header valve is open.

Note: During this procedure, switch-over indicator
lamps and alarms will activate.

Left and Right Bank
Pressure Gauges

Left Bank Intermediate
Pressure Gauge

Left Bank
Pressure Switch

Left Bank Regulator
Adjustment Screw

Left Bank
Header Valve

Figure 3-2

1. Verify that both bank pressure gauges indicate
1800 psig or greater (600 psig or greater for nitrous
oxide, carbon dioxide, and gas mixtures).

2. If necessary, the adjustment screw of the bank reg-

ulator to be adjusted should be turned clockwise

until at least 200 psig (400 psig on N, manifolds) is

indicated on the intermediate pressure gauge (in-
side of cabinet).

Right Bank
Pressure Switch

Right Bank Intermediate
Pressure Gauge

B Right Bank Regulator
Adjustment Screw

Adjustment Screw

o U Right Bank
r— Header Valve

Regulator Adjustment. N, Unimatic III Manifolds Vary Slightly.

3-3
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3.4 Pressure Switch Adjustment
(Figure 3-3)

Note: During the pressure switch checking and ad-
justment procedure, switch over indicators and
alarms will activate.

WARNING: To maintain-a gas flow to the delivery
line during the pressure switch checkout procedure,
Be Certain sufficient supply is available in both cyl-
inder banks.

During the checking and adjustment procedure,
bank regulator pressure settings must be changed
and readjusted as necessary. To ensure proper flow
to the delivery line, the bank regulator adjustment
must be made with a bank pressure of 1800 psig or
greater (600 psig or greater for N,O).

1. Withthe bleed valve open, turn the bank regulator
adjustment screw to set the outlet pressure {on
the intermediate pressure gauge) between 155
psig and 160 psig (between 285 psig and 295 psig
on N, manifolds) - the red indicator light should be
on. Close the bleed valve.

2. Turn the adjusting nut of the pressure switch (see
Figure 3-3) until the red light turns off - green light
on. To raise pressure switch setting, turn adjusting
nut counterclockwise. To lower pressure switch
setting, turn adjusting nut clockwise.

3. Turn the bank regulator adjustment screw
clockwise until the intermediate pressure reaches
180 psig to 200 psig (380 psig to 400 psig on N,
manifolds) - green light should be ON. Then, open
the bleed valve and slowly turn the regulator ad-
justment screw counterclockwise until the read
light turns ON - green light turns OFF.

CAUTION: The pressure at which the pressure
switch is set to indicate switch-over must be
checked as pressure in the intermediate line drops.

Check the intermediate pressure - it must be between
150 psig and 160 psig (between 275 and 295 psig for N,
manifolds). I it is not within this range, readjust the
switch slightly and check setting by raising and lower-
ing the intermediate pressure as described earlier. Re-
peat as necessary until proper adjustment is made.

4. Perform a final check of the pressure setting by
again turning the bank regulator adjustment screw
to raise and then (with bleed valve open) lower the
intermediate pressure.

5. With the bleed valve open, readjust the bank reg-
ulator intermediate pressure to 200 psig*+ 10 psig
(400 psig = 10 psig on N, manifolds.

3-6

3.5 Switch Over Indicator
Circuit Check-out

WARNING: The left and right banks must have suf-
ficient gas volume to perform any test and supply
hospital demand.

WARNING: Only one header valve may be turned
off while the manifold is supplying gas to the hospi-
tal. After performing checks or making repairs re-
turn header valves to the open position.

The switch over indicator circuit may be tested by
simulating left and right bank pressure depletion. See
Section 2:1 for the theory of operation.

Checkout Procedure
Normal Manifold Pressure Settings

Nitrogen Manifold

Intermediate Pressure Switches 275-295 psig
Bank Regulators 400 psig
Delivery Line Regulator 180 psig

All Manifolds Except Nitrogen

Intermediate Pressure Switches 150-160 psig
Bank Regulators 200 psig
Delivery Line Regulator 50 psig

Note: See Sections 3.2, 3.3 and 3.4 for proper adjust-
ment procedures.

1. The manifold is in a normal operating condition
when the pressure in both primary and secondary
intermediate lines is 200 psig (400 psig on N, man-
ifolds) and the green light on the front panel is on.
The condition is presented in the electrical
schematic Figure 3-4.

2. Determine which bank is supplying gas to the de-
livery line. The bank pressure gauge with the low-
est reading will generally indicate the bank supply-
ing the gas to the delivery line.
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3.3 Pressure Switch Checkout
(Figure 3-3)

Note: During the pressure switch checking and ad-
justment procedure, switch over indicators and
alarms will activate.

WARNING: To maintain a gas flow to the delivery

line during the pressure switch checking and adjust-
ment procedure, Be Certain sufficient supply is av-
ailable in both cylinder banks.

During the checking and adjustment procedure,
bank regulator pressure settings must be changed
and readjusted as necessary. To ensure proper flow
to the delivery line, the bank regulator adjustment
must be made with an inlet (cylinder) pressure of
1800 psig or greater (600 psig or greater for nitrous
oxide, carbon dioxide and gas mixtures).

1. Be certain the header valve and cylinder valves on
each bank are open and the outlet pressure of each
bank regulator is at 200 psig + 10 psig (400
psig + 10 psig on N, manifolds.) If necessary, adjust
bank regulator as instructed in Section 3.2A.

2. The bank being serviced must be the bank which
is supplying gas. If the opposite bank is supplying
gas, close that bank header valve and open the
bleed valve. This will cause the shuttle valve to
switch over and the bank to be serviced will be
supplying gas. Slowly reopen the header valve.

' 38

To Decrease Pressure
Switch Setting Tum

3. To check Pressure Switch Setting on Bank Supply-
ing Gas:

CAUTION: The pressure at which the pressure
switch is set to indicate switch over must be checked
as pressure in the intermediate line drops.

Open the bleed valve and slowly turn the bank reg-
ulator adjustment screw counterclockwise - this
will cause the intermediate line pressure of this
bank to drop.

Observe the intermediate line pressure gauge and
the switch over indicator lights as the pressure
drops. The pressure switch must activate - red light
to ON, green light OFF - when the pressure gauge
indicator drops between 160 psig and 150 psig (be-
tween 295 psig and 275 psig on N, manifolds).

In Adjustment

The switch is properly set if it activates within the pre-
viously described range. With the bleed valve open,
turn the bank regulator adjustment screw clockwise
until the intermediate pressure gauge is at 200 psig + 10
psig (400 psig + 10 psig on N, manifolds).

Out of Adjustment

A. The switch is set to high if it activates red light ON -
green light OFF at a pressure above 160 psig (above
360 psig on N, manifolds).

B. The switch is set to low if it activates at a pressure
below 150 psig (below 340 psig on N, manifolds). Ad-
just the pressure switch as instructed in Section 3.4.

Adjusting Knob
Counterclockwise Adjusting Knob
| {¥a” Wrench)

Adjusting Knob J
(Flat Blade Screwdriver)—

i

To Increase
Pressure Switch
Setting Tum
Adjusting Knob
Clockwise

Pressure Switch
{Except Nitrogen)
150 to 160 PSIG

Pressure Switch For Nitrogen
275 to 295 PSIG

Figure 3-3
Pressure Switch Adjustments

3-5
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3.6 Switch Over Indicator Circuit -
Troubleshooting Information

See section 2.1 for a theory of operation of the switch
over alarm system.

See Section 3.5 for Switch Over Indicator Circuit
Check-Out and Section 3.8 for Switch Over Indicator
Circuit Repairs.

The troubleshooting table for the switch over alarm
system is shown in Table 3-2. The table is a guide to
possible solutions for repairs to the switch over indi-
cator circuit. Multiple component failures are not co-
vered in the table.

The remote alarms vary for each installation. Switch
over signals are taken from terminals 2 and 4 or 2 and
5 (See Figure 3-4). Terminals 2 and 4 provide a switch
over signal for open circuit remote alarms. A failure in
the switch over alarm circuit may not cause a change
in the open circuit remote alarm. Terminals 2 and 5
provide a switch over signal for closed circuit alarms.
A failure in the switch over alarm circuit will cause a
change in the-closed circuit remote alarm. Mainte-
nance is required when the indicator circuit display
differs from the remote alarm display.

Note: The closed circuit remote alarm system pro-
vides the best assurance of correct operation of the
manifold switch over alarm circuits.

How to Use the Troubleshooting Table

Compare the actual condition of the manifold with
the possible condition listed in Table 3-2. The right
side of the table lists the possible component failure
by number; refer to the list of possible component
failures for explanation.

Conditions 8, 9, 10, and 11 are normal conditions;
however, the possible component failures listed will
make the manifold appear to be in a normal state of
operation when in fact there may be a problem with
the component. The problem in some cases may not
show up until the secondary bank pressure is de-
pleted if an open circuit remote alarm is in use.

Table 3-2
Troubleshooting Information Switch Over Alarm System
Left Right Possible
Red Green Intermediate Intermediate Component
Condition Lamp Lamp Pressure Pressure Failures
1. OFF OFF LOW LOW 1,2
2. OFF OFF LOW HIGH 1,2
3. OFF OFF HIGH LOW 1,2
4. OFF OFF HIGH HIGH 1,34
5. OFF ON LOW LOwW 6
6. OFF ON LOW HIGH 6
7. OFF ON HIGH LOW 56,7
8. OFF ON HIGH HIGH Normal 5,6,7
9, ON. OFF LOW LOW Normal 4,6,7
10. ON OFF LOW HIGH Normal 4,6,7
11 ON OFF HIGH LOW Normal 4,6,7
12. ON OFF HIGH HIGH 8
13. ON ON LOW LOW 5
14. ON ON LOow HIGH 5
15 ON ON HIGH LOW 5
16 ON ON HIGH HIGH 5

Note: The left and right intermediate pressure gauges are assumed to be accurate for this table. An indication
of intermediate gas pressure presence may be verified by reading the left and right bank pressure gauges.

List of Possible Component Failures

1. Power Off - check transformer and supply voltage.

. Red light out - replace lamp. See Page 3-9.

. Green light out - replace lamp. See Page 3-9.

. Relay (4-5 OPEN) - replace relay. See Page 3-10.
. Relay (Open coil) - replace relay. See Page 3-10.

DN WN

See Pages 3-6 & 3-20.

N

See Pages 3-6 & 3-18.

Left intermediate pressure switch in need of adjustment or defective - adjust or replace as required.

Right intermediate Pressure switch in need of adjustment or defective - adjust or replace as required.

8. Incorrect lens position or improper wiring. See Page 4-1.
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4. S-L-O-W-L-Y close the header valve on the bank
supplying gas to the delivery line. This action simu-
lates the depletion of the primary bank.

Note: If the shuttle valve does not shuttle you may
have closed the wrong header valve. Slowly reopen

the header valve closed previously and slowly close

the other header valve.

Note: The bleed valve may have to be opened to simu-
late hospital demand.

The following activities should then take place:

Bank pressure decreases.

. Intermediate line pressure decreases.
The pressure switch closes.

. The relay is activated.

The green light goes OFF.

The red light goes ON.

. Remote alarms are activated if present.
. The shuttle valve shuttles.

The troubleshooting information of Section 3.6 will be
of assistance in determining malfunctions in the
switch over indicator circuit.

FQMmoaa D

5. Close the bleed valve if opended, and S-L-O-W-L-Y
reopen the header valve closed previously. The fol-
lowing activities should then take place.

Bank pressure is reestablished.

. Intermediate line pressure is reestablished at 200
mmioce (AND oice A AT cm e 261300
PRy UV Poly Wil IV dlaiiuiius).

. The pressure switch opens.

. The relay is deactivated.

. The red light turns off.

The green light turns on.

g. Remote alarms are deactivated if present.

o p

o Q0

The manifold is now operating from the opposite
bank.

The bank with the least gas* should be chosen as the
Primary Supply side.

*Note: Except for nitrous oxide and carbon dioxide manifolds, the
bank pressure gauge with the lowest reading will indicate the bank
having least gas. Nitrous oxide and carbon dioxide, however are in
liquid form in the cylinders (at room temperature). Therefore, both
bank pressure gauges may indicate the same pressure although the
liquid level in one bank may be lower. Under such conditions it is not
practical to determine which bank is fullest; one bank must be chosen
as the Primary Supply and the other as Secondary Supply.

Red Green
Light Blue . Light Yellow
‘ Q Pressure
¢ oRed A 3 o * ¢ ¢ Switch
M SR
Rel ay NO Oucj
—Pr— Black Red
i Green
L% White
Pressure
¢ Switch
- White NV b
N A NO ONC
Blue Red Red A A
!

X33

24 V.A.C. Switch over signal
from remote for closed circuit remote

& 10

transformer alarms (for open circuit remote

alarms use terminals 2 & 4)

Figure 3-4

Wiring Schematic for Ohmeda Unimatic III Switch Over Alarm System
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Relay Replacement

WARNING: Disconnect electricity to the unit before
attempting any electrical component repairs.

The troubleshooting information of Section 3.6 will be
of assistance in determining relay malfunctions.

Relay Replacment Procedure:

1. Refer to Figure 4-1 for wiring diagram and Figure
3-6 for a photo.

2. Disconnect the electrical power.

3. Verify that the wires on the relay agree with the
wiring diagram. Label the wires if necessary.

Figure 3-6
Relay Replacement

Note: The two blue wires on the relay are electrically
the same point.

4.
5.
6.

Remove the wires from the relay.
Remove the two mounting screws and the relay.

Mount the replacement relay with terminals 3 and

enl nen

4 at the top.

Reconnect the wires to the relay. Verify that the
wires on the relay agree with the wiring diagram.

Reconnect the electrical power.

Perform a check out of the switch over indicator
circuit. See Section 3.5 Switch Over Indicator Cir-
cuit Check-Out.

Terminal Block

3-10
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3.7 Pressure Switch
Electrical Check Out

The troubleshooting information of Section 3.6 will be
of assistance in determining possible pressure switch
malfunctions.

The pressure switch may be tested with an chmmeter to
verify proper operation. Ohmmeter check out procedure.

1. Refer to Figure 4-1 for the wiring diagram.
2. Unplug the switch in question.

Note: Unplugged switches produce a green light con-
dition on the manifold but also activate closed circuit
remote alarms. The switches should be replugged
securely after the ohmmeter test.

3. Insert the ohmmeter probes in the back of the con-
nector. See Figure 3-4 for electrical wiring schema-
tic. Check the continuity from common to normally
open and common to normally closed. Activate the
switch manually by using a small blade screwd-
river.

Note: Pressure switches are in the normally open pos-
ition when pressure is applied.

4. If the switch is working normally replug the switch
into the circuit. See Section 3.20 to replace a defec-
tive pressure switch. See Section 3.3 for Pressure
Switch Checkout.

Figure 3-5
Lampholder Replacement

3.8 Switch Over Indicator
Circuit Repairs

An electn'ca.{ schematic of the switch over indicator

circuit is shown in Figure 3-4. The switch over indi-

cator circuit wiring diagram with replacement parts is
given in Figure 4-1.

Lamp Replacement

Lamps for the indicator lights are set deep in the lam-
pholders. To remove these lamps, use a short (2")
length of 1/2” 1.D., thin walled, rubber tubing. Push tub-
ing over end of lamp and unscrew lamp from socket.

WARNING: Do Not interchange indicator light
lenses - upper light lens is Red, lower light lens is'
Green.

Lampholder Replacement

WARNING: Disconnect electricity to the unit before
attempting any electrical component repairs.

After power has been disconnected use an ohmmeter
to check continuity of the portion of the circuit in
question.

The primary and secondary supply lampholders are
easily replaced. Refer to Figures 3-5 and 4-1 for proper
assembly and electrical connections.

3-9
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3.10 Pneumatic Circuit -
Troubleshooting Information

Table 3-3
Condition

Pressure on intermediate pressure
gauge rises slowly.

Pressure on delivery line gauge
rises slowly.

Intermediate line relief valve leaks.

Delivery line relief valve leaks.

Shuttle valve leaks.

Bleed valve leaks.
Pressure switch activation is erratic.

Pressure gauge leaks, does not
return to zero, or readings are
inconsistent.

Possible Cause

Bank regulator seat is defective.

Delivery line regulator seat
is defective.

Bank regulator is out of
adjustment or defective.
Relief valve is defective.

Delivery line regulator is out of
adjustment or defective.
Relief valve is defective.

Check valve is defective.
Teflon seal is defective.
Shuttle spool is defective.

Bleed valve is defective.
Pressure switch is defective.

Gauge is defective.

Solution

Repair or replace bank regulator.

Repair or replace regulator.

Readjust, repair or replace regulator.
Replace relief valve.

Readjust, repair or replace regulator.
Replace relief valve.

Replace check valve.
Replace shuttle valve.

Replace bleed valve.
Replace pressure switch.

Replace gauge.
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3.9 Pneumatic Switch
Over Circuit Check-Out

WARNING: The left and right banks must have suf-
ficient gas volume to perform any test and supply
hospital demand.

WARNING: Only one header valve may be turned
off while the manifold is supplying gas to the hospi-
tal. After performing checks or making repairs re-
turn the header valves to the open position.

The pneumatic switch over circuit may be tested by
simulating left and right bank pressure depletion. See
Section 2.1 for Theory of Operation.

Check Out Procedure:
Normal Manifold Pressure Settings

All Gases Except Nitrogen

Intermediate Pressure Switches 150-160 psig
Bank Regulators 200 psig
Delivery Line Regulator 50 psig
Nitrogen Manifold

Immmediate Pressure Switches 275-295 psig
Bank Regulators 400 psig
Delivery Line Regulator 180

Note: See Sections 3.2, 3.3 and 3.4 for proper adjust-
ment procedures.

1. The manifold is in a normal operating condition -
the pressure in both primary and secondary inter-
mediate lines is 200 psig (400 psig on N, manifolds)
and the green light on the front panel is on. This
condition is presented in the electrical schematic
Figure 3-4.

2. Both header valves are in the open position.

3. Determine which bank is supplying gas to the de-
livery line. The bank pressure gauge with the low-

est reading will generally indicate the bank supply-
ing the gas to the delivery line.

4. S-L-O-W-L-Y close the header valve on the bank
supplying gas to the delivery line. This action simu-
lates the depletion of the primary bank.

Note: If the shuttle valve does not shuttle you may
have closed the wrong header valve. Slowly reopen
the header valve previously closed and slowly close
the header valve.

Note: The bleed valve may have to be opened to simu-
late hospital demand.

The following should then take place.

a. Bank pressure decreases.

b. Intermediate line pressure decreases.
c. The pressure switch closes.

d. Remote alarms are activated if present.
e. The shuttle valve shuttles.

Check for leaks in the manifold.

The troublshooting information of the pneumatic cir-
cuit, Section 3.10, will assist you in determining any
malfunctions in the pneumatic switch over circuit.

5. Close bleed valve if opened, then S-L-O-W-L-Y
reopen the header valve. The following activities
should then take place.

a. Bank pressure is reestablished.

b. Intermediate line pressure is reestablished at 200
psig (400 psig on N, manifolds).

c. The pressure switch opens.

d. Remote alarms are deactivated if present.

The manifold is now operating from the opposite
bank. The manifold should always be operating from
the bank with the lowest capacity. The manifold can
be returned to the original bank by slowly closing the
opposite header valve. This causes the manifold to
shuttle to the original bank. Slowly reopen the header
valve returning the manifold to its original state. After
performing checks or making repairs always return
header valves to the open position.
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3.12 Delivery Line Regulator
Replacement

WARNING: Do not use oils or oilbearing materials
on or near regulators. Oils and greases oxidize read-
ily and, in the presence of oxygen, they will burn
violently. Nonmetallic parts of regulators must be
discarded if contaminated with oil or grease. Do Not
Lubricate Regulator Parts.

Removal Procedure (See Figure 3-9)

1. Refer to Section 2.4, Bypass Mode of Operation and
perform steps 1 through 7 of the Use of Bypass Mode.
After the manifold is in the bypass mode of operation
the replacement procedure may be started.

2. The bottom cover of the manifold may be removed
for easier access.

3. While holding the regulator, slowly turn the com-
pressor elbow nut counterclockwise to release any
pressure still present in the line. Turn the compres-
sion elbow union nut off completely.

4. While holding the regulator, tum the regulator
inlet union nut counterclockwise and remove the

regulator.
Regulator / Z ///
Inlet Union Nut
Delivery Union
Tail Piece
Figure 3-9

Delivery Line Regulator Replacement

Refer to Section 4, Hlustrated Parts List for delivery
line regulator repair kits.

Installation Procedure

1. See that the nose and tail piece of the inlet and
outlet unions are firmly seated.

2. Place the regulator in position and start both the
inlet union and outlet compression nuts by turning
them clockwise by hand.

3. While holding the regulator, tighten the regulator
inlet union nut. (Do not overtighten.)

4. While holding the regulator, tighten the outlet
compression nut. (Do not overtighten.)

5. Refer to Section 2.4, Bypass Mode of Operation and
perform steps 1 through 11 of the Return to Normal
Operation after Using the Bypass Mode.

6. Test the piping connections for leaks.

Regulator Union Nose

Delivery Line
~— Regulator

«—— Compression
Elbow
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3.11 Bank Regulator Replacement

WARNING: Do not use oil or oilbearing materials on
or near reguiators. Oils and greases oxidize readily
and, in the presence of oxygen, they will burn vio-
lently. Nonmetallic parts of regulators must be dis-
carded if contaminated with oil or grease. Do Not
Lubricate Regulator Parts.

Removal Procedure (See Figures 3-7 and 3-8)

1. Refer to Table 3-1, Mode of Operation for Service
to determine which bank must be in operation.

2. Slowly close the header valve on the side of the
manifold requiring service.

3. While holding the connection fitting slowly turn
the regulator outlet nut counterclockwise to re-
lease any pressure still present in the line. Then
turn the outlet nut off completely.

4. While holding the connection fitting, remove the com-
pression nut on the line to the bank pressure gauge.

5. While holding the regulator with a wrench, use a sec-
ond wrench to turmn the regulator inlet nut coun-
terclockwise and remove the regulator. See Figure 3-8.

Refer to Section 4, Ilustrated Parts List for bank reg-
ulator kits.

Bank Regulator —

DISS Nut

L\ &
o®

QO

Regulator Inlet Nut

Figure 3-7
Bank Regulator Replacement

Installation Procedure

Note: Transfer the relief valve if a new regulator is

used.

1. Place the regulator in position and start both the
inlet and outlet nuts by turning them clockwise by
hand.

2. While holding the regulator, tighten the regulator
inlet nut. (Do not overtighten.)

3. While holding the connection fitting of the reg-
ulator, tighten the outlet nut. (Do not overtighten).

4. Replace the line to the bank pressure gauge. (Do
not overtighten.)

5. The bank with the least gas* should be chosen as
the Primary Supply side.

5. Test the piping connections for leaks.

*Note Except for nitrous oxide and carbon dioxide manifolds, the
bank pressure gauge with lowest reading will indicate the bank hav-
ing least gas. Nitrous oxide and carbon dioxide, however, are in liquid
form in the cylinders {at room temperature.) Therefore, both bank
pressure gauges may indicate the same pressure although the liquid
level in one bank may be lower. Under such conditions it is not prac-
tical to determine which bank is fullest; one bank must be chosen as
the Primary Supply and the other as Secondary Supply.

Use Two Wrenches

Figure 3-8
Bank Regulator Disconnection
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3.14 Intermediate Pressure Check
Valve Replacement

Determine which check valve is the possible cause of
a gas leak through the shuttle valve vent. Refer to
Figure 2-3b.

When the left bank is supplying gas to the manifold
and a leak is present at the shuttle valve vent, the
right check valve could be the probable cause. Re-
place the right check valve.

When the right bank is supplying gas to the manifold
and a leak is present at the shuttle valve vent, the left
check valve could be the probable cause. Replace the
left check valve.

Removal Procedure (See Figure 3-10)

Note: The Check Valve(s) may be serviced only after
the manifold is in the Bypass Mode of Operation.

1. Refer to Section 2.4, Bypass Mode of Operation, and
perform steps 1 through 7, of the Use of Bypass Mode.

2. The top cover of the manifold may be removed for
easier access.

3. Refer to Section 3.13, Shuttle Valve Replacement, and
perform steps 1 through 7 under Removal Procedure.

4. Remove the check valve assembly and O-rings
from the delivery manifold.

Installation Procedure
1. Install replacement O-rings.

2. Install replacement check valve assembly with
O-rings nearest the top.

3. Refer to Section 3.13, Shuttle Valve Replacement,
and perform steps 1 through 8 under Installation
Procedure.

3.15 Intermediate Line
Relief Valve Test

To prevent damage to the delivery line regulator and
the intermediate line pressure gauge, the relief valves
are set at 250 psig, (the N, relief valves are set at 475
psig). The relief valve will also prevent a premature
switch over of the shuttle valve should a bank reg-
ulatoY. seat leak occur.

The following is a test for proper operation of the in-

termediate relief valve:

Note: The relief valve being tested must be in the

circuit supplying gas to the hospital.

1. Slowly tum the bank regulator adjustment screw
clockwise while observing the intermediate line
pressure gauge.

2. The pressure should increase and an audible es-
cape of gas from the relief valve must occur be-
tween 238 and 262 psig (between 451 and 499 psig
on nitrogen manifolds).

3. The relief valve must be replaced if it fails to meet
the specification. Refer to Section 3.16, Relief Valve
Replacement - Intermediate Line.

4. Readjust the bank regulator. Refer to Section 3.2,
Regulator Adjustment.

3-16

3.16 Relief Valve Replacement -
Intermediate Line
Removal Procedure (See Figure 3-11)

1. Refer to Table 1-3, Mode of Operation for Service
to determine which Bank must be in operation to
perform service.

2. Slowly close the header valve on the side of the
manifold requiring service.

. Hold the bank regulator and slowly turn the relief
valve counterclockwise to remove any pressure
still in the line.

W

4. Remove the relief valve.
Installation Procedure

1. Wrap the threads of the relief valve with 2 layers
of Teflon tape.

2. While holding the regulator, turn the relief valve
clockwise and tighten securely. (Do not overtighten.)

3. Test the piping connection for leaks.

Bank Regulator

Intermediate Line
Relief Valve

Figure 3-11
Intermediate Line Relief Valve Replacement
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3.13 Shuttle Valve Replacement

Removal Procedure (See Figure 3-10)

Note: The shuttle valve may be serviced only after
the manifold is in the bypass mode of operation.

1. Refer to Section 2.4, Bypass Mode Operation and per-
form steps 1 through 7 of the Use of Bypass Mode.

2. The bottom cover of the manifold may be removed
for easier access.

3. While holding the shuttle valve, slowly turn the
union nut counterclockwise to release any pres-
sure still present in the line, then turn the nut off
completely.

4. The other shuttle valve inlet connection nut may
be removed in the same manner as step 3.

5. While holding the shuttle valve, slowly turn the
flange nut counterclockwise to release any pres-
sure still present in the line, then turn the nut off
completely.

6. The other shuttle valve flange nut may be removed
in the same manner as step 5.

7. The shuttle valve may now be removed.

Figure 3-10
Shuttle Valve Replacement

Installation Procedure

1. Make sure manifold block is clear of old O-rings
before installing shuttle valve.

Note: O-rings can be retained in the groove on the
flange face by applying a small amount of Vac Kote*

2. Place the shuttle valve in position and start the
flange nuts by turning them clockwise by hand.

3. Start the union nuts in the same manner as step 1.
4. Tighten the flange nut. (Do not overtighten.)

5. The other shuttle valve flange nut may be tight-
ened in the same manner as step 3.

6. Tighten the union nut. (Do not overtighten.)

7. The other shuttle valve union nut may be tight-
ened inthe same manner as step 5.

8. Refer to Section 2.4, Bypass Mode of Operation and
perform steps 1 through 11 of the Return to Normal
Operation After Using the Bypass Mode.

9. Test the piping connections for leaks.

/ Spring
Spring % 2

&
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3.18 Delivery Line Pressure
Gauge Replacement

Note: The delivery line pressure gauge cannot be re-
placed without shutting the manifold down. Refer to
the Manifold Shut-Down Procedure, Section 3.24 for
instructions.

Removal Procedures (See Figure 3-12)

1.

4.
5.

After the manifold has been shut down the re-
moval procedure may be started.

. The top cover of the manifold may be removed for

easier access.

. While holding the connection fitting, turn the com-

pression nut slowly counterclockwise to release
any pressure still present in the line. Turn the com-
pression nut off completely and remove the gauge
connecting line.

Remove the gauge mounting braces.

The gauge may be removed from the front panel.

Installation Procedure

1.

22N L R~ S

7.
8.

Transfer the gauge connection fitting to the re-
placement gauge.

. Wrap the threads of the gauge with two layers of

Teflon tape.

. Install the replacement gauge from the front.
. Secure the gauge with the gauge mounting braces.
. Connect the gauge connecting line.

. While holding the connection fitting, turn the com-

pression nut-clockwise to tighten the connecting
line to the gauge. Do not overtighten.

Test the piping connection for leaks.

Replace the top cover of the manifold.

3.19 Intermediate Pressure
Gauge Replacement
Removal Procedure (See Figure 3-13)

1.

4.

Refer to Table 3-1, Mode of Operation for Service
to determine which Bank must be in operation to
perform service.

. Slowly close the header valve on the side of the

manifold requiring service.

. The top or bottom cover of the manifold may be

removed for easier access.

Turn the gauge counterclockwise removing it.

Installation Procedure

1.

2.

Wrap the threads of the gauge with two layers of
Teflon tape.

Install the replacement gauge from the front.
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3.20 Pressure Switch Replacement
Removal Procedure (See Figures 3-13 and 4-1)

1.

4.

Refer to Table 3-1, Mode of Operation for Service
to determine which bank must be in operation to
perform service.

. Slowly close the header valve on the side of the

manifold requiring service.

. The top or bottom cover of the manifold may be

removed for easier access.

Unplug the pressure switch.

Note: Unplugged switches produce a green light con-
dition on the manifold and also activate closed circuit
remote alarms.

5.

While holding the connection fitting, slowly turn
the pressure switch assembly counterclockwise to
release any pressure still present in the line. Turn
the Pressure Switch Assembly out completely and
remove it.

Installation Procedure

1.

Wrap the threads on the pressure switch with two
layers of Teflon* tape.

2. While holding the connection fitting, turn the Pres-

sure Switch Assembly in as far as the previous
switch assembly was installed.

3. Reconnect the pressure switch.

. Test the piping connection for leaks.

. Perform the Pressure Switch Adjustment as out-

lined inSection 3.4.

*Teflon is a registered trademark of the DuPont De Nemours Com-

pany.
Pressure Switch
A
| Intermediate
Pressure Gauge
Figure 3-13

Intermediate Pressure Gauge

and Pressure Switch Replacement
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3.17 Bank Pressure
Gauge Replacement
Removal Procedure (See Figure 3-12)

1.

(4]

Refer to Table 3-1, Mode of Operation for Service
to determine which Bank must be in operation to
perform service.

. Slowly close the header valve on the side of the

manifold requiring service.

. The top cover of the manifold may be removed for

easier access.

. While holding the connection fitting, turn the com-

pression nut slowly counterclockwise to release
any pressure still present in the line. Turn the com-
pression nut off completely and remove the gauge
connecting line.

. Remove the gauge mounting braces.

The gauge may be removed from the front panel.

4
!
[
]
|
",
i

Connection Fitting

Figure 3-12

Bank and Delivery Line Pressure Gauge Replacement

Installation Procedure:

1.

D O W

Transfer the gauge connection fittings to the re-
placement gauge.

. Wrap the threads of the gauge with two layers of

Teflon tape.

. Install the replacement gauge from the front.

. Secure the gauge with the gauge mounting braces.
. Connect the gauge connecting line.

. While holding the connecting fitting, turn the com-

pression nut clockwise to tighten the connecting
line to the gauge. Do not overtighten.

Test the piping connection for leaks.

. Replace the top cover of the manifold.

Gauge Mounting Braces

Compression Nut
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3.23 Bypass Valve Replacement

Note: The manifold will have to be shut down to serv-
ice the Bypass Valve. Refer to the Manifold Shut-
Down Procedure, Section 3-24, for instructions.

Removal Procedure (See Figure 3-15)

1. After the manifold has been shut down the re-
moval procedure may be started.

2. While holding the connection fitting, turn each of the
DISS nuts clockwise to tighten. Do not overtighten.

Installation Procedure

1. While holding the connection fitting, turm each of the
DISS nuts clockwise to tighten. Do not overtighten.

2. Be sure the bypass valve is in the “normal” operat-
ing position.

3. Test the piping connections for leaks.

3.24 Manifold Shut-Down
Procedure

The Shut-Down Procedure will be necessary for items
which cannot be serviced while the manifold is in the

Bypass Mode of Operation or normal left or right bank
operation.

The person performing service on the manifold is re-
sponsible for the following:

1. Obtaining permission from the appropriate hospi-
tal personnel to perform any service procedure.

2. Informing the hospital personnel of the extent of
the work involved and estimating the amount of
time necessary for any service procedure.

3. Informing the hospital personnel when work has
been completed on the manifold and it is in a nor-
mal operating condition.

The manifold, in most cases, may not shut down with-
out providing alternate gas supply sources.

Note: The requirement of an alternate gas supply
should be determined by the proper hospital au-
thorities.

The hospital may be able to do one or both of the fol-
lowing while the manifold is shut down:

1. Use portable gas cylinders as needed.

2. Temporarily pressurize the hospital gas line by the
use of a regulated portable gas supply connected
to the appropriate gas lines.

The shut-down of a manifold should be avoided if at
all possible, but in the event that the manifold must
be shut down, the following guidelines should be
adhered to:

1. Get permission from the proper hospital authorities
to shut down the manifold.

2. Have everything ready, including parts, tools and
service information. The customer shall provide
alternate gas supply sources, if required.

3. Perform a complete checkout of the manifold for
proper operation after service is completed.

DISS Gland
1
®
a Adapter
DISS Nuts

Figure 3-15
Bypass Valve Replacement

DISS Gland

Adwm)
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3.21 Relief Valve Replacement -
Delivery Line

Note: The manifold will have to be shut down to serv-
ice the delivery line relief valve. Refer to the Manifold
Shut-Down Procedure, Section 3.24 for instruction.

Removal Procedure (See Figure 3-14)

1. After the manifold has been shut down, the re-
moval procedure may be started.

2. The bottom cover of the manifold may be removed
for easier access.

3. Remove the end of the bleed valve tubing con-
nected to the relief valve elbow-fitting.

4. Remove the relief line.

5. Remove the relief line fitting.

6. Turm the relief valve counterclockwise & remove it.
7. Remove the elbow fitting from the relief valve.
Installation Procedure

1. Wrap two layers of Teflon tape on the elbow fitting.

2. Install the elbow fitting on the replacement relief valve.

3. Wrap two layers of Teflon tape on the relief valve
pipe threads.

4. Turn the relief valve on as far as the previous valve
was installed.

5. Connect the relief line fitting.
6. Connect the relief line.

7. Connect the bleed valve tubing to the relief valve
elbow fitting.

8. Replace the delivery pressure gauge line, if re-
moved, and pressure test the connections.

Bleed Valve

Bypass Tube ———

Figure 3-14

3.22 Bleed Valve Replacement

Note: The manifold will have to be shut down to serv-
ice the Bleed Valve. Refer to the Manifold Shut-Down
Procedure Section 3.24 for instruction.

Removal Procedure (See Figure 3-14)

1. After the manifold has been shut down the re-
moval procedure may be started.

2. The bottom cover may be removed for easier access.
3. The bypass tube may be removed for easier access.

4. Remove the small gas discharge tubing connected
to the bleed valve.

5. Remove the bleed valve by turning it coun-
terclockwise.

Installation Procedure

1. Wrap two layers of Teflon tape on the replacement
bleed valve threads.

2. Install the bleed valve by turning it clockwise as
far as the previous valve was installed.

3. Replace the small gas discharge tubing connected
to the bleed valve.

4. Replace the bypass delivery line if it was removed.
5. Test the piping connections for leaks.

6. Replace the bottom cover.

L LD

v
()
(=

{ 1(\(

A\

Delivery
Relief

@ Valve

Delivery Line Relief Valve and Bleed Valve Replacement
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4/Illustrated Parts List

Description

oo

. Adjusting Screw . . ... ........
. RingSpacerGasket . . . . ........
. Diaphragm Assembly

LowPressure . . . ... ... ¢+

. Low Pressure Seat Assembly

(Holderand Seat) . . . . + ¢ s =« =« &

. Low Pressure Valve Assembly . .. .
. Low Pressure Spring Valve Assembly .
. GasketInletCap ............
. Valve High Pregsure . . ........
. High Pressure Seat Assembly

(Holder and Seat) . . . . .. .. .. ..

10. Diaphragm Assembly High Pressure

11. SafetyValve .. ... ... ......
12. NutCGAS540 ... .. .. ... ... -
13. InletStem . . . .. ... ...

Figure 4-2
Bank Regulator - all gases except nitrogen. 6804-8040-029

Stock Number

NLA
0210-5355-300

NLA

NLA
0206-2414-300

NLA
NLA
0206-2418-300

NLA

- NLA

NLA
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Pressure Switches
(Including leads and female mating connector w/sockets)

0208-5132-700 for all manifolds except nitrogen M — 208-S142-300

0221-5397-800 for N, —

Sudh enl, (ap wire )

all = 20&-5121-300

Relay
0208-2827-300
2
2
°
>‘ o
L] ™ I 5
21 I
m i)
ey -}
®
Wht 2 A 8
Red 2 y, P O N
Red 3 V-,
Black f\_A\A“\_rv\,
Blue 1
\, Biue 2 vy N
Red Lens w/Lampholder Red 1 M
(w/o lamp) /
0408-2564-300 —_____ P
> Wht 1 A
Green _—, MMV
Ol i O, (i £ 1 O Y
Wire Harmess bk Sy g
(Includes wires and = 5‘5 ol el ech q o
wire terminals only)
0208-6098-700 "‘ ﬂ [j
/-2 j o u ) J )
2YY Trng. 1234565
2-5 ,\; ‘
=——Green Lens w/Lampholder [eSevet A bor Terminal Block
(w/o lamp) 0208-0229-300
0408-2565-300
P >30Y4- 20 £0- op £ i
0408-2553-300 Lish¥ Rese
Use 2" ID x 2" length of
thin walled rubber tubing to ;
unscrew and replace bulbs. 680’1 ~20850~ o033 Rccj CGP
- (Drter\ C.g
6804~ 20 50— ooy P

Figure 4-1
Switch Over Indicator Circuit Wiring Diagram and Replacement Parts
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Description

. Gauge, 3000 PSI(2) . ... ........
. Gauge, 100 PSI (except Nitrogen) . . . .
. Fitting, Compression ¥s” NFPT . . . . .
Tubing, Copper, " 0.D., 23" length . .
Tubing, Copper, %" 0.D., 32" length . .
Tubing, Copper, %" 0.D., 1812" length .
. Switch, Pressure (2) (except Nitrogen
Switch, Pressure (2) (Nitrogen Only) . .
. Gauge, 400 PSI (2) (except Nitrogen) . .
Gauge, 600 PSI (2) (Nitrogen only) . . .
9. Plug, %" NPTM (3)
10. Inlet Manifold (2). . . . ... ... ...
11. Nut, DISS (5)
12. Gland,DISS(5) . . . . ... .......
13. Shuttle Valve Assembly . . . . . .. ..
14. O-Ring, Viton (2) . . . . . ... .....
15. Piston, Check Valve (2)
16. Spring Guide, TIP (2)
17. Spring, -300 x 1.16L (2)
18. ORing (2} . . ............ ...
19. Delivery Manifold
20. Nut, Delivery Regulator Union . . . . .
21. Nose, Delivery Regulator Union . . ..
22. Tail Piece, Delivery Regulator Union
23. Regulator, Delivery Line (See Fig. 4-4) .
24. Elbow, male, 2" NPT x 3" O.D. Tube.
25. Stop Bracket, Bypass Valve . . . . . ..
26. Valve, Bypass . . . . . . .. .. ¢«
27. Adapter, ¥s"” NPTF, Va” NPTF. . ... .
28. Adapter, ¥a" NPTM DISS (2)
29. Nipple, 8" NPTx3” . . . ... ... ..
30. Elbow, Vs NPTF, Ys” NPTF
31. Regulator, Bank (except Nitrogen) (2)
(SeeFigure4-2) . . .. ... .......
Regulator, Bank (Nitrogen Only) (2)
(SeeFigure4-3) . . ... ... ......

® NOOABWNE

Figure 4-5
Unimatic III Manifold

Stock Number
£3I%

0205- -300
0205-8223-300
0213-4045-300
0213-7882-300
0213-7892-300
0213-7880-300

. 0208-5132-700

0221-5397-800
0205-8257-300
0205-8273-300
0213-6035-300
0221-5402-525
0204-6533-300
0204-8168-525
0221-5440-800
6804-2110-000
6804-2560-000
6804-2560-001
6804-2040-000
0210-0636-300
0221-5403-525
0221-5413-300
0221-5414-300

. 0221-5415-300

0306-1122-300
6804-2060-000
0214-3909-500
0207-6022-300
0413-3350-300
0204-7928-300
0213-5027-5625
0213-6141-300

0306-1141-800

0306-1102-300

Description Stock Number
32. Fitting, Compression %" NPTM,
Ye"tube (2) . . ... ... ... ..., 0213-4047-300
33. Valve, Regulator Relief .12 Relie{ — 207-2213-300
(except Nitrogen) {(2) . . . ........ 0207-8218-300
34. Inlet Assembly, Left* (except Nitrogen) . 0221-5441-801
Inlet Assembly, Left* (Nitrogen Only) . 0221-5441-801
* Valve RepairSeat . . ... ... ... 0207-6011-325
35. Inlet Assembly, Right* (except Nitrogen) . 0221-5441-805
Inlet Assembly, Right* (Nitrogen Only) . . 0221-5441-804
* Valve Repair Seat . .. ........ 0207-6011-325
36. Tube,Bypass . . ... .......... 0221-5428-600
37. Adapter, DISS, " NPTM . .. .. ... 0204-7928-300
38. Fitting, Compression ... .. ... .. 0213-4046-300 , o -
39. Outlet Assembly . . ........... 022497297600 |, So4- D¢
40. Tube, Silastic . . . .. .......... 0995-6351-010 on
41. Adapter, NylonBarb . . . .. ... ... 0995-6351-010
42. Valve,Bleed .. ............. 0207-6054-300
43. Valve, Relief 75 PSI (except Nitrogen) . 0207-8234-300
Valve, Relief 225 PSI (Nitrogen only) . 0207-8235-300
44. Elbow, Male, 2" NPT x 45 Flare w/Port. 0213-6161-300
45. Nut, %2” . . . . .. ... .. ... £ 0213-4210-300
46. Valve, Check (6)
Nitrogen . . . . ... ........... 0207-8033-800
OXygen . .. ... .«uo:'vesonoe- 0207-8025-800
NitrousOxide . . . . ... ... ..... 0207-8034-800
Air . .. i e e e e e e e 0207-8228-800
Carbon Dioxide . . . . .. ........ 0207-8035-800
Mixtures, Manifold No. 0321-7407-914, CGA 280
state gases and percentages . . .. .. 0207-8229-800
Helium, Argon, Xenon . . . . ... ... 0207-8033-800

4-4



4/Illustrated Parts List
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Figure 4-3
Nitrogen Bank Regulator
0306-1102-300

Figure 4-4
All Gases Delivery Line Regulator
0306-1122-300
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Part Numbers
Manifolds Manifold Header
Stock No. Ext. Kits
(item 18)
L rAROR
CGA 540 Oxygen 321-7404-910 221-5580-870
CGA 326 Nitrous Oxide 321-7404-911 221-5680-871
CGA 346 Air 321-7404-912 221-5580-873
CGA 320 Carbon Dioxide  321-7404-913 221-5580-874
CGA 580 Helium 321-7404-916 221-5580-872
Argon
Xenon (Specify Gas)
CGA 580 Nitrogen 321-7407-900 221-56580-872

Oxygen and Second Gas Mixture (CGA 280)

Carbon Dioxide 7.5% 321-7404-914 221-5580-875
Helium 80.5%

Nitrogen 76.5%

Nitrous Oxide 47.5% to 52.5%

(Specify gases and percentages)

Oxygen and Second Gas Mixture (CGA 500)

Carbon Dioxide 7.5% 321-7404-915 221-56580-876
Helium 80.5%

(Specify gases and percentages)

To Determine Quantities

No. Cylinders 4 6 8 10 12 14
Wall Mounted Manifold

Wall Mounting Kit 1 1 1 1 1 1
Header Extension Kit 0 0 1 1 2 2
Down and Side Pigtails (o) 2 4 6 8 10
Floor Mounted Manifold

Floor Mounting Kit 1 1 1 1 1 1
Header Support Leg Kit 0 0 1 1 2 2
Header Extension Kit 0 0 1 1 2 2
Down and Side Pigtails 0 2 4 6 8 10

Header
Extensions
(item 13)

221-56525-801
221-6578-800
221-56578-802
221-5578-803

221-56578-801

221-56578-801

221-5578-804

221-5578-805

16 18 20
1 1 1
3 3 4
12 14 16
1 1 1
3 3 4
3 3 4
12 14 16

Pigtails
Down & Side
(item 12)

221-56282-701
221-56538-726
221-5558-700
221-5559-700

221-56394-701

221-5394-701

221-5563-700

221-5564-700

22 24 26
1 1 1
4 5 5
18 20 22
1 1 1
4 5 5
4 5 5
18 20 22

Pigtails

Under Cabinet

(item 11)

221-5392-725
221-5393-7256
221-5554-700
221-5555-700

221-5396-701

221-5396-701

221-5556-700

221-5557-700

28



4/Illustrated Parts List

Description Stock Number
1. WallAnchor . . .. ............. 214-3944-710
2.Bolt, %" X" ... .. e e 144-2245-214
3. Bracket, Mounting . ............ 221-5522-500
4. Header Support Leg* (Floor Mount Only) . 221-5521-500
S5.Leg,Left . . ................. 214-3943-710
6. Leg,Right . .. ............... 214-3942-710
7.Nut,hex, %" . . .. ... .......... 144-3145-133
8. LegSubstitute . . . . ............ 214-3936-510
9. Capscrew, ¥ %2” . . . . .. ..o u .. 144-2245-208
10. Lock Washer, %" . . . . . ... ...... 202-3032-342
11. Pigtail, Under-Cabinet . . . . ... .. .. Items 11,12,
12. Pigtail, Down-and-Side . . ... ... .. 13: Match to
13. Extension,Header . . . ... ... .. gas. See pg. 13
14. Gland, Blind, CGA540. . . ...... .. 829-3459-300
15. Nut, Union, CGA540only. . . . . .. .. 204-6670-525

Blind Gland and Union Nut, Complete Sets:

CGA326 .. ..... ..t unnan, 204-6668-300
CGA 346 . . .. ... . ¢ttt e e 204-6661-300
CGA 320 .. .. . . ¢ i i ittt v s oo s o n 204-6662-300
CGAB8BO .. .. ...... ¢, 204-6669-300
CGASB00 .. ........ ..o veuno.. 204-6664-300
CGA 280 .. .. ..... ¢ 204-6663-300
Figure 4-6

Installation Kits

Kit, Floor-Mounting. . . . ... .. Part No. 221-55682-870
Contains: 1 left leg (item 5)

1 right leg (item 6)

8 hex nuts %" (item 7)

8 lock washers 3" (item 10)

8 bolts ¥s" x 78" (item 2)

Kit, Wall-Mounting . ... ... ..
Contains: 2 wall anchors (item 1)
2 leg substitutes (item 8)
12 hex nuts 3:" (item 7)
12 lock washers 3s” (item 10)
8 bolts %" x 7/ (item 2)

Kit, Head Extension . Part No. Match with gas. Pg. 13.
Contains: 2 mounting brackets {item 3)
2 header extensions with union nuts (item 13)
3 blind glands and nuts)
2 capscrew %" x %2"” (item 9)
2 lockwashers ¥s" (item 10)

Kit, Header Support Left . . . . . . Part No. 221-5584-870
Contains: 2 header support legs (item 4)

4 bolts %" x 7/s” (item 4)

4 hex nuts ¥" (item 7)

4 lock washers 3" (item 10)

Part No. 221-5583-870

Mounting Assembly and Pigtail and Header Extension Installation
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4/Ilustrated Parts List

OXYGEN
USE NO OlL

< &
BIPASS  NORMAL
SERVICE USE ONLY

See 0&M Manual

0405-9962-300

0405-9986-300

NITROUS OXIDE 0405-9963-300
USE NO OlL
LEFT BANK DELIVERY RIGHT BANK
PRESSURE USE MO DL PRESSURE USE No on PRESSURE

GREEN LIGHT INDICATES NORMAL OPERATION .

RED LIGHT INDICATES RESERVE SUPPLY IS BEING USED.

6804-0010-000

REUEF

CYLINDER
PRESSURE

HEADER

BY PASS
H VALVE
- REGULATOR
136t retieving |
UNE
INTERMEDIATE
PRESSURE —1—~ PRESSURE
GAGE
o sLep
wme M
SHUTTLE A
e ‘ O RELIEF _:
- L -
CHECX r -: VALVE
VALVES g
PIPING LINE SHUT OFF
REGULATON VALVE
SCHEMATIC -

GREEM
LIGRT

PRESSURE
SWITCH

Figure 4-8
Instruction and Information Labels

B
PRESSURE
< SWITCH
oF o
- u J Ul
WIRING SCHEMATIC

0205-6567-300 (except N;)

0205-6566-300 For N,
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4/Illustrated Parts List

Cabinet Door

9

Latch Assembly
0203-2457-300 /

Knob Assembly w/Keys
0203-2456-300

Figure 4-7
Cabinet Door Knob Assembly and Latch Assembly
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Regional Service Offices
Eastern Region

Ohmeda

450 Raritan Center Parkway
Raritan Center

USA

Edison NJ 08837

Tel 800 922 0443

Midwestern Region
Ohmeda

2101 S Arlington Heights Rd
Suite 145

Arlington Heights IL 60005
USA

Tel 800 372 5867

Tel 708 364 7090

Southeastern Region
Ohmeda

4565 Winters Chapel Rd
Atlanta GA 30360

USA

Tel 800 241 4300

Tel 404 449 7990

Western Region
Ohmeda

831 Greenview Drive
Grand Prairie TX 75050
USA

Tel 800 433 5070

Tel 800 772 5420

Medical Engineering

International

UK, Europe, Africa and
Middle East

Ohmeda

Telford Crescent
Staveley Chesterfield Derbyshire
S43 3PF

England

Tel 0 246 474242

Fax 0 246 472982
Telex 547444

Latin America, Caribbean
Ohmeda

2775 Northwoods Parkway
PO Box 4225

Norcross GA 30091 4225
USA

Tel 800 556 5596

Tel 404 448 6684

Fax 404 263 8752

Southeast Asia
Ohmeda

Unit 1

149 Arthur Street
Homebush MSW 2140
Australia

Tel 612 748 9222

Fax 612 746 1038
Telex AA23164

Service and Distribution Center
Ohmeda

7750 The Bluffs NW

Austell GA 30001

USA

Tel 800 999 6277

Tel 404 739 4774

Technical Support
Ohmeda

Ohmeda Drive

PO Box 7550
Madison WI 53707
usa

Tel 800 345 2700

Canada Service Centre
Ohmeda -

5865 McLaughlin Road
Mississauga Ontario L5R 1B8
Canada

Tel 416 568 9544

Fax 416 568 9646

In the USA, please call
Customer Service at
800 556 5596 for
additional information
or to place an order.

Ohmeda

2775 Northwoods Parkway
PO Box 4225

Norcross GA 30091 4225
USA

800 556 5596

Telex 4946693
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A BOC Health Care
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