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LIMITED WARRANTY

CLIMAX Portable Machine Tools, Inc. (hereafter referred to as “CLIMAX”) warrants that all new machines
are free from defects in materials and workmanship. This warranty is available to the original purchaser for a
period of two years after delivery. If the original purchaser finds any defect in materials or workmanship
within the warranty period, the original purchaser should contact its factory representative and return the
entire machine, shipping prepaid, to the factory. CLIMAX will, at its option, either repair or replace the
defective machine at no charge and will return the machine with shipping prepaid.

CLIMAX warrants that all parts are free from defects in materials and workmanship, and that all labor has
been performed properly. This warranty is available to the customer purchasing parts or labor for a period of
90 days after delivery of the part or repaired machine or 180 days on used machines and components. If the
customer purchasing parts or labor finds any defect in materials or workmanship within the warranty period,
the purchaser should contact its factory representative and return the part or repaired machine, shipping pre-
paid, to the factory. CLIMAX will, at its option, either repair or replace the defective part and/ or correct any
defect in the labor performed, both at no charge, and return the part or repaired machine shipping prepaid.

These warranties do not apply to the following:

» Damage after the date of shipment not caused by defects in materials or workmanship
» Damage caused by improper or inadequate machine maintenance

» Damage caused by unauthorized machine modification or repair

» Damage caused by machine abuse

» Damage caused by using the machine beyond its rated capacity

All other warranties, express or implied, including without limitation the warranties of merchantability and
fitness for a particular purpose are disclaimed and excluded.

Terms of sale

Be sure to review the terms of sale which appear on the reverse side of your invoice. These terms control and
limit your rights with respect to the goods purchased from CLIMAX.

About this manual

CLIMAX provides the contents of this manual in good faith as a guideline to the operator. CLIMAX cannot
guarantee that the information contained in this manual is correct for applications other than the application
described in this manual. Product specifications are subject to change without notice.

P/N 89200, Rev. 1 Page C
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1.1 HOW TO USE THIS MANUAL

This manual describes information necessary for the setup, operation, mainte-
nance, storage, shipping, and decommissioning of the HFS ANSI.

The first page of each chapter includes a summary of the chapter contents to help
you locate specific information. The appendices contain supplemental product
information to aid in setup, operation, and maintenance tasks.

Read this entire manual to familiarize yourself with the HFS ANSI before attempt-
ing to set it up or operate it.

1.2 SAFETY ALERTS

Pay careful attention to the safety alerts printed throughout this manual. Safety
alerts will call your attention to specific hazardous situations that may be encoun-
tered when operating this machine.

Examples of safety alerts used in this manual are defined here!:

indicates a hazardous situation which, if not avoided, WILL
result in death or severe injury.

A WARNING

indicates a hazardous situation which, if not avoided, COULD
result in death or severe injury.

1. For more information on safety alerts, refer to ANSI/NEMA Z535.6-2011, Product
safety Information in Product Manuals, Instructions, and Other Collateral Materials.

P/N 89200, Rev. 1 Page 1



/\ CAUTION

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

indicates a hazardous situation which, if not avoided, could result
in property damage, equipment failure, or undesired work
results.

1.3 GENERAL SAFETY PRECAUTIONS

CLIMAX leads the way in promoting the safe use of portable machine tools and
valve testers. Safety is a joint effort. You, the end user, must do your part by being
aware of your work environment and closely following the operating procedures
and safety precautions contained in this manual, as well as your employer’s safety
guidelines.

Observe the following safety precautions when operating or working around the
machine.

Training — Before operating this or any machine tool, you should receive
instruction from a qualified trainer. Contact CLIMAX for machine-specific
training information.

Risk assessment — Working with and around this machine poses risks to
your safety. You, the end user, are responsible for conducting a risk assess-
ment of each job site before setting up and operating this machine.

Intended use — Use this machine in accordance with the instructions and
precautions in this manual. Do not use this machine for any purpose other
than its intended use as described in this manual.

Personal protective equipment — Always wear appropriate personal pro-
tective gear when operating this or any other machine tool.

Work area — Keep the work area around the machine clear of clutter. Restrain
cords and hoses connected to the machine. Keep other cords and hoses
away from the work area.

Lifting — Many CLIMAX machine components are very heavy. Whenever
possible, lift the machine or its components using proper hoisting equip-
ment and rigging. Always use designated lifting points on the machine.

Lock-out/tag-out — Lock-out and tag-out the machine before performing
maintenance.

Moving parts — CLIMAX machines have numerous exposed moving parts
and interfaces that can cause severe impact, pinching, cutting, and other
injuries. Except for stationary operating controls, avoid contact with mov-

Page 2 HFS ANSI Operating Manual
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ing parts by hands or tools during machine operation. Remove gloves and
secure hair, clothing, jewelry, and pocket items to prevent them from
becoming entangled in moving parts.

1.4 MACHINE-SPECIFIC SAFETY PRECAUTIONS

Eye hazard — This machine produces metal chips during operation. Always
wear eye protection when operating the machine.

Sound level — This machine produces potentially harmful sound levels.
Hearing protection is required when operating this machine or working
around it.

Hazardous environments — Do not operate the machine in environments
where potentially explosive materials, toxic chemicals, or radiation may be
present.

Pressurization — Do not over-pressurize the valve test system beyond the
limits described in this manual and on machine labels. Do not pressurize
the system while the side panels are removed from the test console.

Test gauges — Do not use any gauge above its rating. Do not remove test
gauges while the system is pressurized.

Utility service requirements — Do not exceed the pressure ratings stated in
this manual and on the machine labels.

P/N 89200, Rev. 1

Page 3



1.5 RISK ASSESSMENT AND HAZARD MITIGATION

To achieve the intended results and to promote safety, the operator must under-
stand and follow the design intent, set-up, and operation practices that are unique
to valve testers.

The operator must perform an overall review and on-site risk assessment of the
intended application. Due to the unique nature of high-pressure valve testing, iden-
tifying one or more hazards that must be addressed is typical.

When performing the on-site risk assessment, it is important to consider the valve
tester and the workpiece as a whole.

/A WARNING

High-pressure valve testing may result in the sudden,
unexpected release of stored energy with the potential to cause
property damage or personnel injury. Potential hazards may
include the possibility of high-velocity fluid escaping and high-
energy projectile impact. The end-user must assess the
application and install protective barrier devices, as appropriate.

Page 4 HFS ANSI Operating Manual
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1.6 RISK ASSESSMENT CHECKLIST

The following checklist is not intended to be an all inclusive list of things to watch
out for when setting up and operating this Portable Machine Tool. However, these
checklists are typical of the types of risks the assembler and operator should con-
sider. Use these checklists as part of your risk assessment:

TABLE 1-1. RISK ASSESSMENT CHECKLIST BEFORE SET-UP

Before set-up

O

| took note of all the warning labels on the machine.

| removed or mitigated all identified risks (such as tripping, cutting, crushing, entan-
glement, shearing, or falling objects).

| considered the need for personnel safety guarding and installed any necessary
guards.

| considered the potential hazards that are inherent in high-pressure valve testing,
including the possibility of high velocity fluid escape or workpiece fragmentation,
and have installed appropriate protective barriers.

| read the machine assembly instructions (Section 3) and took inventory of all the
items required but not supplied (Section 2.3).

| considered how this machine operates and identified the best placement for the
controls, cabling, and the operator.

| evaluated and mitigated any other potential risks specific to my work area.

TABLE 1-2. RISK ASSESSMENT CHECKLIST AFTER SET-UP

After set-up

OO O O o O

| checked that the machine is safely installed (according to Section 3).

| identified all possible pinch points, such as those caused by rotating parts, and
informed the affected personnel.

| followed the required maintenance checklist (Section 5).

| checked that all affected personnel have the recommended personal protective
equipment, as well as any site-required or regulatory equipment.

| checked that all affected personnel understand and are clear of the danger zone.

| evaluated and mitigated any other potential risks specific to my work area.

P/N 89200, Rev. 1
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1.7 LABELS

1.71 Label identification

The following warning and identification labels should be on your machine. If any
are defaced or missing, contact CLIMAX immediately for replacements.

TaBLE 1-3. HFS ANSI LABELS

Q O
P/N 29152 o P/N 56300
Mass plate .“GLIMAX Climax label
m climaxportable.com

Made in USA
O #a0

@ P/N 70554 PN B0909

' . Warning label:
Warning label: hand crush haz-
lift point ard

1.7.2 Label location

The following figures display the location of the labels on each of the components
of the HFS ANSI. For further identification of location placement, refer to the
exploded views in Appendix A.

Page 6 HFS ANSI Operating Manual
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FIGURE 1-1. HFS-2 FRONT LABEL LOCATIONS FIGURE 1-2. HFS-4 FRONT LABEL LOCATIONS

Label P/N: 29152, 56300, 80905 Label P/N: 29152, 56300, 70554, 80905

FIGURE 1-3. HFS-6 FRONT LABEL LOCATIONS FIGURE 1-4. HFS-10 FRONT LABEL LOCATIONS

Label P/N: 29152, 56300, 70554, 80905 Label P/N: 29152, 56300, 70554, 80905

P/N 89200, Rev. 1 Page 7



FIGURE 1-5. HFS-14 FRONT LABEL LOCATIONS FIGURE 1-6. HFS-16 FRONT LABEL LOCATIONS

Label P/N: 29152, 56300, 70554, 80905 Label P/N: 29152, 56300,70554, 80905

FIGURE 1-7. HFS-2 RIGHT LABEL LOCATIONS FIGURE 1-8. HFS-4 LEFT LABEL LOCATIONS

Label P/N: 70554, 56300, 80905 Label P/N: 29152, 70554, 80905

Page 8 HFS ANSI Operating Manual



FIGURE 1-9. HFS-14 BACK LABEL LOCATIONS

Label P/N: 29152, 70554, 80905

FIGURE 1-10. CLAMP ARM LABEL LOCATIONS (ALL HFS
MODELS)

Label P/N: 80905

@ALDEFI
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2 OVERVIEW

IN THIS CHAPTER:
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22DIMENSIONS = = = = = = = = = = = & s & e e e e e e s eeae s e e ne 12
2.3 SPECIFICATIONS = = = = = = = = = = = = o & e e e e e e e e e e e s neenn 19
2.4 ITEMS REQUIRED BUT NOT SUPPLIED = = = = = = = = = = = = = = = = = = = = = = = = = - == === - - 19

2.1 FEATURES AND COMPONENTS

The HFS ANSI is a mobile flange-sealing device commonly used for shell or blind
flange testing. The clamping pressure capabilities of the six different types are

shown in Table 4-1 on page 24 through Table 4-6 on page 26.

The hydraulic ram presses an O-ring seal plate against a test valve flange seal face
while simultaneously gripping the backside of the flange with three clamp arms.
This forms a tight seal between the seal plate and the valve flange, enabling the
operator to either blind a test valve flange or supply pressure to it through the seal
plate without applying a compressive load to the rest of the test valve body.

Principle components include:

Adjustable clamp arms—The three clamp arms are manually adjustable to
suit various test valve flange thicknesses and diameters, ensuring that each
HFS ANSI is capable of clamping to a specific range of ANSI/ASME

Class valve sizes.

Pivoting seal plate—Enables the seal plate to pivot and swivel during clamp-

ing for better sealing surface contact with the test valve flange.

Figure 2-1 on page 12 shows the components.

P/N 89200, Rev. 1
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HOIST RING

HYDRAULIC
RAM

SEAL PLATE

L CLAMP ARMS —/‘

FIGURE 2-1. COMPONENTS

2.2 DIMENSIONS

The following figures show the machine and operating dimensions.

Page 12 HFS ANSI Operating Manual
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FIGURE 2-2. HF S-2 DIMENSIONS
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FIGURE 2-3. HFS-4 DIMENSIONS
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FIGURE 2-4. HFS-6 DIMENSIONS
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FIGURE 2-5. HFS-10 DIMENSIONS
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251

251

O
o
26.3

FIGURE 2-6. HFS-14 DIMENSIONS
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FIGURE 2-7. HFS-16 DIMENSIONS
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2.3 SPECIFICATIONS

TABLE 2-1. MASS SPECIFICATIONS

Part number HFS type Mass in Ibs (kg)
88524 HFS-2 26 Ibs (12 kg)
88525 HFS-4 68 Ibs (31 kg)
88527 HFS-6 155 Ibs (70 kg)
88528 HFS-10 342 Ibs (155 kg)
88529 HFS-14 493 Ibs (224 kg)
88530 HFS-16 879 Ibs (399 kg)

24 ITEMS REQUIRED BUT NOT SUPPLIED

The following items are required but not supplied in your CLIMAX product kit:

* High-pressure hydraulic source with 10,000 psi working-pressure hose.
» Low-pressure air source (shop air, 100-150 psi [6.9-10.3 bar]) with air
hose (for HFS-16)

P/N 89200, Rev. 1 Page 19
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3 SETUP

IN THIS CHAPTER:

3.1 RECEIPT AND INSPECTION = = = = = = = = = = = = o oo e e e oo e o m e mm i mm oo - 21
S2LIFTINGANDRIGGING - = = = = = = = = = = = = = o s o oo o oo oo oo 21
3.3 CONNECTING THE HFS HYDRAULIC/AIR CONNECTIONS = = = = = = = = = = = = = = = = = - = - - - - - - 22

This section describes the setup and assembly procedures for the HFS ANSI
hydraulic flange seal.

3.1 RECEIPT AND INSPECTION

Your CLIMAX product was inspected and tested prior to shipment, and packaged
for normal shipment conditions. CLIMAX does not guarantee the condition of
your machine upon delivery.

When you receive your CLIMAX product, perform the following receipt checks:

1. Inspect the shipping containers for damage.

2. Check the contents of the shipping containers against the included invoice
to make sure that all components have been shipped.

3. Inspect all components for damage.

Contact CLIMAX immediately to report damaged or missing components.

Keep the shipping container and all packing materials for future
storage and shipping of the machine.

3.2 LIFTING AND RIGGING

/" WARNING

Falling or uncontrolled swinging of
machinery can cause serious injury or be
fatal to the operator and bystanders. Only
lift the machine by the hoist rings marked
by Figure 3-1.

FIGURE 3-1. LIFTING POINT
IDENTIFICATION
LABEL

P/N 89200, Rev. 1 Page 21



Attach hoist shackles (rated for the lifting loads) to each hoist ring (marked by the
label shown in Figure 3-1) according to Table 3-1.

TABLE 3-1.HOIST RINGS PER HFS TYPE

Number of hoist
HFS type rings required
HFS-2
HFS-4 1
HFS-6
HFS-10
HFS-14 2
HFS-16

3.3 CONNECTING THE HFS HYDRAULIC/AIR CONNECTIONS

A hydraulic line is included with a quick coupler to provide hydraulic pressure for

clamping the HFS ANSI.

Connect the HFS hydraulic hose to

the top connection port on the HFS HFS

ANSI, as shown in Figure 3-2. HYDRAULIC
When clamp pressure is released, ’ HOSE PORT

the HFS ram will slowly retract.

Shop air (100-150 psi [6.9-10.3
bar]) is used to retract the HFS-16.
Connect the HFS retract air hose to
the lower port on the HFS-16, as
shown in Figure 3-2 (a quick cou-
pler is provided).

HFS RETRACT
AIR HOSE
. PORT

The air provides constant pressure
in the retract direction and may be
left connected throughout the test.

FIGURE 3-2. HFS-16 PORTS

Page 22 HFS ANSI Operating Manual
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4 OPERATION

IN THIS CHAPTER:

4.1 PRE-OPERATION CHECKS = = = = = = = = = = = = = o s e oo e e e m o m e o 23
42CLAMPING THEHFS - - - - - - - - - o oo oo s 23
43 CLAMPRELEASING THEHFS - - - - - - - - - - - oo oo oo e e 27

4.1 PRE-OPERATION CHECKS

Do the following checks before operating the machine:

1. Complete the risk assessment checklist in Table 1-2 on page 5.

2. Check that the work area is clear of non-essential personnel and equipment.
3. Check the machine is securely mounted to the workpiece.
4

. Check that the air and hydraulic hoses are routed and secured to avoid trip-
ping, entanglement, or other damage should an air hose or connection fail.

4.2 CLAMPING THE HFS

Do the following to clamp the HFS:

1. Clamp the test valve in the clamp fixture. If testing a 90° valve and using a
Calder universal flanged valve (UFV) tester with tilt capability, refer to the
UFV manual.

2. Check that there is no test pressure or hydraulic pressure to the HFS.

3. Refer to the following tables for the range of flange sizes that each HFS is
designed to test.
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TABLE 4-1. HYDRAULIC LOAD CHART FOR THE HFS-2

ASME class
150 300 600 900 1500 2500
Valve .
size O-ring Maximum test pressures psi (bar)
(inches) size 430 1,125 2,250 3,375 5,625 9,375
(31) (78) (155) (233) (388) (646)
Hydraulic pressure required to seal psi (bar)
12 2121 400 800 1,600 | 2,300 | 3,900 | 6,400
(28) (55) (110) | (159) | (269) | (441)
3/4 2121 400 800 1,600 | 2,300 | 3,900 | 6,400
(28) (55) (110) | (159) | (269) | (441)
1 2130 700 1,600 | 3,100 | 4,700 | 7,800
(48) (110) | (214) | (324) | (538)
700 1,600 | 3,100
11/4 2130 (48) (110) | (214)
1,500 | 3,600 | 7,100
12 22301 103) | (248) | (490)
1,500
2 2-230 (103)

TABLE 4-2. HYDRAULIC LOAD CHART FOR THE HFS-4

ASME class
150 300 600 900 1500 2500
Valve .
size O-ring Maximum test pressures psi (bar)
(inches) size 430 1,125 2,250 3,375 5,625 9,375
(31) (78) (155) (233) (388) (646)
Hydraulic pressure required to seal psi (bar)
700 1,600 | 3,100 | 4,600 | 7,700
2 2230 | gy | (110) | @14) | 317) | (531)
1,200 | 3,000 | 6,000 | 9,000
3 2239 (83) | (207) | (414) | (621)
4 2.350 2,000 | 5,000

(138) | (345)
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TABLE 4-3. HYDRAULIC LOAD CHART FOR THE HFS-6

@ALD ER

ASME class
150 300 600 900 1500 2500
Valve .
size O-ring Maximum test pressures psi (bar)
(inches) size 430 1,125 2,250 3,375 5,625 9,375
(31) (78) (155) (233) (388) (646)
Hydraulic pressure required to seal psi (bar)
6,000
2 2-230 (412)
4,200 | 7,000
3 2-239 (290) | (483)
1,000 | 2,400 | 4,700 | 7,000
4 2l (69) | (165) | (324) | (483)
1,400 | 3,400 | 6,700
S 2358 | (97) | (234) | (462)
1,900 | 4,700 | 9,300
8 el (131) | (324) | (641)
TABLE 4-4. HYDRAULIC LOAD CHART FOR THE HFS-10
ASME class
150 300 600 900 1500 2500
Valve .
size O-ring Maximum test pressures psi (bar)
(inches) size 430 1,125 2,250 3,375 5,625 9,375
(31) (78)  (155) (233) (388) (646)
Hydraulic pressure required to seal psi (bar)
6,000
3 2-239 (412)
6,300
4 2-350 (434)
3,600 | 5,400 | 8,900
2 2 (248) | (372) | (614)
2,500 | 5,000 | 7,500
6 2-364 (172) | (345) | (517)
1,700 | 4,100 | 8,100
8 2312 | 497y | (283) | (558)
2,600 | 6,300
10 2379 | (76) | (434)
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TABLE 4-5. HYDRAULIC LOAD CHART FOR THE HFS-14

ASME class
150 300 600 900 1500 2500
Valve .
size O-ring Maximum test pressures psi (bar)
(inches) size 430 1,125 2,250 3,375 5,625 9,375
(31) (78) (155) (233) (388) (646)
Hydraulic pressure required to seal psi (bar)
8,100
8 2-372 (558)
6,300
10 2-379 (434)
3,500 | 8,700
12 2382 | (241) | (600)
4,000
14 2-383 (276)

TABLE 4-6. HYDRAULIC LOAD CHART FOR THE HFS-16

ASME class
150 300 600 900 1500 2500
Valve .
size O-ring Maximum test pressures psi (bar)
(inches) size 430 1,125 2,250 3,375 5,625 9,375
(31) (78) (155) (233) (388) (646)
Hydraulic pressure required to seal psi (bar)
8,200
8 2-372 (565)
8,500
10 2-379 (586)
2,400 | 5,900
12 2-382 | (165) | (407)
2,700 | 6,800
14 2-383 (186) | (469)
3,500
16 2-385 (241)

Do not use a HFS that exceeds the operating specification listed
in these tables. HFS models must only be used in the flange
sizes and pressure ranges defined. Failure to do so may cause
the HFS arms to slip off the flange while clamping or testing,
which could result in machine damage or personnel injury.
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4. Lift the HFS using a crane or hoist. Keep the crane or hoist attached
throughout the test.

5. Align the seal plate with the top flange of the test valve and hook the HFS
arms over the top flange. Check that the HFS arms are fully engaged on the
valve flange.

6. Ifusing a Calder UFV, refer to the UFV operating manual for the clamping
process.

A\ WARNING

Always keep fingers, hands and other body parts clear of the
clamp mechanisms. Never put fingers, hands or other parts
between the clamp contact surfaces (between the clamp arms
and the test valve flange), as this could cause personnel injury.

7. Clamp to the pressure specified in Table 4-1 through Table 4-6, which is
determined by the following steps:

a) Select the correct valve size and O-ring size in the first two columns.

b) Select the correct valve class and test pressure from the header rows.

¢) Determine the hydraulic clamping pressure at the intersection of the
selected row and column.

Example for the HFS-2 (see Table 4-1 on page 24): using a 1" 300 class valve size
at 1,125 psi test pressure = 1,600 psi clamp pressure.

4.3 CLAMP RELEASING THE HFS

Do the following to release the clamp from the HFS:

1. Shut off the test pressure source.

2. Drain the test pressure from the valve under test using the controls at the
test pressure source.

3. Check that there is zero pressure on all of the TEST PRESSURE gauges.
4. Check that the HFS is supported with a crane or hoist.

5. Release hydraulic pressure to the HFS. If using a Calder UFV, refer to the
UFYV operating manual for the unclamping process.

/i, WARNING

Releasing the HFS before depressurization of test pressure
could cause machine damage or personnel injury.
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5 MAINTENANCE

Table 5-1 lists maintenance intervals and tasks

TABLE 5-1. MAINTENANCE INTERVALS AND TASKS

Interval

Task

Before each use

Before and after each use

Inspect sealing surfaces and O-rings for nick, dings, and chips.

Clean and inspect sealing surfaces and O-ring grooves.

P/N 89200, Rev. 1
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6 STORAGE AND SHIPPING

6.1 STORAGE

Proper storage of the hydraulic flange seal will extend its usefulness and prevent
undue damage.

Before storing, clean the machine with solvent to remove grease and moisture.
Store the hydraulic flange seal in its original shipping container. Keep all packing

materials for repackaging the machine.

6.1.1 Short-term storage

Do the following for short-term storage (three months or less):

1. Clean the machine with solvent to remove grease and moisture.
2. Spray all unpainted surfaces with LPS-2 to prevent corrosion.

6.1.2 Long-term storage

Do the following for long-term storage (longer than three months):

1. Follow the short-term storage instructions, but use LPS-3 instead of LPS-2.

2. Store the shipping container in an environment out of direct sunlight with
temperature < 70°F (21°C) and humidity < 50%.

6.2 SHIPPING

The hydraulic flange seal can be shipped in its original shipping container.

6.3 DECOMMISSIONING

Refer to Appendix A for component assembly information.
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APPENDIX A ASSEMBLY DRAWINGS

Drawing list
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FIGURE A-2. HFS-4 ASSEMBLY (P/N 88525) - - = = = = = = = o o o e e e e e e e 35
FIGURE A-3. HFS-6 ASSEMBLY (P/N 88527) - = = = = = = = o o e e e e e e e 36
FIGURE A-4. HFS-10 ASSEMBLY (P/N88528) - - - - - = = = = = = = o - o e e e e e e m o 37
FIGURE A-5. HFS-14 ASSEMBLY (P/N 88529) - - - = = = = = = = & o e e e e e e e m e m e 38
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FIGURE A-4. HFS-10 AsseEmBLY (P/N 88528)
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FIGURE A-6. HFS-16 AsseEmBLY (P/N 88530)
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TABLE A-1. SPARE PARTS KIT

Part

number Description
89441 KIT HFS-2 SEAL PLATE O-RINGS
89442 KIT HFS-4 SEAL PLATE O-RINGS
89443 KIT HFS-6 SEAL PLATE O-RINGS
89444 KIT HFS-10 SEAL PLATE O-RINGS
89445 KIT HFS-14 SEAL PLATE O-RINGS
89446 KIT HFS-16 SEAL PLATE O-RINGS
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