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Proper installation of valves into used Luxfer aluminum medical oxygen cylinders

Installation of straight-thread valves into used Luxfer medical oxygen cylinders should be performed according to guidelines established by the Compressed Gas Association in the current edition of CGA V-11, which states that final torque values must be provided by the cylinder and/or valve manufacturer.

Luxfer has extensive experience with new aluminum and composite cylinders, as well as new valves of the standard 870 post-type valve design for oxygen. For such new equipment, Luxfer recommends a torque value of 75 ft.-lbs. However, under certain circumstances described below, this torque value may not apply. 

The standard 870 post-type value design was introduced more than three decades ago, and for many years thereafter, the few valve brands available were all very similar in terms of design and sealing technique. Luxfer’s single recommended torque value of 75 ft.-lbs. worked well with valves made by this limited number of manufacturers. Today, however, many more valve brands called “870 post-type valves” are on the market—and even though these different valves may have similar thread dimensions, they differ in design, and they do not all seal the same way.

Thus, Luxfer’s current recommended torque value of 75 ft.-lbs. applies only to the installation of a new standard brass, straight-threaded, nickel-coated 870 post-type valve with an approved o-ring into a new Luxfer oxygen cylinder. The o-ring makes a seal in a seat that Luxfer has machined into the cylinder opening. Since Luxfer seat dimensions may differ from those used by other aluminum cylinder manufacturers, Luxfer’s recommendations only apply to Luxfer cylinders. The o-ring material and size are critical for a leak-tight seal—not just any o-ring will work properly with a Luxfer cylinder. In fact, with valve types that use a metal o-ring, if the o-ring is installed incorrectly, gas will leak from the cylinder no matter what torque is applied.

Once a cylinder has been in the field and in use for several years, a variety of factors can contribute to valve-related leakage. Luxfer has no control over how its cylinders are handled and maintained in the field. Luxfer doe not know whether a cylinder has been abused or misused. Luxfer does not know which of a variety of different valve designs may have been installed, nor does Luxfer know whether installed valves have been over-torqued or otherwise abused. Consequently, Luxfer cannot make torque recommendations suitable for all conditions and valve designs. Nonetheless, the guidelines below may be useful in troubleshooting leaking valve-cylinder connections.

If a valve has been improperly over-torqued, threads of the cylinder and/or valve may have been deformed. With deformed threads, a normal torque of 75 ft.-lbs. may not create a leak-tight seal. Luxfer has received field reports that 90 ft.-lbs. of torque or more may be required to obtain a leak-tight seal with used cylinders and valves. Such high torque values can further distort threads.

If a valve-cylinder connection is not leak-tight at or below 85 ft.-lbs., check the o-ring, o-ring installation and o-ring material—and use a thread gauge to check threads for distortion.

Torquing problems can also arise from using an improper o-ring, from improperly installing an o-ring or from failing to use an o-ring when it is required. If a valve is used that does not require an o-ring or that makes a leak-tight seal in a different way, an installer might over-torque the valve by mistake. Make sure to understand all the characteristics of the valve being installed. 

Some valve installers fail to measure torque at all. Others fail to check whether threads have been previously distorted. Some fillers who discover a leaking connection simply tighten the connection further without checking torque. These all-too-common negligent practices cause additional thread deformation. No valve installation or tightening of the valve-cylinder connection should be performed without using a torque tool set and calibrated to the proper value.

Always inspect threads visually for obvious signs of damage each time a valve is removed from a cylinder. It is also a good practice to check threads for conformity with a thread gauge. When installing or re-installing valves, always follow the guidelines in CGA V-11 and control torque with reliable, calibrated torquing equipment.

When re-valving used cylinders and valves, always start the installation by hand. This gives the installer an opportunity to ‘feel’ any undue resistance or abnormality. If an abnormality is found, the cylinder and valve threads must be inspected and the cylinder threads must be gauged. Inspect valve threads—especially the lead thread—to verify that they are within specification. If no abnormality is found, finish torquing the valve with a manual tool set to not more than 85 ft.-lbs. (for a tool with a range of plus or minus 5 ft.-lbs., set the torque at 80 ft.-lbs). 

Using automatic equipment—Luxfer is not aware of any automatic equipment sensitive enough to control torque in the narrow range needed for proper valve installation. Therefore, automatic equipment should be used only after insertion by hand and before the final torque with a calibrated manual tool. To avoid over-torquing, the setting on automatic equipment should not exceed 75 ft.-lbs. so that final manual torquing can finish the job and verify the proper torque.

