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This document may have been updated since your last visit 

with new information, changes, and corrections.
 

Be sure to visit my presentation web site and download the 

latest version of this document.  It could make an important 

difference in your work!
 

http://aviation.derosaweb.net/presentations 

Thank you, John  

PLEASE NOTE

ċ Photos marked with this symbol are courtesy of Wings and Wheels

ċ Photos marked with this symbol are courtesy of Cumulus Soaring

ċ Photos marked with this symbol are courtesy of Craggy Aero
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Presentation Overview
Aircraft pneumatic air lines and ports are vital to the safe 

functioning of critical instrumentation such as air speed 

indicators (ASI), altimeters and transponders.  

Air lines are also very important for the proper functioning 

of other instruments such as variometers and flight 

computers used to optimize soaring flight. 

This document is an attempt to help you understand these 

glider pneumatic systems to install, test, 

maintain, plus other technical details.

Any of your questions, comments or corrections are 

always very welcome!
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Basics of Air Lines

This document may have been updated!  

Be sure to download the latest version!

http://aviation.derosaweb.net/presentations
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Air Lines ï Typical Instrument Use

6

Capacity

Static

Pitot

Static

Total Energy

Pitot

Static

Capacity Flask

Static or 

Total Energy



© 2025 John H DeRosa - john@derosweb.com OHM ɋ- http://aviation.derosaweb.net/presentations

Types of Glider Pneumatic Sources
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Static ï These are pairs of rather small holes found on the left and right 

side of the fuselage.  Each pair is cross-connected to one another.  Most 

often found at a point on the fuselage perpendicular to the flow of air but 

may be found near the nose or along the gliderôs tail boom, or a 

combination. There may be more than one pair of static ports on a 

sailplane and can also be found in multi-port total energy probes. 

Pitot ï Typically found on the nose of a glider.  May also be found in 

multi-port total energy probes.  

Total Energy ï A probe commonly found on the front of the vertical 

stabilizer fin, sometimes just aft of the canopy on the fuselage.  This is 

connected to both mechanical or electronic variometers to increase their 

accuracy.  This probe also comes in ñdoubleò or ñtripleò port versions 

which can add static and/or pitot sources.

Capacity Flask ï This is an insulated and leak proof flask whose internal 

stabilized pressure level is used by mechanical variometers, and some 

older electronic versions, to be compared to that of the static port 

pressure.   Becoming less common in modern glider systems.

Note: The descriptions below provides limited physical information about each sources type but not the function of each.
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Air Line Tubing
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ÅAir lines in gliders are almost always 3/16ò (5mm) inner diameter (I.D.) PVC tubing.  

Å Air lines are attached to instruments via barbed fittings which prevent air leaks.

Å Only buy air line materials from a reputable glider equipment dealer!  These will be 

easier to work with and will remain flexible for a very long period of time.         

Consider this rather cheap insurance! 

Å Good quality air line material is NEVER found in your local stores.  It is not hardware 

store tubing.  It is not automotive brake line hose.  It is not medical tubing.  

HOWEVER, there is one important caveat to this rule1

1 Mike Borgelt states; ñDO NOT use very soft wall tubing for the total energy line and make sure this line is well secured 

so that it cannot move under changing G loads due to maneuvering and/or turbulence. This will prevent spurious 

transient signals on the vario caused by volume and hence pressure changes in this line. Long lengths of tubing should 

be of the less flexible plastic or rigid nylon pressure hose.ò For details see http://www.borgeltinstruments.com/?page_id=252
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Valuable Information from Borgelt
http://www.borgeltinstruments.com/?page_id=27  

http://www.borgeltinstruments.com/?page_id=27
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Mechanics of 
Air Line Instruments

This document may have been updated!  

Be sure to download the latest version!

http://aviation.derosaweb.net/presentations
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Mechanical Airspeed Indicator 

Mechanism Details

Source: Dave Rolley soar.rubber.duck@gmail.com
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Mechanical Altimeter
Mechanism Details

Source: Dave Rolley soar.rubber.duck@gmail.com
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Mechanical Variometer
Mechanism Details

Source: Dave Rolley soar.rubber.duck@gmail.com
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Mechanical 

Variometer

Mechanism 

Details
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Air Lines ï Capacity Flasks
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Å Capacity flasks, sometimes called ñbottlesò, are a critical 

component of most mechanical variometer systems. Capacity 

flasks are typically not used with electronic variometers.

Å Capacity flasks come in several sizes based on their volume 

and are specific to the variometer manufacture and model.  

Common internal volume sizes are 0.45 liter and 0.90 liter. 

 

Å To read more about variometers and capacity flasks refer to 

Chapter 4 of the FAAôs ñGlider Flying Handbookò in the 

ñVariometerò section.  This manual is found online at 

https://www.faa.gov/regulations_policies/handbooks_manuals/

aircraft/glider_handbook for technical details and information. 

Winter
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Mechanical Variometer
Mechanism Details

Source: https://en.wikipedia.org/wiki/Variometer
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Replacing Air Lines

This document may have been updated!  

Be sure to download the latest version!

http://aviation.derosaweb.net/presentations
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ITôS IMPORTANT TO LABEL 

EVERY AIR LINE BEFORE 

REMOVING ANY TUBING FROM 

AN INSTRUMENT!
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Air Lines ï Removing/Replacing ï Part 1
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ü Take pictures behind the instrument panel of all the air lines from several angles.  

ü The pneumatic port names are usually written on the rear of the instrument. This 

helps identify air lines and to prevent reversing air lines and causing unintended 

(and potentially dangerous) results.  Sometimes instrument port names are 

missing, hard to read, or in a foreign language.  

ü The air lines imbedded in the fuselage at the factory are seldom replaced due to 

the difficulty in accessing them. 

ü Before removal/replacing any air line you must document each line, one at a 

time, as to which aircraftôs instrument & port it connected to and its function if 

known (see later sliders to help identify the function of unknown lines).

ü Hint: Write the air lineôs details on colored coded electrical tape ï see the table 

below. 

Automotive Vacuum Line Tool ~$10

Replace old & age hardened air lines to prevent leaks.  You should 

decide to replace all easily accessible air lines as a matter of course 

during a panel refit/refurbish. This is cheap insurance.
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Air Lines ï Using Colored Tubing
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Before After!

Using color coded air lines makes it much easier 

to identify and trace air lines by function!

ċ Difficult!          Easy! Č
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