Installation Instructions for Moeller Retrofit Locking Device Parts for GDLS EFV

Revised June 8, 2005 to add SW31644 and SW31645 lockrings for rosan fittings

1.0 PURPOSE: 

1.1 This instruction explains the procedure to assemble Moeller Mfg. retrofit lockrings and sleeves on bulkhead fitting ends, defines the required interfacing dimensions and provides general information that may be useful. It is provided to assist the users in developing their own work instructions for these retrofit parts. 

2.0 SCOPE: 

2.1 This instruction is applicable to Moeller Mfg., (Cage 08244), part numbers SW31627 through SW31638 for installation on hydraulic fittings on the General Dynamics Land Systems (GDLS) EFV. This instruction is for reference purposes only and is not a controlled document. 

3.0 SYNOPSIS: 

3.1 Each fluid connection is secured by installing a Moeller lockring and sleeve over the existing GDLS parts. No changes to the GDLS parts are required. The lockrings fit over the hexes of the bulkhead fittings and jam nuts. The sleeves fit over the coupling nuts that are part of the hose assemblies. The lockrings and sleeves are designed to be a tight slip fit over the appropriate GDLS the bulkhead fittings, jam nuts, and coupling nuts. Even though there are numerous part numbers involved, it should be quite obvious which Moeller part fits which GDLS part. With the exception of the size -04 and -06 sleeves, it is not physically possible to install the Moeller parts on the wrong GDLS parts. The correct match-up of the -04 and -06 sleeves should also be intuitive as the beamseal-type coupling nuts are considerably shorter than the flareless nuts, and the Moeller sleeves that fit them are considerably shorter than the sleeves that fit the flareless nuts. The list of all Moeller parts, equivalent GDLS Part Numbers (P/Ns) and what they fit is as follows:

Moeller P/N
Nomenclature 
GDLS P/N
 Fits Detail P/N

SW31627
Lockring -06
AV2170568
AS5019T06

SW31628
Sleeve -06
AV2170567
029001-6C

SW31629
Lockring -16
AV2170566
AS5019T16

SW31630
Sleeve -16
AV2170565
3-03089T16 & 3-0374T16

SW31631
Lockring -20 small
AV2170562
AS21924-20

SW31632
Sleeve -20 small
AV2170561
029020-20C

SW31633
Lockring -20 big
AV2170564
AS5178J20

SW31634
Sleeve -20 big
AV2170563
3-03089T20

SW31635
Lockring -04
AV2170570
AV2170524 & AS5019T04

SW31636
Sleeve -04
AV2170569
029001-4C

SW31637
Sleeve -06 beamseal
AV2170579
3-03074T06

SW31638
Sleeve -04 beamseal
AV2170580
3-03074T04

SW31644
Lockring -16 rosan
AV2170591
AS1986T16

SW31645
Lockring -20 rosan
AV2170590
AS4099T20

The lockring locates axially against the outboard face of the hex of the bulkhead fitting or jam nut. The sleeve locates axially against the outboard faces of the hex of the tube coupling nut. In all cases the Moeller parts cover the majority or all of the hexes. 

The lockring is designed with a series of fingers, and the sleeve is designed with a series of detents positioned such that when everything is assembled the fingertips of the lockring will engage the detent area of the sleeve. The flexible beam "fingers" of the lockring act against the detents of the sleeve to generate a ratcheting-type prevailing torque that prevents the coupling nut from loosening. It should be stressed that the Moeller parts function as a secondary locking device. The primary locking device is the correct tightening torque applied to the coupling nuts and jam nuts. Additionally, effective sealing is dependant on the correct tightening torque applied to the coupling nuts. The Moeller parts do not directly contribute to effective sealing. However, they do prevent the coupling nuts from loosening inadvertently, which does help to maintain an effective seal. 

NOTE -  Even though they are a slip fit, the Moeller lockrings and sleeves are designed to be captured so that they cannot fall off once everything is assembled. However, it is necessary that they be retained in place so that they cannot slide back and forth axially. The retention is by the application of RTV silicon as explained in the following paragraphs. Additionally, The function of the locking device as a whole depends on the bulkhead fittings, elbows, and jam nuts not rotating.  Anti-rotation of the jam nuts and bulkhead fittings and elbows is assured by torqueing the jam nuts to the correct limits and applying thread locking compound (i.e. Loctite) to the appropriate thread area to act as a secondary locking device. 

4.0 PREPARATION: 

4.1 The installation of the Moeller lockrings and sleeves requires that all the GDLS coupling nuts be disassembled from the bulkhead fittings. Additionally, all jam nuts, elbows, and bulkhead fittings must be removed as well. Once disassembled, the bulkhead fittings, jam nuts, and any associated elbows serving as bulkhead fittings must be cleaned to remove all traces of oil and/or hydraulic fluid from the surfaces to which the RTV and thread locking compound will be applied. The RTV will be applied to the hexes and faces noted above. The thread locking compound will be applied to the innermost threads (only) of the elbows and bulkhead fittings in the area that the jam nuts seat. 

4.2 Once disassembled and cleaned, the Moeller parts must be test fit on to the correct mating parts as per the table above. The Moeller parts should slide fully into place and seat positively with nothing more than hand pressure required. Pay particular attention to assure that the sleeve will go all the way over the tube coupling nut so that the end of the nut is flush with, or projects slightly through, the end of the sleeve. 
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Removal of the Moeller lockring and sleeve should not require anything more than pulling them off by hand. The nominal slip fit clearance is approximately .020" (0.50mm) which is similar to the clearance of a standard wrench or socket over a nut or bolt. If any significant drag or tendency to stick is noted then the problem is most likely wrenching damage or manufacturing defects (e.g. burrs) to the hexes of the bulkhead fittings, jam nuts, or tube coupling nuts. Minor damage or burrs can be repaired by using a fine file or emery cloth. Following any repair, verify the proper fit of the Moeller parts, and once verified thoroughly clean the repaired part as necessary to remove all traces of metal particles or abrasive. 

4.3 If the Moeller parts cannot be hand assembled and removed as described above, then either damage or defects was not adequately repaired, or the Moeller part / GDLS part combination is wrong. In this case it would be necessary to perform a dimensional inspection of the GDLS parts and anything found to be non-conforming must be replaced. Under no condition should it be necessary to use a tool of any kind for the Moeller parts to slide fully into place and seat positively.

4.4 Finally, test fit the jam nuts onto the appropriate elbows and bulkhead fittings. It should be possible to screw the jam nuts on fully by hand. If significant drag is noted than there is thread damage, and any damaged parts must be replaced.  

5.0 INSTALLATION OF MOELLER PARTS

5.1  The first step is to assemble the bulkhead fittings, elbows, and sealing washers into the bulkheads. This is all to be done as per the standard GDLS instructions except thread locking compound is also to be used. The jam nuts should be screwed onto the bulkhead fitting or elbow until the distance from the bulkhead is roughly equal to the thickness of the jam nut. Then apply the thread locking compound only to the threads that will be engaged and covered by the jam nut when the jam nut is fully tightened. Do not apply the thread locking compound to the jam nut before starting it on the bulkhead fitting or elbow as this would result in thread locking compound on the threads engaged by the tube coupling nut. The objective here is to limit the thread locking compound to securing the jam nut only, and not have any at all on the threads where the coupling nuts go. 

5.2 Tighten the jam nuts to the standard torque limits specified by GDLS. Inspect for any excess thread locking compound on the threads where the coupling nuts go. If any is found clean it off. 

5.3 Apply a light coating of RTV silicon to the hex and adjacent outboard face of the bulkhead fittings and jam nuts or in the case of "Rosan" type port fittings, apply the RTV to the exposed serrated teeth and adjacent face. Avoid getting any RTV on any of the thread. The coating thickness should be within the range of about .010" (0.25mm) to .060" (1.50mm) total thickness, and it should be fairly continuous. 

5.4 Install the Moeller lockrings over the appropriate bulkhead fittings and jam nuts or port fitting as per the table above. Be sure they slide fully into place and seat positively. The Moeller lockrings should stay in place by themselves. If the orientation of the bulkhead fitting or jam nut is such that the lockring tends to slide off or shift, secure it temporarily with some masking tape until the RTV cures.

5.5 Apply a light coating of RTV silicon to the hex of the tube coupling nuts. Avoid getting any RTV in any of the thread. The coating thickness should be within the range of about .010" (0.25mm) to .060" (1.50mm) total thickness, and it should be fairly continuous. 

5.6 Install the Moeller sleeves over the appropriate tube coupling nuts as per the table above. Be sure they slide fully into place and seat positively. Verify that the end of the nut is flush with, or projecting slightly beyond, the end of the sleeve. The Moeller sleeves should stay in place by themselves. If the orientation of the coupling nut is such that the sleeve tends to slide off or shift, secure it temporarily with masking tape.

5.7 Allow the RTV to cure per the manufacturer's instructions. Note - the RTV silicon cure time may be slightly longer than the manufacturer specifies due to the fact that the RTV silicon is being used in tight confines and no air can diffuse through the Moeller parts. 

5.8  Once the RTV is cured, apply a light film of oil or hydraulic fluid to the threads inside the coupling nuts and the detent surfaces of the sleeves. 

6.0  TIGHTENING THE FITTINGS:

6.1  Assemble the tube coupling nut onto the bulkhead fitting and screw together until the locking device begins to engage. Use a wrench and continue to tighten. Once the locking device has engaged there should be a pronounced ratcheting (click-click-click) feel while tightening. Continue tightening until the coupling nut is seated. Once the nut is seated the end of the lockring fingers should overlap the detents by .130 inch nominal. There is considerable tolerance allowed for the overlap dimension but in no case should the overlap be less than .060 inch or should the fingertips extend past the detents. 
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6.2  Loosen the nut 1/4 - 1/2 turn CCW to relieve any seating forces. The ratcheting feel of the locking device should be apparent.

6.3  Stop loosening and use the torque wrench to measure the prevailing torque generated by the locking device. This will be the torque necessary to begin turning the nut in the CW tightening direction and causing the locking device to click one or two times. The dial needle on the torque wrench will oscillate as the locking

device clicks.  Be careful not to tighten the nut too quickly or the ratcheting effect might cause the needle to bounce resulting in erroneous readings.  Observe and note the peak torque value obtained.

6.4  The measured prevailing torque for the Moeller locking device should be within the range specified as follows:

Fitting size
Prevailing torque range in/LB
Nominal prevailing torque in/LB

-04
10 - 25
15

-06
10 - 35
20

-16
200 - 300
250

-20
250 - 450
350

6.5  As with all prevailing torque type locking devices, the most accurate way of achieving the proper tightening torque is the "Torque Plus" method. Note the actual measured prevailing torque a specific Moeller locking device generates (i.e.  230 in/LB.) as explained above and add that value to the standard tightening torque range that the fitting would normally require (i.e., 1000 - 1200 in/LB) and tighten to sum total (i.e. 1230 - 1430 in/LB). 

6.6  An alternative method is to simply add the appropriate nominal prevailing torque value (as per the table above) to the standard tightening torque range that the fitting would normally require.  For example, if a standard size -06 fitting is to normally be tightened to 300 - 350 in/LB, the same fitting with a Moeller locking device should be tightened to 320 - 370 in/LB. 

7.0  CUSTOMER SUPPORT

7.1  Any questions, comments, or suggestions regarding this procedure and/or the Moeller locking device parts are most welcome. Please contact:

Kurt Bynum

VP - Moeller Mfg. Co., Inc.

Phone  (800) 321- 8010  ext. 307

Fax      (248) 960-1593

Email   selflock@comcast.net

Additional information about the Moeller locking device is available on line at our company web site:

http://www.moelleraircraft.com
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