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All units received a new outer shaft seal rated 50 psi- SKF 3689, CRW5 R  
NOTE: when reassembling, use pin thru hole in shaft to allow turning the shaft manually to maintain easiest motion when aligning and tightening case bolts. The slightest misalignment will cause binding, easy to sense when turns freely.  
Bolt seals – flat .070 x .160 ID, or possibly a 2-007 oring
Case seals – flat .070 x .070 x 2.985 ID (frnt) and 3.070 ID (rear),  MMC flat 041s for both,
A 041 Oring can probably be used in the front but not rear because of extrusion.  A 041 quad ring would probably work too,  might squeeze down more so motor axial clearance may be reduced
#1	Orig. Fresh Water version test unit
6 wks submerged 2013 TTank and 60’ Hopkins
Do not recall if opened completely, just the shaft seal

No#   	saltwater unit, same mods as #1, only lasted a few hours between TTnk and deployed
May 2014

#2  	Currently deployed , poor digital feedback but still operating (divers)   oct 14,2014
	Not sure if it is a new one or refurbished #1
	Recovered 5/27/15  Still running fine!!!!!!!!  
	Runs perfectly, SwLock fitting installed, bubble check very slight leaks on rear seal.  All other seals OK. Decided to run bead of #2 sealant and add overwrap of Scotch 130C sealing tape over rear seal.  NOTE-no evidence of #2 and grey sealing tape was no longer effective, loose.  
Available as a spare. 

#3	Old #1?  Had been originally deployed April 2014.  Not continuous because of KFA issues.
Just recovered Oct 14 2014.  Leaked and failed. Had showed poor signals for awhile.  So probably had a slow leak.  
#4 	New- Tried Fast Cure 5200 to replace Silicon RTV for sealing bolts and case seals since past experience showed Silicon did not adhere well to painted surfaces so I felt it was unreliable.
	5200 is very messy and even the fast cure takes 24 hrs to cure.  The rear flat seal seemed too large and did not fit well, it extruded when first reassembled with the 5200.  The 5200 did act like a lubricant and may have contributed to the extruding.  I swapped that seal with a  used one from returned unit.  I felt the 5200 would hold the seal in place after it had cured.  This unit sat overnight and looked ready to go.  Sat 48 hrs before going in t tank.  
	11/10  Only lasted 2 day at 15’ and 2 day @ 30’.  Initial visual indicated no problems.  Flooded 115 mls. + pressure inside.  During disassembly rear seal extruded.  This prompted us to wonder if the 15 psi at the tank bottom, ~100 lb force on the endplates, had extruded the seal and had retracted on retrieval. 


T1	#3  was Cleaned and seal areas restored.  Brushes removed.  KolorKut was applied on internal seal areas.  This was reassembled with original seals, no added greases or sealants except the bolt seals and the shaft seal.
	Intent was to see where problem areas were by submerging for 24 hrs.  
	Recovery yielded small amt of water had leaked mostly from the case seals.  A slight indication of water was on the shaft and wire seals.  The wire seal indication may have been from residual water on the wires and shaft seal indication may have been from water in the pin hole on the shaft.  
	This unit was then dried and cleaned and reassembled again with KolorKut applied.  This time again without added grease or sealant on the case seal but with an external wrapping of self-fusing tape on the electrical connections (3M 70, gray) and 3M 130 around the case seals. 2 diff types checked for fusing and tolerance to water.   Since the rear seal has no stabilizing groove like the front seal, it also had a large hose type clamp installed to hold the tape and seal in position.  
	After 14 hrs at 30’ in the TTank, recovered, excess external water blown off including the shaft.
	Unit had leaked ~18mls.  Opening revealed water traces in multiple places even though the unit had been carefully maintained in the deployed orientation.  A slight film of water was under the front seal SFusing tape, none seen under the rear tape.    Cleaned and dried, the unit was reass. With a diff front cap which had a SwLfitting for a pressure check.  10 psi applied, soap solution applied,  the only bubbles detected were from a pinhole in the rubber wiring ~4” from the dorn type fitting.  
11/13  This finding rendered this whole last test inconclusive so the hole was sealed and covered with adhesive lined heat shrink tube.  Retested sealed. 
 Unit with KKut and SFusing tape precut to ½” (easier to manage the full 1” wide). No clamp was applied to the rear seal.  Was set back in TT at 30’ for 4 hrs (remainder of day/week) so could be checked.    
Rechecked for drips, not opened,  OK –sent back to bottom of Tt for 4 days.
4 days (11/18)  rechecked, opened, 4-5 drops of water.  No obvious source.
11/18  Unit cleaned, dried, New flat seals 041 MMCarr,   installed with a slight film of Locktite Gasket Sealant #2
Reassembled including 3m 130 self fusing tape.  Bubble check showed slight air leak out end of cut (but thought to be sealed) wire.  resealed and recheckOK.   Back to bottom of TT. 11/19 @ 1500 hrs 
Recovered 11/24, 10 drops? Source possibly shaft seal,   or the rear seal which had the self-fusing tape but an insufficient amount of  gasket sealer, no evidence in some areas, hard to evenly spread a film, better as a bead.
Testing terminated
T2	for shoreside testing-  #4 Rebuilt to operable condition by using damaged internal parts from previous units. A check showed good electrical feedback signal and normal unloaded running characteristics.   An oring fitted to the rear seal sealed for awhile until it extruded from the closure pressure.  
	11/19  Resealed with new flat 041 rings.  The unit was loosely assembled and a coating over (not rubbed on seals) the body seal grooves of Loctite Gasket Sealer2 applied before the unit was tightened down.  This forced the material to form it’s own seal outside of the rubber one.  SFusing tape applied to the rear seal.   Unit had 1/16th NPT plug removed and replaced with a SwLk ¼ tube adaptor so 10 psi applied and a bubble check done-- OK,  Unit resealed with GS2 on orig. NPT plug.  
Back to Chad and Kent for power cycling in TT.  
11/24 checked dry, 4 days !!  Front seal gland cleaned (easily with Acetone)  new flat seal.  LT GS2 applied as previously.  SW / NPT fitting installed , 10 psi, bubble checked.  Back into the test tank for more cycling, prop installed this time for loading.
12/2 checked dry and 0 pressure buildup. Not opened.   Cycling continued 200-400 cts, reversing as well, 1 full cycle/hr.   12 days no leaks 
Ran fine till ~12/6.  Comm’s problem.  Unit pulled, bench run fine on 12vdc PS.  SWLok connector opened, slight pressure, no drips, v. Sl pink on Kkut.    
	Resume retest?  
1/6/15 cleaned cap, installed new 2-008 orings on bolts.  Film of locktite #2 on front sealing face. Bubble check OK.    Ready for shoreside tank testing.
Unit opened and resealed using new flat seals, cleaning seal areas, clean and regrease shaft and sealing bolts several times, bubble check at 8-10 psi.    Has consistently been dry each time, (opened to repair damaged brushes during hi amp runs)

#5 Modified 12/4/14 with 50 psi seal, LocT GasketSealer 2 on body seals, wire seal, SF tape on rear seal, grease on bolt seals, bubble checked.  Same as T2.   
Started in tank testing 2/4/15.  Running and soaking near surface as we tested out some PS and controller 12-24V  configurations.
Ran fine, 2/25, quick check, soaking at 1 meter depth.
Deployed 5/27/15
#6  2/28/15 Modified as above on #5.   Ready for tank testing
	3/20--2 weeks running bottom of TT-
	Deployed 5/27/15
Both #5,6 deployed units running but poor comms and acting like they have been current limited. Stop then start when divers tap prop,  I recreated this behavior in lab when I current limited <2 A at 4 volts. Since both units acting similarly I suspect a common system issue to be solved before start swapping units.  KFA died early July so everything in abeyance till get shFOCE back up.  
#7 2/23/20--2 weeks running bottom of TT
	3/20--2 weeks running bottom of TT
	Available as spare when connectorized	
