Quickwater Marine quicKutter™ Series 16
Evaluation & Fitting Instructions


Fitting Instructions
Series 16 UK Edition

H4 Marine Ltd 01822 852466 info@H4marine.com

Basic quicKutter™        

Part 1:
 Evaluation

Name of Owner or Owner’s Rep


Name of Builder


Name of Fitter


Location of vessel during fitting


Date available for evaluation


Date available for fitting


Shaft, aft support arrangement: 



View is from aft to fwd with the propeller removed. Tick the picture that closest resembles the vessel.
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Identify the Carrier Material

O Steel
O Stainless Steel
O Aluminium  O Bronze    O Fibreglass  O Other

Refer to the sketch on page (2) and use the description terminology to compile the Critical Information Table on the following page:
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Critical Information Table

	Enter dimensions all in inches or all in mm. Do not mix inches and mm in this table.
	Port strut
	Single strut 

or

Centre strut
	Starboard

strut

	Prop-shaft dia
	
	
	

	Prop hub forward face OD 
	
	
	

	Brg carrier gap to prop hub
	
	
	

	Brg carrier length outside
	
	
	

	Brg carrier OD 
	
	
	

	Brg carrier ID
	
	
	

	Bearings estimated diametric play
	
	
	

	Engines - state if rubber or rigid mounted
	
	
	

	Shafts - estimated fwd movement
	
	
	


The information recorded above will be used to provide a detailed quotation.
Print name:
--------------------------------Date:

-------------------------------------Date

Signature:
---------------------------------


------------------------------------

Owner/Owner’s representative



Quickwater Authorised Distributor

Fitting Instructions

Basic quicKutter™ (patents pending)
Series 16

Part 2:
Fitting (follows from Part 1: Evaluation)

Product required per shaft

· 1 off quicKutter™ Series 16 cutting head holder (holder)

· 1 off quicKutter™ Series 16 cutting head (head) 
· 1 off Spool Blank Series 16

· 3 off 316SS M8 X 20mm SHCS

· 1 off 316SS M6 X 16mm SHCS

· Qty off 316SS M6 CSCS or M4 CSS to fix the spool to the propeller boss. (Refer below Spool Selection Table to determine the size and number of screws required to fix the spool to the propeller boss for different shaft diameters).

· **Epoxy resin (Selleys Super Strength Epoxy or equivalent)

	<Spool 
	Selection
	Table>
	*Drill bit
	*Drill bit
	*Tap

	Shaft diameter (inches)
	Screw diameter

(mm)
	No of screws required
	Locate hole
	Tap hole

(thread hole)
	(Requires all 3)

Taper

Intermediate

Bottom

	1 to 1 ½ 
	4
	3 to 4
	4.0mm
	3.3mm
	M4

	1 ¾ to 2
	5
	3 to 4
	5.0mm
	4.2mm
	M5


Equipment required

	· Lathe to machine spool

· Means to remove propeller

· Metal hand-saw & file
	· *Drill bits for Holder:       6.9mm and 8.0mm

· *Taps for Holder:            M8x1.25 

           (requires all 3, Taper, Intermediate & Bottom)

	· Electric grinder

· ***Dummy shaft suit shaft Ǿ
· Electric drill
	· *Allen keys 6 & 5mm 




NOTE:

It is essential that 

1. All components are bedded on epoxy including all threads and mating surfaces. (This is necessary to prevent corrosion in stainless steel fixings, vibration causing any loosening and to avoid localised stress between uneven surfaces)
2. Holders should be treated as brittle and should not be deformed or subjected to shock loads during fitting.

3. All fixings should be hand tightened using a standard Allen key with approximately 100mm leverage.
Helpful hint: When tapping into bronze always use the correct size drill. Never use worn taps. Always start with a taper, and as soon as there is slight resistance remove the tap and switch to an intermediate tap. As soon as there is slight resistance remove and switch to a bottom tap. As soon as there is slight resistance remove and switch to a taper tap. Continue this sequence until the desired tapping depth is achieved. Any attempt to sneak an extra turn may cause the tap to seize and will probably result in a broken tap. Use a proper tap wrench, never use a spanner. 

---------------------------------------------------------------------------------------------------------------------------

1. Machining the Spool Blank

· First determine the Spool Blank can be successfully incorporated into the existing gap between the bearing carrier and the propeller hub (go back to sketch on page 2). At all times the quicKutter™ blades must remain over the spool surface as the propeller shaft is thrust forward or backward when the vessel is underway or manoeuvring.  

· If the gap is sufficient it is recommended the Spool is located on the FWD face of the prop hub. [see Method 1 on page 5]

· If there is insufficient gap it is recommended all or part of the spool is located over the prop hub. [see Method 2 on page 5]

           Method 1:

Determine if there is sufficient gap:

Longitudinal movement of the shaft occurs when the vessel is travelling ahead or astern. If the vessel engine is hard mounted or otherwise firmly secured (eg rear pivot pins) the shaft may move longitudinally, no more than 0.040” fwd & 0.040” aft. However, the engine may be “soft” mounted on rubber mounts. In this case the longitudinal movement of the shaft may be as much as 0.32” fwd & 0.32” aft. Longitudinal shaft movement must be accounted for.

Example 1: Sufficient gap: 

The existing gap is 1.25”, the engine is “soft” mounted and the allowance for FWD movement of the shaft is 0.32”. Assume the aft movement of the shaft will also be 0.32”. When the vessel travels fwd, the existing 1.25” gap may reduce to 0.93”. When the vessel travels aft the gap may increase to 1.57”. For this example, the minimum length of quicKutter™ Spool must be 0.32” + 0.32” = 0.64”. After allowing 0.32” (fwd) allow a minimum additional gap of 0.075” to enable lubricating water to exit the bearing. Add 0.075” + 0.32” = 0.395”. Subtracting 0.395” from the existing 1.25” gap indicates a maximum estimated space of 0.855” is available for the spool.  In this example the ideal location for the tip of the blade is 0.4274”, being the midpoint of the spool, with the optimum being approx 0.1” either side of the midpoint of the Spool. Locating the quicKutter™ blade here allows for the shaft to thrust an equal distance fwd & aft. It also permits the blade to skim over but not protrude beyond the spool, thereby preventing rope or other debris from being able to pass under the blades. 
Example 2: Insufficient gap:

The existing gap is 0.5”, the engine is soft mounted and the allowance for FWD movement of the shaft is 0.375”. When the vessel is underway, the existing 0.5” gap will close to 0.125”. Allow 0.075” for water to exit the bearing. The total available gap for a Spool is therefore:

 0.5” - 0.075” – 0.375” = 0.05”. In this example there is insufficient space to incorporate a disc type spool using Method 1. In this situation go to Method 2.

Method 2:

From Method 1, Example 2 indicates that for a vessel with a soft mounted engine, a 0.5” gap will be insufficient for a regular Spool disc arrangement as shown in figure 3, page 5.

For soft mounted engines it may be expected a shaft’s total linear movement could be 0.64”. To accommodate this, a minimum spool depth of 0.64” would be required.

The options are: 

1. Widen the gap. Remove stock from the end of the prop hub and or bearing carrier to accommodate a 0.64” Spool. [Refer figure 1 & 3 following page]

2. Machine the Spool Blank so a portion of the Spool “gloves” over the prop hub ring-like and the rest of the Spool remains as disc. [Refer figure 2 page 5]

3. Machine a step into the propeller hub to accommodate a ring-like portion of the spool. [Refer figure 4 page 5]

4. Make the gap wider by adding a spacer to the fwd drive train. [not shown] 
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Machining the Spool Blank (continued from page 4)

At this stage the following has been determined:

1. The required Spool length

2. The options available to accommodate the spool length

3. The diameter of the prop hub at its fwd end

4. The diameter of the bearing carrier

The next step is to determine the outside diameter of the spool, taking into account the spool length options, and the diameters of the prop hub as well as the bearing carrier.

Figures 1.1 through to 7.1 page 7 represent a number of possibilities of arranging the spool & quicKutter™ and you may find some of them to be of assistance.
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Machining the Spool Blank (continued from page 6)

Determine the outside diameter of the Spool:

The quicKutter™ blade head is able to be adjusted in the transverse direction relative to the blade head holder. (i.e. radially to & from the prop shaft.)

The quicKutter™ blade head holder will be fixed to the bearing carrier. As the carrier diameter is more or less finite, it can only be smaller, the same size, or larger than the final machined diameter of the quicKutter™ Spool. Because the radial adjustment of the quicKutter™ blade head is limited, the bearing carrier diameter largely determines the final machined diameter of the quicKutter™ Spool.

Series 16 quicKuttter™ maximum nominal blade head adjustment is:

From prop shaft:

1mm (0.040”) radially above the blade head holder 

To prop shaft:

2.25mm (0.090”) radially below the blade head holder

The spool outside diameter (OD) can be calculated as follows:

Spool Max OD
=
Carrier OD + 2mm (0.080”)

Spool Min OD  
=
Carrier OD – 4.5mm (0.175”)

Determine the inside diameter of the Spool:

Where the Spool is a disc & centres on the shaft:

Spool ID 

=
shaft OD + 0.05mm ~ 0.15mm (0.002”~0.006”) 

Where the Spool is a ring & rides on a concentric machined step of the prop hub:
Spool ID


=
machine ring to conform to step.

Where the Spool is a combined ring & disc:

Spool ID


=
machine spool to conform concentrically to shaft & prop hub.

2)
Fitting the spool to the propeller boss

· Check the spool is machined to the correct configuration & dimensions.

· Mark out a PCD on the spool to enable fixing screws on the face of the propeller boss.

PCD = (propeller boss OD + shaft dia) / 2

· Determine & mark out the PCD for fixing screws on the face of the spool.

PCD = (propeller boss OD + shaft dia) / 2

· Select the number of fixing screw holes required and mark them out at equal spaces on the spool PCD (Part 2: Fitting (follows from Part 1: Evaluation)
· Select a 4mm drill bit & drill screw locating holes into the spool.

· Determine the shaft keyway dimensions and cut a clearway in the spool midway between 2 locating holes.

· Place the dummy (or real) shaft in the propeller boss, locate & centre the spool on the shaft and firmly position the spool onto the face of the propeller boss. Ensure the spool cannot slip by temporarily clamping or tape the spool to the propeller. Using the Spool as a template, and a drill bit to match the Spool holes, mark exactly the location of the holes on the face of the propeller boss by dimpling the prop boss with the drill bit. If absolutely necessary once the hole locations are marked, remove the Spool; otherwise leave it firmly in position.

· Select a 3.3mm drill and using a M4 taper-tap, followed by a M4 bottom tap, tap a thread into the equally spaced holes in the propeller boss, sufficiently deep to allow a minimum threaded screw depth of 9mm (0.375”). (Hint: if screws are too long remove excess length so that approx 9mm thread is available for screwing into the prop.) All the time making sure that the spool remains concentric to the shaft during each drilling & tapping operation. (It is a good idea to gently secure a cs screw into each hole as it is drilled & tapped.)

· Place MATCHING locating marks on the prop & Spool, remove the screws, & the Spool.

· Select a counter sink drill bit and counter sink the holes so that the heads of the cs screws are flush or below the Spool face.

· Using the locating marks reposition the Spool on the prop. Insert & check that it is possible to tighten the screws so that the Spool is firm to the hub, and all screw heads are properly flush or recessed below the forward face of the spool. If not, repeat the drilling tapping & counter-sinking sequence.

Applying the epoxy adhesive

Note:
Before applying epoxy adhesive it is advisable to conduct a trial fit.  The shaft and propeller with spool attached should be placed in their final “dress rehearsal” position.   This way a final check of the spool configuration eg gap width, spool width, position of the quicKutter™ blade head & holder can be carried out, and any adjustments or modifications may be made.

· When it is certain the entire configuration is satisfactory, remove the propeller and remove the spool.

· Where required ensure there are jacking holes to assist future removal of the propeller.

· Apply non-slumping epoxy resin to the matching faces of the spool and propeller boss.

· Fix the spool to the propeller boss using the M4 ss cs screws.

· Wipe off excess adhesive

· Replace the propeller

2)
Fitting the quicKutter™ holder to the bearing carrier
·  Attach the quicKutter™ cutting head (head) to the quicKutter™ holder (holder) using the M6 socket head cap screw (SHCS). Do not tighten at this stage. 
· Select a position on the carrier so support bracket(s) or struts do not interfere with the alignment. (refer to Page 1 shaft, aft support arrangement). To minimise drag the following order of preference indicates the best location: 
Bottom - top - as close to bottom as possible- as close to top as possible - sides.
· quicKutter™ Overhang Distance (Refer Page 7, figures 1.1 through to 7.1)

1. Locate the quicKutter™ blade edge midway on the spool by positioning the holder. It is essential both blade edges rest evenly & truly on the spool.

2. Max distance quicKutter™ Series 16 blade can overhang the carrier = 24mm (0.950”).

3. Where downward adjustment of the quicKutter™ is required, & where appropriate, form a small step in the carrier to allow this.

Using clamps or tape, align the holder on the bearing carrier so that the holder is parallel with the shaft and both quicKutter™ blades rest evenly and truly on the spool. 

· Select a 8.0mm drill and dimple the centre hole in the bearing carrier.

· Select a 6.9mm drill & drill & tap the center hole in the bearing carrier.

Secure with a M8 shcs & prove the holder is located truly. If not, using an M8 tap, adjust the threaded hole until the holder position is true & the blades rest evenly on the spool. Leaving the holder firmly fixed by the center hole, only then drill & tap the fwd & aft holes. (The fwd & aft holes must never be “adjusted” using the M8 tap) 

Holder screws may locate or prevent a bearing from turning in its carrier

1. Screws are not required to locate the bearing. Cut screw lengths to ensure the screws do not penetrate beyond the carrier ID. This will avoid the screws coming into contact with the bearing and will make future removal of the bearing easier.

2. Screws are required to locate the bearing.  To prevent the screw bottoming and crushing the bearing, ensure screw holes penetrate into the bearing at least 3/16” (5mm) deeper than the fully tightened screw will penetrate.

Use of bracing straps: (optional)

For a Series 16 quicKutter™ in addition to the three M8 socket head cap screws, there is provision for additional single or double bracing. (see photo page 11) The braces are intended to spread load whenever rope is cut. They are listed as optional because they are unnecessary if the bearing carrier wall thickness will accommodate a full 12mm (0.472”) depth of an 8mm diameter socket head cap screw.

The braces may be useful where the wall thickness of a bearing carrier is less than 12mm (0.472”). When installed the braces spread load, reducing the risk of tearing the 8 mm screws from the bearing carrier. If it is determined that at least one brace is justified, then the brace slot closest to the quicKutter™ blade head should always be the first used, followed by a second brace.

· Remove the 3 M8 shcs and making sure that the holes line up, firmly press a brace into the slot in the quicKutter™ blade holder closest to the quicKutter™ blade head. If required, insert the second brace into the remaining slot.

· Replace the quicKutter™ blade holder now with brace(s) and secure it to the bearing carrier by tightening the M8 shcs, using a 6mm Allen key. 

· Carefully form (bend) by gently tapping with a small hammer, the brace(s) around the bearing carrier, clamping where necessary.

· Using an 8mm (5/16”) drill bit, and a brace hole as a template, drill the bearing carrier sufficiently to mark the location of the centre of the brace hole.

· Using the brace hole location and a 6.9mm (17/64”) drill bit & 8mm tap, drill & tap a hole into the bearing carrier.

· Repeat the procedure until all the brace(s) holes are drilled & tapped.  

· Test that the 8mm pan head screws will secure the brace(s) firmly to the bearing carrier. (do not over tighten the screws)

· Using 318 or316L filler, weld the brace to the holder.

· Remove the quicKutter ™ blade holder assembly.

· Place a layer of non slumping epoxy resin to the underside of the quicKutter™ holder & brace(s), as well as to the matching faces of the bearing carrier, the 3 off M8 SHCS, the M6 brace(s) screws & their holes.

· Select a 6mm Allen key & fix the quicKutter™ holder to the bearing carrier with the 3 off stainless steel socket head cap screws. 

· Wipe off excess epoxy resin.

3)
Fitting the quicKutter™ blade to the quicKutter™ holder
· Place the quicKutter™ blade in the quicKutter™ holder and ensure the quicKutter™ blade can be adjusted to within 0.4mm (0.015”) of the spool surface. 

· Turn the propeller to ensure a consistent clearance exists between the quicKutter™ blade and spool surface.

· Remove quicKutter™ blade from quicKutter™ holder.

· Apply non slumping epoxy resin to the slot surfaces and the stainless steel socket head cap screw that fixes the quicKutter™ blade to the quicKutter™ holder.

· Fix the quicKutter™ blade to the quicKutter™ holder with the stainless steel socket head cap screw using the 5mm Allen key.

· Adjust the clearance between the spool & the quicKutter™ blade to 0.4mm (0.015”) 

· Tighten the stainless steel socket head cap screw.

· Wipe off excess adhesive

· On completion ensure any sharp edges (other than the quicKutter™ blade edges!) are ground smooth. 
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--0000--

Disclaimer:

The information supplied above has been provided in good faith with the best information available. However, no warranty for the accuracy of the information is expressed or implied.

Before carrying out work on any part of a vessel that involves the removal of structural material, such as propeller and or bearing carrier stock, expert, professional advice should be sought.

Quickwater Marine Pty. Ltd. reserves the right to change, modify, or otherwise make alterations to this document at any time it believes necessary
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Figure 1


Spool: not shown





Figure 4


Spool: ring


(fixing cs screws radial to shaft)





Figure 3


Spool: disc


(fixing cs screws parallel to shaft)





Figure 2


Spool: combined ring & disc. 


(fixing cs screws parallel to shaft)

















Fig 3.1
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Fig 1.1





Fig 7.1





Fig 6.1





Fig 5.1





Fig 4.1





Fig 3.1





Fig 2.1





Spool = combination ring & disc





Spool dia. < Bearing Carrier dia.


Adjust quicKutter™ blade head below blade holder





Spool = combination ring & disc


Spool dia. > Bearing Carrier dia.


Adjust quicKutter™ blade head above blade holder.





Spool = disc


Spool dia. = Bearing Carrier


Adjust quicKutter™ blade head parallel with blade holder





Spool = ring


Spool dia. > Bearing Carrier dia.


Adjust quicKutter™ blade head above blade holder





Spool = disc


Spool dia. > Bearing Carrier dia.


Adjust quicKutter™ blade head above blade holder





Spool = disc


Spool dia. < Bearing Carrier dia.


Adjust quicKutter™ blade head


below blade holder
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Series 16


Double Brace





Series 16


Single Brace





Series 16


Regular








Issue Date: 19/06/07  Be advised, in regard to this technology, the following patent application numbers have been applied for:
USA patent application number 10360742

Australian patent application number 2002952 2814

European patent application number 01955153.0
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