This report is for the purpose comparing the Mercury 44 XS and the Tohatsu M50D2, to evaluate compatibility.  

The test includes dyno test data and observations of reviewing the Tohatsu engine.  This evaluation was done by WIENANDT Performance Technology.  WPT does consulting for Original Equipment Manufacturers (OEMs)  along with specialty design & development projects for race teams around the world. 

The equipment used is a Stuska water brake dynamometer with Harrison Engineering data acquisition  system.  The Dyno was built in 1978 and has been upgraded by adding modern computerized data acquisition system.

Present were Mark Wheeler, Don Allen Jr., Jon Wienandt, Jerry Wienandt and myself. 

Mercury 44XS

The Mercury 44xs engine tested here is Mark Wheeler’s and the engine history is stated here by Mark  this  season:  “ Constantine MI.  I ran this engine both days.  There were 10 DSHs.  I won one of 4 heats.  The field contained Brian P,. Fred. H., and Jim Sweeney. 

Zanesville:  I ran this engine on Sunday only.  Brian won 1 heat, 

Sweeney won the other.  I was second both heats.

Big Rapids:  I ran this engine on Sunday only.  (Last day of the 

season.)  Brian won both heats, I finished second both heats, Sweeney 

finished 3rd both heats.” 

These are the fastest Ds in the country,  so this engine is a great example of quality, top notch performing equipment. 

This Mercury 44xs was race prepared by Jerry Wienandt, who has prepared the majority of the National Champions in the D class for the last 15 years.  It was assembled by Mark Wheeler and Steve Wheeler.   The engine tested had all modern tricks.

All testing was done with the engine cover on just as you would race it. Each engine was run on it’s respective drive shaft housing and used the tuner they would for competition.

Because the Mercury has been raced, no break-in was required.  The Mercury started well and ran very smoothly through the rpm range.  I installed a block temp sensor on the engine and all test runs were within a narrow range of engine temperature.  The Merc was run with different Spark advance settings and Jetting was reviewed as well. All external tuning adjustments were optimized.  We did find some increased performance from the way the engine was last raced.   About 1 to 1.5 hp was gained by tuning on the dyno from where we started. The best results are quoted here.

Tohatsu 50D2

The engine was prepared for the dyno and all mounting parts had to be made, as I have not run one of these in the past.  I had most of the hardware on the shelf for the 44XS.  Neil Bass was very helpful in  answering questions on dimensions as I made the Tohatsu parts required.  

As I prepared and rigged the engine for the dyno,  I have some observations that need to be shared. 

The hand throttle moves the spark advance and the carburetors.  It has a very stiff squeeze to the throttle.  It requires the spring in the hand throttle to bring the spark advance back to low speed. 

The choke plate is made of aluminum and can cause metal particles to wear off.  I highly recommend that part be made in a nylon or a plastic type material. 

The Carburetors do not have full butterflies.  The butterfly screws are peened over at the factory so they won’t fall out. Removing them generally destroys them. This would need addressing to comply with current safety rules.  

I ran the engine through a Dyno Break-in program that I use on our OPC racing engines.  This Break-in Program was originally developed at Mercury Racing and I tuned it for my machine and the engine application.   From this Dyno Break-in Program I am able to deliver OPC engines as drop on powerheads.  No additional break in needed.  Race ready.  Again the block temperature was monitored and water flow is controlled.

During the break-in, a danger zone was identified as a “not to go there” zone.  At 5000 rpms the engine shakes so much we could watch parts shed off of it. The bolts came out of the recoil handle assembly and it fell off. The bolts that hold the belly pan on all backed out. The Fuel flow went to a dangerous lean condition, all from vibration. Once you get through this RPM the engine settles down again.  This is not uncommon for some engines to do this when mounted to a steel Dyno frame.  It is not as bad on the boat, but the vibration point is there.  I had to tie wrap the choke open so it would not close during the runs. The vibration made the choke plate jump up and down. The choke spring should be stronger.

When running power runs, it was observed the bottom two cylinders were richer than the top cylinder. The paperwork with the engine identifies the original jet set up as break in jets.  Fortunately, the engine came with two main jets one size smaller.  The leaner jets were installed and the power runs followed. The engine performed favorably with this adjustment. Now all plugs looked the same.  The engine was run with the Spark advance set from the factory.  There was adjustment still available so we advanced the spark about 2.5 degrees.  This was all the spark advance that could be achieved without modifying parts.  The performance also was improved.  If it were mine, I would make more adjustment to spark advance.   From the first runs, again, improvement was found with every external adjustment performed.

CBHP = Corrected Brake Horse Power.

Torque = Corrected Torque and measured in foot pounds.

	RPM
	Merc 44xs CBHP
	Tohatsu CBHP
	Merc 44xs Torque
	Tohatsu Torque  

	 
	 
	 
	 
	 

	3500
	27.5
	34.6
	41.2
	51.9

	4000
	33.8
	40.8
	44.3
	53.5

	4500
	40.4
	45.3
	47.2
	52.8

	5000
	45.9
	47.8
	48.2
	50.1

	5500
	49.5
	51.3
	47.2
	48.9

	5750
	51.3
	55.3
	46.7
	50.5

	6000
	52.5
	56.2
	45.9
	49.1

	6100
	53.1
	56.2
	45.7
	48.3

	6200
	53.5
	56.5
	45.3
	47.8

	6300
	53.8
	57.0
	44.8
	47.5

	6400
	54.0
	57.2
	44.3
	46.9

	6500
	54.4
	57.8
	43.9
	46.7

	6600
	54.3
	57.0
	43.2
	45.3

	6700
	54.7
	56.1
	42.9
	43.9

	6800
	54.5
	55.5
	42.1
	42.9

	6900
	54.6
	55.1
	41.5
	41.9

	7000
	54.3
	54.4
	40.8
	40.8

	7100
	53.7
	53
	39.7
	39.2

	7200
	52.1
	50.1
	38.0
	36.5

	7300
	51.1
	48.4
	36.0
	34.8


When reviewing dyno data, it is important to understand what is really there, to come to solid conclusions.  Fuel flow converts into Brake Specific Fuel Consumption (BSFC).  This tells us if the engine is rich or lean and how efficient a given design is.  The Mercury Deflector design is less efficient and requires more fuel, not for performance, but for lubrication, as this engine does not have good fuel flow across the connecting rods.

The Tohatsu has three carburetors with three V type reed blocks flowing directly across the connecting rods on the way to modern Loop scavenging, plus the advantage of pulse exhaust tuning.

This system is much more efficient and can run considerably less BSFC.  

By changing the jetting / leaning the BSFC, the power curve can be changed.  We ran the Mercury as lean as we dare. The Tohatsu we ran, as lean as we had support parts (jets) for.  I would go leaner if I had the smaller jets as the Tohatsu pistons are still totally washed clean showing that the piston is still cool enough to not bake on any fuel deposits. If the Tohatsu could have been run leaner, that would add power to the top end of the powerband and I would not expect any loss on low end.

Also, the totally washed clean pistons show that we may not be at the optimum spark advance, yet I did not alter any parts.  If the timing rod was threaded further, more Spark Advance could be achieved. 

Based on the dyno runs, the two engines have different powerbands.  With the additional Torque of the Tohatsu engine over a wide RPM range it can and will pull more blade area.  Because the engine falls off at high RPM, more pitch would be required for top speed, and there is power to pull that pitch. 

More Torque, equals stronger acceleration.  At no place in the usable powerband are the two engines comparable.  Two foot pounds of torque more can win big and here we have up to 5.6 ft lbs more.  If your contention is, “well maybe, but it is low in the powerband”, the Tohatsu has the power/torque to pull the bigger wheel and still squirt out of a tight corner. This is boat lengths of acceleration advantage.    

I saw the information the Mr. Bass put out about his gearcase. That the skeg is longer, is an advantage, not a disadvantage.  In SST 45 we require a template so drivers don’t add too much to the skegs and all leading 45s have larger than OEM skegs.  Big skegs handle better, and this allows you to go even higher on the transom. This opens the door to more speed yet.  Better lap times result from being able to pitch the boat into a turn harder, and apply more power, sooner, exiting the turn. The Bass gearcase also has the added advantage of .350 inches less torpedo width (R dimension on Spec sheet). 

My conclusion is the Tohatsu M50D2 is a fine engine, but I do not believe it should be in the same class with the 44XS.  The SORC does not have a record of ever successfully balancing multiple engines in any class and these two engines have very dissimilar.  The Tohatsu should have it’s own new class.  Let them run combined, but scored separately,  until you get more of them.  When the Tohatsu’s are optimized, the 44XS will be ¾ of a lap back in a 3 lap race.
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I started doing Dyno development in 1978. This, with racing Stock, Mod, Pro and OPC, along with my background in engine design and development make my professional opinion solid.  The two engines are not compatible in the same class. The Tohatsu will dominate the class, taking out many competitors not prepared to invest more into Stock Outboard racing. In it’s own class, it will not affect a solid class that now has some growth, possibly due to the efforts of people making new parts for the 44XS.  I’m not sure we have a shortage of equipment, but a shortage of people who want to race at that level.  

In a modified form the engine has even greater possibilities. It should not be considered as a D Mod, but as a Formula E.  The Tohatsu’s porting design, three carbs and three V type reed blocks, along with a removable head, give this engine the ability to be over 85hp. Three cylinder pulse tuning will produce a much better power curve than a 4 cylinder with megaphones. The typical winning D Mod is about 60 to 65 hp on my dyno.

Respectfully Submitted

Mike Wienandt

WIENANDT Performance Technology

W6912 Fox Drive 

Fond du Lac, WI 54937
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				RPM		Merc 44xs CBHP		Tohatsu CBHP		Merc 44xs Torque		Tohatsu Torque

				3500		27.5		34.6		41.2		51.9

				4000		33.8		40.8		44.3		53.5

				4500		40.4		45.3		47.2		52.8

				5000		45.9		47.8		48.2		50.1

				5500		49.5		51.3		47.2		48.9

				5750		51.3		55.3		46.7		50.5

				6000		52.5		56.2		45.9		49.1

				6100		53.1		56.2		45.7		48.3

				6200		53.5		56.5		45.3		47.8

				6300		53.8		57.0		44.8		47.5

				6400		54.0		57.2		44.3		46.9

				6500		54.4		57.8		43.9		46.7

				6600		54.3		57.0		43.2		45.3

				6700		54.7		56.1		42.9		43.9

				6800		54.5		55.5		42.1		42.9

				6900		54.6		55.1		41.5		41.9

				7000		54.3		54.4		40.8		40.8

				7100		53.7		53		39.7		39.2

				7200		52.1		50.1		38.0		36.5

				7300		51.1		48.4		36.0		34.8
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