Installing a Fuel Gauge in an older Tayana 37

Mmodified: June 7, 2003

MAKE ABSOLUTELY CERTAIN THAT THE TANK AND FUEL FILL LINES ARE PROPERLY GROUNDED BEFORE YOU GO ANY FURTHER.

Nature of the problem: Most older Tayana 37's were not equipped with a fuel gauge, and it is difficult to assess the volume of remaining fuel in the tank. This is also a good occasion to add an engine hourmeter, if your boat doesn't have one. 

Read these instructions completely before starting any part of the job.

Current method of measuring fuel level

In order to estimate the volume of remaining fuel, mattress has to be lifted, messing up the bunks. The mattress has to be wedged on its side to allow access to the panel covering the fuel tank. The panel then has to be removed and the dipstick unscrewed from the tank. 

Removing the "dipstick", wiping it, reinserting, trying to read the height of the slightly glistening fuel invariably is difficult, but also results in diesel fuel dripping onto the tank, sometimes onto mattress, bedding, etc.

The "dip-stick" for estimating the amount of remaining fuel is made of steel and is ca. 22 inches long. Diesel fuel is essentially colorless when forming a thin film on steel, and it is extremely difficult to estimate the actual height of the fuel in the tank. 

The height of the fuel  in the tank can be estimated by using a long wooden dowel, which more readily shows the level of fuel - if you remember to calibrate the stick. There also poses a problem of where to store the stick without staining other things, leaving a trail of fuel with residual odors, and where to place the steel dipstick while inserting and reading the wooden dipstick. 

After struggling with this a few times, I was all the more puzzled at the lack of a fuel gauge. Even early Model A Ford autos had fuel gauges.

In order to install a simple fuel gauge, you will have to understand the current construction, limitations, select a suitable transducer and meter, modify the tank cover plate, install the transducer, run wiring to the selected location and connect the system to your ignition. The job sounds more complex than it actually is,  if approached as a series of simple jobs. The only task that you will have to farm out is machining a suitable hole in the cover plate of the fuel tank. The cover must be removed and a hole drilled out by a skilled machinist. The machinist will also have to drill five screw holes that exactly match the orientation pattern of the transducer.

Parts needed for this job

1) N.B. Please note that I no longer suggest using the Teleflex fuel level transducer. I have had two of them fail due to poor design and worse construction. 

I now can strongly recommend using the WEMA unit (http://www.wemausa.com/eshop/index.htm), specifically the SSL model. It lists for about $41 directly from the company. You have to order it to a specific length. I found that the 21” unit is the correct size for the bow fuel tank on our T-37 (Hull #84). However, I suggest that you measure the depth at the point of actual insertion. The unit is shown at the website mentioned above. It is a single stainless steel tube with a circular magnetic float collar on the outside. As the float rises and falls, the resistance of the internal reed switches produce a change in the overall resistance. The hole pattern on the adapter fits both the SAE (USA) and European standard for fuel level senders. 

The resistance values of the unit are identical to that of the Teleflex. You therefore can use the original Fuel Gauge Meter from Teleflex, if you have installed that unit.  If you have not installed a Meter, I suggest that you buy the one from WEMA. 

Many thanks to John Lewis for recommending this unit. 

1) Teleflex fuel gauge kit including fuel level transducer and meter (West Marine, ca. $33.) – The transducer proved to be of only marginal quality, but I only realized that after completing the installation. There must be better units on the market. 

2) Engine Hourmeter (I suggest using the round meter rather than the rectangular one. Simpler to cut suitable hole. (ca. $32 at West Marine)

3) Ancor Marine grade 16 AWG multistrand tinned wire. Buy both red and black. Length depends upon where you position the gauges. I fund that I needed about 50 feet of red wire. I only needed about 30 feet of black vinyl coated wire. All wiring should only be done with tinned wire. 

4) Miscellaneous marine grade connectors with crimp terminals. 

5) Usual tools. The only special demand of this installation is that the tank cover has to be carefully drilled by a machinist to accommodate the fuel level transducer. In addition to tools such as box wrenches, wire strippers, crimpers, etc., you will also find a hole saw kit of general value for this and other projects. 

1) Older boats commonly have the fuel tank forward under the Vee-berth. 

The inappropriate location of the fuel tank in the bow has been commented on repeatedly by many owners over the decades. This was not where Bob Perry originally intended the fuel tank to be located, but was placed there at the request of a Tayana dealer with little knowledge of sailboat design. If all things were easily repaired, the fuel tank should be located at the deepest point in the bilge, for best stability and distribution of weight. To make matters worse, the only way to access the fuel tank to read the volume is by removing the mattress over the Vee-berth. (See below).

Shape of the tank - difficult to accurately determine volume of remaining fuel 

The tank is shaped like a polyhedron, sort like an inverted pyramid. Thus, the level of fuel in the tank is not linearly related to the volume of fuel. See back issues of TOG News for a table showing the height of fuel relative to the volume of fuel. This poses a problem when installing a fuel gauge, as most fuel gauges assume the tank is rectangular, and volume is linearly related to fuel level. 

2) Material of construction

The tank is made of red painted iron. It is not made of stainless and may eventually rust through. However, it is made of sufficiently thick material that if you are lucky it will not rust out and leak fuel during your lifetime. If it does rust through, you have only one of two choices - pull it out and put in a new fuel tank in the bilge, or have the old tank lined with a fiberglass liner. If you have to make the choice, remove the tank, as per the recent discussions on the web. 

Construction of fuel tank cover  and internal baffles

There are two major design features that you must be aware of in order to install a fuel gauge: 

1) The construction of the cover plate and how it is attached

2) There are internal baffles in the tank to minimize the fuel sloshing around when at sea. 

The cover plate is made of steel, and is about 1/2 inch thick. The cover plate has 12 holes around the periphery. These holes drop onto 12 bolts that are welded to the top of the tank. These 12 nuts hold the cover plate securely to the tank. There is a thick rubber gasket between the cover and the tank. There are three objects on the top of the plate. The purpose of each of these objects is described below.

The second major feature of great importance is the location, height and angle of position of the internal baffles. These large vanes are welded to the bottom of the tank, and prevent excessive side to side and front to back movement of fuel. You must be aware of their position in order to properly install most types of fuel level transducers. Failure to do so may result in the transducers catching on the baffles and rendering the system inoperative.

Construction and Components of the Cover Plate

BEFORE YOU DO ANYTHING ELSE, MAKE A MARK ON THE COVER TO SHOW PROPER ALIGNMENT RELATIVE TO THE TANK ITSELF.

There are four items on the top of the cover:

1) Dipstick in a screw-in fitting to read the fuel level

2) Vent line running to the deck air vent

3) Fuel feed line. This is connected to a pipe that extends to the lowest point in the tank and draws fuel into the engine. This is usually connected to a black rubber tube that runs under the cabin sole and to the first of your fuel filters (called, paradoxically,  the "Secondary filter". The "primary filter" is actually the last one of three, and is mounted directly on the engine.)

4) Return line of diesel fuel from the engine

Removing the cover plate will break the suction in the fuel feed line to the engine. Before you do this, make sure that you have learned how to prime and purge your fuel lines of air. 

Find a reliable machinist before you even start this job. You will not be able to use your boat until the cover is reinstalled and the fuel lines reconnected and purged of air. Make sure that they will be able to do it on schedule in coordination with when you plan to do the job. It may take the machinist about an hour to carefully drill the hole for the transducer and to tap the five holes for the mounting screws. Allocate about $55 for the cost of the machinist. This may vary in different parts of the country. 

Remove all objects from Vee-berth area

Mark cover plate orientation using an indelible marker pen. 

Prepare a temporary cover

Label the tubing (Air vent and fuel feed line. )

Removal of connecting tubing. There may be fuel in the fuel feed line. Catch residual fuel in a bottle. It will otherwise stink up the vee-berth area.

Remove dipstick. Lay is down  on  newspaper or some other absorbent material. 

Removal of cover plate. Most easily done with a socket wrench set. 

Carefully store the 12 nuts in a secure container. No fun if you drop them behind the fuel tank - they will be gone forever!

Carefully lift the tank cover straight up. Let the excess fuel drain out of the feed pipe. 

Remove fuel feed  pipe

(I think that the feed tube is secured  to the cover with standard nuts. Remove it at this time and set it aside.)

Carefully remove the gasket for future re-installation

Cover the open fuel tank with temporary cover to prevent dropping things into tank and also to limit the spread of odors.

Check orientation of  fuel level transducer for free range of motion relative to baffles and side walls of tank. Note that the fuel level transducers swings  through a wide arc. You will have to estimate the length of the arm and direction of swing that best avoids any contact with the internal baffles, and also  remains clear of the walls of the tank. 

Note that the screw pattern on standard transducers is not symmetrical! This assures correct installation when replacing with new unit. All commonly available transducers, regardless of manufacturer, are reported to use the same five hole asymmetrical orientation. 

Carefully determine best location for transducer in cover plate. 

Have machinist cut correct hole and  tap for screws holding transducer in the correct orientation. This is very critical! The diameter of the hole should be at least 1-5/8”.  If you  are also having them drill the holes and tapping them  for the screws, I suggest that you  use the pattern for the European  screw  spacing. This provides better clearance for the mounting ring.

Adjust  length of transducer arm to assure free swinging without hanging up on baffles. 

Make sure that  the sender can swing its full arc. 

The WEMA  sender  is cut to specific length at the factory and no further adjustments are required. 

Don't worry if the transducer does not fully reach the bottom of the fuel tank. As on your automobile, the fuel gauge only provides an approximation of the fuel level. You will learn to compensate for irregularities in the values displayed on the meter relative to the amount of fuel in the tank..

Insert transducers into cover plate, using gasket provided. Put a thin film of silicone grease on  the gasket. 

Secure transducer to cover plate with screws. Check electrical ground connection.

The next step is largely guess work. Trying to decide if the arm will have enough swing room once installed and the cover bolted in place. I chose to make the length of the arm at its lowest point be well clear of the bottom of the tank, yet also swing clear of the baffles. You will have to use your judgment on this. I decided that a total vertical length of about 18 inches from the bottom of the cover plate would be acceptable. The total vertical depth from this point to the bottom of the tank is about 23 or 24 inches.

Position tank cover gasket on protruding bolts

Place cover plate with transducer into place on tank.

You can now actually test the operation of the transducer before  continuing. Hook up to 12 Volt battery supply, and connect to the meter. See if the level of fuel approximates the reading on the meter. 

If all OK, proceed. 

Disconnect test wires. 

Reconnect fuel feed pipe and hose.

Reconnect fuel return line from engine. 

Reconnect air vent line.  

Double check ground connection. 

Re-install the 12 nuts holding the cover plate.

Using 16 gauge Ancor multistrand tinned wire, run lead from transducer to desired location for the meter. Use a continuous run of wire. Do not put any connectors in the line if running in the bilge. Salt water will damage the connections unless very carefully joined and protected from water.  If you can figure out a way to run the wires above the bilge, that would be preferable. Use lots of cable ties to provide a neat and secure installation of the wires. 

The fuel meter has three connectors on the back. One for input from the transducer is labeled with the letter "S" indicating that it should be connected to the "sending unit" of the transducer (use either a red wire or a similarly distinctive color); a second is a positive 12 Volt input from the ignition switch and should be connected to the point labeled "I" (use red coated wire for this), and the third is the negative feed using a black wire  connected to the negative common bus. This may be labeled as "G", or ground. 

If you are installing an hourmeter at the same time, you can extend the black common (negative) lead and the red ignition lead from the fuel meter to the hourmeter. The fuel meter and hourmeter will only be operational when the ignition is turned on. The hourmeter must be wired with attention to the correct polarity. Feeding the positive line to the ground lead on the hourmeter may damage the unit. 

Install meter in desired location. I decided to install the fuel gauge and the hourmeter next to each other on the bulkhead aft of the companionway ladder, just above the level of the top step of the ladder. I chose this position as I am more likely to notice that my fuel level is low, or that the engine is in need of an oil change. If I put it in a more obscure location, I might not remember to check on these important parameters. 

Make sure that the area  on the back of the bulkhead is free of  wires before you start drilling. 

If you use round meters for both the fuel and hourmeter, then you will find it very simple to drill suitable holes using suitably sized hole saws. The meter for the fuel gauge requires a hole of 2 1/8". 

Connect transducer to meter, connect ignition lead to meter, connect negative (ground) line to meter.). Connect the wire from the internal bulb to the ignition wire. The wire running to the bulb is black! But it is actually the positive lead. Use high quality crimp connectors.

Test fuel level system and hourmeter by turning the ignition switch to the ON position, but do not crank the engine. If it works properly, you have almost completed the job. 

You now have to re-establish the siphon of fuel to the fuel filters and then to the engine. 

Follow the fuel feed line to the point where it connects to the "secondary filter" - remember - this is actually the first filter in the series from the fuel tank to the engine. 

Disconnect the fuel line and connect a fuel pump bulb. Note that these only draw fluid in one direction. The arrow on the bulb should face the filters and engine. 

Put a short length of hose on the output side of the pump bulb.  Run this hose into a small jar to collect diesel fuel and any dirt that might be drawn up into the fuel line from the fuel tank.

Using a squeeze bulb to draw fuel  (make sure that you have it hooked in the correct direction of flow), to the "secondary filter" feed tube. 

Remove the pump bulb.

Re-connect the feed line to the secondary filter. Be careful to limit any air entering the system at this point. 

Bleed the fuel system  as specified in your engine manual (may vary between Perkins, Volvo, Yanmar and others), using the manual feed pump  and bleed valve on the diesel fuel pump.

DO NOT TRY TO START THE ENGINE UNTIL YOU HAVE DONE THIS. You may otherwise draw in so much air that it will take a great deal of time to then purge all the air. 

Calibrate the meter relative to your tank - This is best done by taking a reading on the meter. Add a defined and limited amount of fuel (e.g. 5 gallons), take a reading, add another 5 gallons, read again, etc. 

We estimated that a reading of 3/8 of a tank was equal to 30 gallons. ¾ of a  tank was approximately 55 gallons.  

With the ignition switch turned on, the fuel meter should now provide a reading that approximates the level of fuel in the tank. The hourmeter should also be active and accumulating elapsed time. 

Put your tools away. 

Take out a cool beer. 

Total costs:  ca. $155, not including the hourmeter.

Fuel gauge system = $40 for WEMA fuel level sender; WEMA Fuel Gauge Meter $50;; Machinist = $55; Miscellaneous wire, connectors, etc. $10. 

You may decide that $155 will buy a lot of beer, and that you prefer to do it the old fashioned way. There is much to be said in favor of that point of view. 

Miscellaneous:

.Comments on fuel filters:  The "secondary" filter is connected to an intermediate filter combined with water separator. It has a paper filter with pore size of about 20 micrometers and  with a clear bowl and a drain in the bottom so that you can remove any water  that accumulates in the system.)

This would also be a good occasion to have your fuel “polished” – i.e. filtered through a millipore 1 – 2 micron filter system to remove sludge, dead algae, etc. If done by a reliable company, they will also check the condition of your fuel tank, help determine if there is any serious rust, etc. In San Diego, at Pearson’s fuel dock, this cost about $110. This should be done about every two years.

Hope that this is helpful. Sorry for all the picky details, but this might help get the job done. 

regards, Harvey Karten

