Electronics and Batteries- by Frankie Novak

This article is an attempt to de-mystify the package of electronics, batteries, and chargers required for reliable remote control of a Soling One Meter, SeaWind or other class of sailboat. It will help new persons interested in remote control sailboats to make sound decisions in selecting remote control components for reliable Soling sailboat operation. 

Choices- You have to make choices of gear based on a practical minimum that will give good performance, with an eye on your available funds and the ease of upgrading later without throwing away anything.   You want to get your money’s worth!!  For example– to buy a sail servo that does not have enough power to control the sails in higher winds would be a waste of money.  On the other hand, using a wall charger to recharge batteries might make sense vs. spending $100 or more on a sophisticated battery-charging system that you can buy later.   

I.  Components:

A.
“Radio”- this is more accurately the combination of transmitter (called the “TX”) and receiver (called the “RX”).  The basic $39.95 radio is an AM radio.  These are OK- but have limitations.  For about $100- 200, you can have an FM Radio, or a 2.4 gHz “Spread Spectrum” radio, which are much better.  These are many times also a “computer” radio-which allow programming your servo travel, and make other useful adjustments.  We’ll make a recommendation later.

B.
Servos- The standard (analog) servos that come with a radio kit, indeed, almost any servo, will do as a rudder servo.  However you will need a high-torque servo for sail control; the minimum torque output required is about 150 oz./in.  

The Servo travel- standard is about 60 degrees of travel.  That means 30 degrees each direction from the center point. This will probably will not be enough travel to both sheet in the boom to/inside of the rear corner of the transom AND allow the boom to go out at right angles to the wind.  

HiTec 755 series servos are used by many RC sailors for sail control weigh 4 oz., and have 60 degrees of travel.  The current consumption is 8 mAh stopped. Cost- about $35-40. 

Digital servos are lighter than analog servos, but they use a LOT more current (milliamperes or milliamps).  That means you might only get 1-2 hours of sailing using digital servos, even with a high-capacity battery pack.  Digital servos also cost considerably more, plus you need another $150-$175 servo programmer– to take advantage of their adjustments in travel, speed, etc.  The HiTec Digital HS-7966HB weights 1.67 oz., and has 250 in./oz/ of torque at 4.8 volts- and 350 in/oz. at 6.0 volts!  It uses 220 mAh stopped.  Cost- $100- 120.

C. Servo Stretcher- Servo City, (http://www.servocity.com/) offers a “Servo Stretcher”- a neat device for those of us who want more servo travel-AND adjustability, at low cost. The Servo Stretcher plugs between the sail servo and the receiver. These are about $20, and allow you to adjust the centering point, and the travel both directions,  AND they expand the servo travel to a full 180 degrees.  This is a way to get computer radio-like features for minimal dollars.
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B. Battery Power– Separate battery power is required for the transmitter and the sailboat to operate the radio receiver and two control servos. 

C. Chargers- These are used to recharge the rechargeable batteries


 used in remote control sailboats.

II. Battery Capacity and Charging: When selecting a battery type it is important to chose a battery type that has sufficient capacity to sail the boat without running out of power in the middle of a race. 

   A. Battery capacity is measured in milliamp hours, or mAh. 1000 mAh means the battery can supply 1000 milliamps for 1 hour, or 500 milliamps for 2 hours, etc..  Sailboat electronics draw approximately 250 to 300 Ma. Therefore a 600 mAh Ni Cad pack should last only about about 2 hours, or possibly less under high wind conditions (when the sail servo is strained, and when you are dumping and re-sheeting sails, etc.). 

B.  Battery Voltage: All RC sailboats use a remote control receiver and control servos at a design voltage of 6 Volts. This is 4 AA Alkaline Dry cell batteries (4 X 1.5Volt = 6 Volts).  Nickel Cadmium rechargables-, or Ni Cad rechargeable cells only put out 1.2 Volts, so 4 AA rechargeable cells provide  4 X 1.2 Volts =  4.8 Volts.  The manufacturers designed these components to work at voltages of 4.8 to 6 volts. On the other hand, most designed their transmitters to operate on 8 AA dry cells- for 12 volts, or 8 rechargables at 9.6 volts.

III.  Battery Types – There are several different battery types, and the choice of the right type for the application will make your RC sailing experience as trouble free as possible. The following is an overview of the different types.

A.
Alkaline 1.5 Volt AA Dry Cells are the most common available batteries.  These have a capacity of the 2400 mAh, which means the cell can supply 240 Milliamps for 10 Hours. This is plenty of initial capacity. 

The big downside of alkaline cells used for boat batteries is that they gradually yield declining voltage over their service life.  There is a real possibility that there will not be enough “oomph” (voltage) to sheet the sails or give good range to the receiver as the afternoon’s sailing goes on.  

See the graph on the next page.
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So, if using alkaline dry cells, you should replace the boat batteries each time- since you usually do not know how much capacity is left at the beginning of each sailing session.  Not Recommended

B. Nickel Cadmium Ni Cad (NiCD)- The old standby rechargeable battery cell.  These older technology batteries have the advantage of low cost, capability of being recharged hundreds of times, and ready availability. A disadvantages of NiCD cells include a lower cell voltage of 1.2 Volts instead of 1.5 Volts, a tendency to lose voltage when left between uses, and NiCD cells also develop a “memory”.  If you don’t fully discharge them each time you use them, they begin to “dump” sooner and sooner, until you can only sail a short time.  Ni Cad batteries can be reconditioned by fully discharging the pack, and slowly recharging to full capacity.   NiCd AA cells  and battery packs made with them have a limited 600 mAh  capacity. Not Recommended

C. Nickel Metal Hydride (NiMH) - have much more capacity than NiCad cells. Furthermore these cells have no memory. Because they have such a high capacity, they take longer to charge initially or if fully discharged. Normally, these battery packs will use only a portion of their capacity for a two or three hour sail session, and can be fully recharged with no negative affects. NiMH battery packs also have internally welded terminals which eliminates the possibility of contact resistance from corrosion.  One downside- limited recharge cycle life- the Ni MH batteries will often fail after just 75-100 recharges, as compared to NiCDs which may go for a thousand or more cycles.


NiMH packs are ideal for use in your RC sailboat, and since they do not have to be fully discharged to avoid developing a “memory”, each time you recharge, they only need to be “topped off” which reduces your time spent. We recommend a 2100 mAh capacity 6 Volt NiMH battery pack for a Soling sailboat battery pack, which should operate the sailboat for at least six hours.

D. Lithium Polymer Cells (LiPO)-  Lithium Polymer Batteries (LiPO) and Lithium Ion are the latest in technology.  LiPO batteries have a lot of capacity for at about ½ the weight of NiCDs or NiMHs, but are much more expensive than the other types.  They also require a much more sophisticated, higher-cost charging and monitoring system to avoid overcharging which can be disastrous.  Perhaps the biggest downside to LiPOs is that they are prone to burst into flames when they are overcharged, charged too fast, or- when they are charged in enclosed spaces (like your boat). Not recommended.

Type
Develop “Memory”?
Lose Voltage  while idle over time
Recharging capability
Capacity
Voltage each

Alkaline Dry Cells
NA
Yes
No
2400
1.5

NiCD
Yes
Yes
100s
600
1.2

NiMH
No
Yes
75-100
1000- 2400
1.2

LiPO
No
No
75-100
1000- 2400
3.7

What do you need?  You only need one good rechargeable battery pack, but it pays to have a spare if you plan on sailing in a weekend regatta.  You need 6 volts to run the sail servo/winch in wind speeds over about 5 MPH, so for a one-pack program you really should only consider a  6V NiMH battery pack.   For really light winds a skipper could also use a 4.8 Volt pack to save weight, since in light winds the extra servo power from the heavier five cell 6 Volt Ni MH  pack is not required.

You need a decent charger.  See chart at the bottom of this page.  Useful features are adjustable output, an indicator when the battery pack is fully charged, and the ability to use at home (AC input) and in the car (DC input.)

Tips:

Recharge in the boat: Recharging the batteries in the boat eliminates the need to remove  them. You need a combination on-off switch and charger lead, available at any hobby store for about $8.

Test the “draw” of your boat– fully charge, then sail until the batteries “dump”, noting the time until the batteries become non-functional.  If the boat takes 3.0 hrs. to use a 1.5 mAh pack, your boat draws 500 mAh.  

Test the capacity of your battery pack-  (this only works if your charger indicates when the battery is fully charged)  recharge a fully-discharged battery (you can fully discharge a battery by hooking it to 4 or 5 auto lamp bulbs soldered together in series).  Knowing the output of the charger, calculate the capacity of the battery pack by dividing mAh into the time it takes to fully charge the pack.  If the charger puts out 1.4 AH and a discharged pack takes 1.0 hours to recharge– you have a 1400 mAh pack.  

Enjoy your sailing!!!

Battery Charger>>>
Basic Charger:


Better Charger:
Very Good charger:


Wall Charger (often w/ radio) (“Dual” chargers can charge both the TX and RX batteries at the same time.)


Typical: Futaba Dual Charger– about $25

Output:

70 mAh- TX

100 mAh- RX
Traxxas Power Peak Charger AC/DC

$ 40 Use at home with included power supply, or in car. Charge at 150 mAh
Hobbico 

Quick Field Charger Mk II– dual charger, about $55 ; add a car plug adapter, cords, and a power supply for at home= $90 total or so.  Use at home, or in car.  Many features, incl adj. Output 0- 3A (3000 mAh)






RX Pack Capacity
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Charging time/likely sailing time at 500 mAh
Charging time/likely sailing time at 500 mAh 
Charging time/likely sailing time at 500 mAh 

Set Charger at 1.4 ah max.

(1400 mAh)



750 mAh 4-cell 4.8 v
7.5 hrs./ 1.5 hrs.
5 hrs./ 1.5 hrs.
30 minutes/ 1.5 hrs.

1250 mAh 5-cell 6.0v
12-1/2 hrs./ 2.5 hrs.


8.0 hrs./ 2.5 hrs.


54 minutes./ 2.5 hrs.

2100 mAh 5-cell 6.0 v
21 hrs./ 4.2 hrs
30 hrs,/  4.2 hrs
1.5 hrs./ 4.2 hrs.
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