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If all switches were 
failsafe, we would not 
have anything to talk 
about. So now that we 
are here, let’s look at 
the various switches 

and their uses in our boats. The switch 
came into being with the need to stop, 
start, and change the flow of current 
quickly, remotely, simply and safely. 
Perhaps the simplest form of switch is 
the iconic knife switch Fig. 1 which can 
still be found on some of our older craft. 
While virtually trouble free, it does offer 
some drawbacks. First and foremost 
is the safety aspect. The switch is fully 
exposed to the atmosphere and typically 
produces a spark when actuated. This 
immediately rules it out for any use 
aboard any vessel which uses gasoline as 
a fuel. Furthermore, since the contacts 
are exposed and may produce a spark, 
it presents additional danger if anything 
conductive comes into contact with it. 
Depending on the type of contact, the 
object could act as a conductor and 
energize the circuit or short it out and 
cause a fire.

We will be looking at switches we 
typically see and should consider using 
in our boats. Let’s begin by looking at the 
various styles and categories of switches.

The simplest switch is a single 
pole-single throw or SPST. Otherwise 
simply known as an “on-off ” switch. 

One breaks the flow of current for 
one circuit by actuating or moving or 
toggling the lever from one position to 
the other. This switch is typically used 
to control simple on-off applications 
such as a bilge blower motor. As seen 
in Figure 2, these switches are housed 
in an enclosure to prevent the spark 
from coming into direct contact with 
the atmosphere and also to shield the 
inner workings from the elements which 
would promote corrosion. Pole refers 
to the number of circuits controlled 
by the switch: SP switches control only 
one electrical circuit. DP switches 
control two independent circuits (and 
act like two identical switches that are 

mechanically linked). Throw refers to 
the extreme position of the actuator: 
ST switches close a circuit at only one 
position. The other position of the 
handle is Off. A DT switch also has a 
center position (providing On-Off-On). 
Single pole-single throw switches are by 
far the most common switches, but triple 
and quadruple configurations are also 
available.

Next we have a Double pole single 
throw switch DPST. This switch 
functions as an on-off switch for two 
separate circuits much like its single pole 
cousin.

Following that, we have a double 
pole double throw switch DPDT. This 
switch can be used to power items in 
two modes. When placed in the middle 
position, the switch does not deliver 
current to either circuit. In the “A’ mode 
it delivers power to the device/s in the “A” 
circuit. When moved to the “B position” 
it delivers current to the “B” device/s. 
Powering one or both bilge pumps might 
be a use.

 

Next we have intermittent switches. 
These switches are spring loaded and will 
only function when held in the desired 
position. They can be wired as normally 
open or normally closed. In a normally 
open switch, the switch is open which 
means no current is flowing under 
normal conditions. When the switch is 
actuated, current flows as long as the 
switch is held in the closed position. 

A horn switch is a typical example of a 
normally open intermittent switch.

Typically, SPDT and DPDT utilize 
toggle switches. We also have SPST 
“push pull switches”. These push-pull 
switches are typically used on the dash 
to power things like running lights and 
bilge blowers. Aside from actuation 
method, there is no functional difference 
here, and in most cases merely a style 
consideration.

 

Mercury switches utilize a glass vial 
with two contacts enclosed with a bit of 
mercury. When the vial is tipped one 
way, the mercury is at the opposite end of 
the vial from the contacts. When the vial 
is tilted the Mercury flows to the other 
end of the vial where it surrounds the 
two contacts and makes the connection. 
Most automatic bilge pumps employ a 
Mercury switch attached to a float. 

When the water rises, the float tips 
and the switch turns on the pump. When 
the water returns to an acceptable level, 
the float tips back to its initial position, 
breaking the circuit, and the pump is 
turned off.

When tilted, the mercury flows to 
one end where it surrounds the contacts 

thus completing the circuit. Most bilge 
pumps utilize a mercury switch to 
enable automatic operation. Pressure 
switches are actuated by liquid or gaseous 
pressure, and can be either normally 
open or normally closed (NO or NC). We 
typically see a NC pressure switch on the 
oil pressure supply for the engine. This 
switch is powered by the ignition circuit. 
When the engine ignition is initially 
engaged, the switch powers an audible 
alarm indicating low or no oil pressure. 
Once the engine fires up and sufficient oil 
pressure builds up, the switch opens and 
silences the alarm. If during operation, 
the engine ever loses oil pressure, the 
alarm will sound alerting the operator of 
the problem. Simple pressure switches 
have a fixed actuation pressure while 
the more expensive versions allow the 
user to adjust the actuation pressure. 
The switches can be found in either a 
Normally Open, (NO) or a Normally 
Closed, (NC) versions.

Ignition switches are typically a multi-
function rotary switch operated by a key 
in most cases. They distribute current 
to several discrete circuits. They are 
supplied with power from the battery 
and, depending on the position of the 
key, they can power accessories such as 
lights or radio when the engine is not 
running. In the off position, no current is 
delivered. In the ignition position current 
is delivered to the engine ignition system 
thereby enabling the engine to run once 
it is started. When the key is rotated fully 
clockwise, it energizes the starter relay 
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Fig 1 – Where it all began. The knife blade switch is the simplest switch available. It gives visible 
proof of connection but it should be used in a protected area where nothing can come into contact 
with it and in a location where sparks are not a concern.

Swi tch  (Noun) .  A  smal l  e lec t ro -mechanica l  dev ice  capable  o f 

b reak ing ,  comple t ing ,  changing ,  and  main ta in ing  the  f l ow o f 

e lec t r ica l  cur ren t ,  almos t  w i thout  fa i l  mos t  o f  the  t ime .

Fig. 2 – A single pole 
single throw SPST 
switch. This is the basic 
bread and butter switch. 
It controls one circuit on 
or off.

Fig. 3 – This is a DPST switch which 
can control up to two circuits in an 
on-off configuration. Note that 
the toggle lever has a 
rubber boot surrounding 
the arm or lever. This 
switch is waterproof and 
explosion proof. After 
you have experienced a 
few costly and embarrassing switch 
failures, this is what you will choose. 

Fig.4 – A double pole-double throw 
DPDT switch commonly known as 
an “on-off-on” switch. It is 
used to power alternate 
feed for two circuits. 
Sometimes used in a 
reversing application.

Fig. 5 – An intermittent switch. Typically called a 
push button switch. Typically, these are used for 
applications like horns or starter circuits where 
you must push and hold for current to 
flow.

Fig.6 – A push-pull-on-off switch. This controls 
one circuit and typically is pulled out to actuate 
or engage.

Fig.7 – Mercury switch. Sometimes referred to 
as a tilt switch. 
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to engage the starter. Once the engine starts, the key is released 
and returns to the ignition position where it only supplies 
voltage to the ignition system which typically operates on a 
lower voltage.

Like everything else switches run the gamut in quality. The 
low-cost entry level switches are fine for controlling non-critical 
items such as low amperage courtesy lights or dash lights. In 
general, things you don’t need in order to get home on a dark, 
stormy night. Critical items such as ignition, bilge pumps, or 
running lights should be controlled by high quality waterproof 
switches. The high-quality waterproof switches are not cheap, 
but getting your mother-in-law home is priceless.

Reliability is all about removing the chances for failure in 
virtually every system on the boat. When you approach a failure 
with the attitude of not just fixing it but fixing it so it will never 
fail again, you will start to enjoy trouble free boating. We can 
all learn from the automotive and aircraft industry. In the event 
of an electrical failure in automotive, you lose the race or walk 
home. In the marine world, you row or swim, and in aircraft 
your choices involve praying or jumping. Consequently, we 

always try to utilize aircraft rated switches.
When choosing a switch, make sure the switch is not only 

adequately rated for the amount of expected current plus a 
safety factor but also rated for a wet environment.

Relays are used when the current being switched is far greater 
than the normal current. For example. A starter may need 600 
amps to start the engine. Instead of running a pair of cables as 
big as your index finger from the engine up to the dash, use 
a relay which is a remote switch powered by a low amperage 
solenoid. This lets us use a small control wire to power the 
solenoid which in turn engages the heavy duty switch capable 
of handling the 600 amps. In short, the relay saves weight and 
money since it is far cheaper than the 20 feet of thick copper 
cable it would take to run from the engine to the dash and back, 
not to mention the heavy duty dash switch that you would still 
have to have.

 
The final switch is a Master Cut-off switch. This switch is 

located between the positive battery terminal and the vessel’s 
electrical system. Much like the Master Breaker in your home 
electrical panel, this switch allows you to kill the power to every 
part of the boat with a single switch. In the event of an electrical 
fire or to simply to disarm the system for storage, always have a 
master switch. This switch can be remotely located but should 
be easily accessible. One thought to keep in mind however; do 
not use the master switch when mooring your boat unless your 
bilge pumps are on a separate continuously live circuit.

Good switch usage involves starting with carefully laying out 
a logical plan for current flow and utilizing the type and style 
of switches that fit your requirements. Unless the switch is the 
exposed type, there is no maintenance required. If a switch fails, 
replace it with a better one. Make sure the connections are clean 
and secure. The back side should be protected from accidental 
contact and direct exposure to the elements.

Happy Boating!

Fig. 8 – A 4 position Ignition switch. 
Depending on the orientation of 
the key or lever, the switch will 
remain off or deliver power to the 
accessories, ignition, or starter.

Fig. 9 – A relay or solenoid as it is sometimes 
called. Used to switch high current 
applications remotely.

Fig. 10 – Master battery 
disconnect switch. This is a 
quick way to kill the power to 
everything. This particular model 
has a key which allows the user 
to have an extra layer of security 
to possibly prevent theft or 
unauthorized use.
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