
The Steam Boat Association of Great Britain

Keeping Your Feet Dry

An Introduction to Steam Boating, Friday 13 September 2024

Programme:

The session will start at about 1000 and finish at about 1530.

Activities:

1. Introduction and Safety Briefing (30 minutes)

2. Familiarisation: The group will split into several smaller groups, and be 
introduced to a steamboat ashore, then look over several more boats, ashore 
and afloat, to show variations and answer questions. (1 hour).

3. Launching and mooring: groups will monitor and assist in launching, 
mooring and hauling out a boat. (1¼ hours).

(Probably pause for lunch about now (20 min))

4. Raising steam and cruising: 2 people per boat + trainer/skipper (1½ hours).

5. Discussion, tea, Q&A, feedback and de-briefing. (¾ hour).

Clothing

Wear suitable clothes for the expected weather, and bring spares in case of 
bad weather/falling in the lake. You are likely to get your hands (maybe more)
oily or dirty, but waders, overalls or a boiler suit are not needed. Work or oven
gloves are desirable. You must wear soft shoes on board boats.

Buoyancy Aids/Life Jackets

All persons on board a moving boat must wear a buoyancy aid or life jacket. If
you have one, please bring it. We will try to have a variety available to borrow,
but you are responsible for making sure you are wearing one of the right fit. If 
we cannot suit you, you will not be able to participate in the steaming session.

Please familiarise yourself with the risk assessment at the end of this booklet 
before attending the event.

An introduction to Steam(boating)

Steam is water vapour. It is an invisible gas: the white plumes generally 
considered as steam are actually water droplets formed when steam meets 
cold air. Because steam is invisible and hot, steam leaks are dangerous, and 
extreme care must be taken to contain it.
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It takes a lot of energy to create steam from water. This makes steam an 
excellent way of moving energy from one place to another. It is also possible 
to convert some (but not very much) of the energy of the steam to useful 
work, for example driving an engine to propel a boat.

1. Water is turned into steam in the boiler. This requires a heat source: in 
small steam boats this is usually a coal fire or an oil burner, sometimes a 
wood fire or gas burner. In submarines a nuclear reactor is used. Figures 1 
and 2 below show two common types of boiler used in steam boats.
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Figure 1: A Water Tube Boiler (WIkimedia Creative Commons Image)



2. The steam is transferred to the engine via a control valve – the throttle or  
regulator. In the engine, the steam pressure moves a piston which, via a 
crank, turns the propeller shaft. At the end of the stroke, a valve system 
transfers the steam to the other side of the piston and it comes back.

3

Figure 2: A Locomotive-style Steam Boat Boiler



3. Figure 3 shows the workings of a simple engine. More powerful engines 
may have two or more piston/crank units on the same crankshaft. In some 
engines (compound engines), the two are of different sizes, and the same 
steam acts first on the smaller one, then on the larger.
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Figure 3: A simple Steam Engine



4. To keep running, we have to add more water to the boiler, and get rid of the
steam which has done its work. There are two main set-ups for doing this: 
open circuit and closed circuit. If you have a good supply of clean fresh water 
(like a locomotive tender or a lake) you can keep pumping water in and letting
the exhaust steam escape. This is open circuit. The exhaust steam is often 
directed up the funnel to help draw the fire, so this is also known as a ‘puffing’
configuration. A typical open circuit arrangement is shown in Figure 4.

On the other hand if you only have access to dirty or salt water, you can 
condense the exhaust steam back to water and pump it back into the boiler to
re-use. This is closed circuit or condensing. A typical condensing plant is 
shown (rather diagrammatically) in Figure 5.
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Figure 4: An Open Circuit (Puffing) Configuration



Condensing has the advantage that the pressure in the condenser may be 
below atmospheric pressure, so you effectively get more pressure difference 
across the engine, so increasing power. But you cannot puff, and may need 
an alternative way of blowing the fire.

Instruments and Auxiliaries

To get the water into the boiler, you need a feed pump. This may be a 
mechanical pump driven by the engine  or another engine, or a hand pump, 
or a steam driven pump with no moving parts, known as an injector. It is 
normal, for safety reasons, to have two independent pumps.

If you are condensing, you need a pump to extract the water from the 
condenser (which will be below atmospheric pressure) and put it into the feed
tank or hot well. This is called the extraction or air pump (because it also 
pumps a lot of dissolved air out of the condenser).

If you have an ‘inboard’ condenser, as in the diagram, you also need a 
circulating pump to pump cold water through it. The alternative is a keel 
condenser, a pipe underneath the boat which uses the lake as cooling water.

If your plant is condensing, you may need a stack blower which sends a jet of
steam up the chimney to help the fire draw.
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Figure 5: A Condensing Steam Plant
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Two monitoring instruments are essential:

1. A gauge showing the level of water in the boiler. It is
essential to keep this within safe limits. If the boiler runs out of
water, serious or catastrophic damage can occur. If the boiler
is too full, water may carry over with the steam and damage
the engine.

2. A gauge showing the pressure in the 
boiler. This will be marked with a red line 
showing the maximum allowable pressure, 
at which the safety valve will lift and release 
excess steam.

Most boats have extra instruments to help with management. For example 
additional pressure gauges on the engine, between the engine cylinders, on 
the condenser, on the feed pump. Oil or gas fired boats will also have controls
and instruments for the particular fuel system.

Non-steam instruments might include a revolution counter (tachometer), a 
GPS/Satnav, a compass, a depth gauge, a clock – all sometimes installed in 
polished brass cases for uniformity of appearance.

Other extras might include a whistle and/or siren, a steam ejector bilge pump,
a ‘Windermere Kettle’.
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