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FLYING A BLIMP (SSZ)* 



(An Engineers View) 

*Known as ether a Sea Scout Zero or a Submarine Scout Zero, both names 

seem to have been used. The Zero part of the name seems to have arisen 

almost by accident. 

 

WHY I’VE WRITTEN THIS 

 

Modern non-rigid airships are filled with non-flammable but 

expensive helium rather than hydrogen and have vectored thrust 

which obviates the need for large ground crews. Airships of 1914-18 

vintage were filled with hydrogen which was relatively easy to 

manufacture but extremely flammable. Lacking vectored thrust they 

resorted to venting gas or dropping ballast to vary their buoyancy. 

They also required large numbers of people to handle them on the 

ground. There are many books and documents about airships but none 

of the ones I’ve found have explained in detail why airships, 

particularly the non-rigid ones of 1914-18 vintage behaved the way 

they did or how the pilots controlled them. The information is there 

but spread rather thinly across many sources. For my own 

amusement I’ve gathered the information together to try and provide 

a concise story. It may be of interest to others. I’ve listed all the 

sources I’ve consulted at the end. 

 

Denis Sharp, 27th January 2019 

 

PROLOGUE 

 

War broke out on the 4th August 1914. The following year on the 4th of 

February the imperial German Admiralty gave the world two weeks’ notice 

that in response to the blockade imposed on Germany “All waters around 

Great Britain and Ireland would be declared a war zone. Any allied merchant 

ship found there would be attacked without warning. Neutral vessels might be 

mistaken for allied ships”. This was confirmed on the 7th May the same year 

when the liner Lusitania was torpedoed and sunk by submarine U-20 off the 

coast of Ireland with the loss of 1198 people. Subsequently merchant ships 

bringing vital supplies were organised into convoys escorted by warships. In 



the days before radar for the detection of submarines on the surface, or asdic 

to detect them below, the only way to spot submarines was from a lookout in 

the crow’s nest of a ship, a higher vantage point was needed. Aircraft of the 

day did not have sufficient endurance or range but airships did. The first ones 

produced were cobbled together by slinging the fuselage of a BE2C aircraft with 

its wings and tail removed underneath an existing pre-war envelope. Later 

purpose designed gondolas were produced. One of the most effective types 

was known as the SSZ. Although equipped with bombs and a machine gun their 

principle task was to spot submarines or their periscopes and alert the escort 

vessels as to their location. Another advantage possessed by airships was that 

in the event of engine failure, a common occurrence in those days, it was 

possible to investigate the cause and in many cases effect repairs. The airship 

bases were situated close to the coast but not directly on it, this was to 

prevent them being shelled by German Warships. 

 

SUMMARY     

 

The SSZ was a type of airship known as a Blimp, that is it did not have a rigid 

structure to maintain its shape, for this it relied on the gas pressure inside the 

envelope. This was filled with hydrogen gas, this is considerably lighter than air 

and is the best gas for providing lift. It is however extremely flammable. In 

airship terms the SSZ was small, even so it was over 143 feet (44m) long. The 

crew of three rode in a car (gondola) with open cockpits that was suspended 

under the envelope. At the front was the observer, in the middle the pilot and 

at the rear the engineer. Immediately behind him was the Rolls Royce engine 

that drove the four bladed pusher propeller. Blimps would have been 

extremely vulnerable to enemy aircraft and two of the larger ones, the Coastal 

Class were shot down in flames by German seaplanes and their crews lost 

when they ventured too close to the German held coastline. Fortunately, the 

same lack of radar that made detection of submarines difficult also protected 

the blimps from aircraft that did not have the range or endurance to find them. 

 

 

 

 



DESCRIPTION 

 

Gas Bag (Envelope) 

 

This, the most obvious feature of the airship was made of two layers of cotton 

fabric treated with a rubber solution between the layers and on the interior 

next to the gas. The outside was generally painted silver to reflect the suns 

heat. Overheating by the sun would have caused the gas to expand and be 

vented through a pressure relief valve in the envelope. Later out of the sun the 

gas would contract resulting in loss of lift. Envelopes of ships intended for night 

time “stealth” operations were painted black to reduce visibility. The nose of 

the airship was reinforced with wooden battens and an aluminium cone to 

prevent it being blown in when the airship was traveling at maximum speed, 

around 45mph. The envelope was filled with hydrogen, the lightest gas, to 

provide the necessary lift. Hydrogen is also extremely flammable but 

unfortunately the next lightest gas helium was in short supply and 

consequently very expensive, it’s only source at the time was as an accidental 

by product of natural gas wells in the United States. Hydrogen could however 

be manufactured on site from easily obtainable materials. The envelope was 

filled with gas via a flexible tube on the base of the envelope just above the 

car. Once filled the tube was folded over and tucked into a flap on the 

underside of the envelope. 

 

Pressure had to be maintained inside the envelope so it retained its 

aerodynamic shape despite changes in atmospheric pressure. Consequently, it 

was more complicated than it first appears. The front and rear sections 

contained two smaller bags called ballonets. On the ground these were 

generally fully inflated with air, as the airship climbed to higher altitudes and 

atmospheric pressure reduced, air was released from the ballonets via 

pressure relief valves to allow the hydrogen to expand. If the airship climbed 

high enough so the ballonets were completely deflated then further expansion 

was catered for by either an automatic pressure relief valve in the base of the 

envelope or by a pilot operated valve on the top. Excess pressure from the 

expanding hydrogen would have caused the envelope to burst. When the 

airship descended and increasing atmospheric pressure reduced the volume of 



the hydrogen, air was pumped into the ballonets to maintain pressure inside 

the envelope. The trim of the airship (nose up or nose down) could be adjusted 

by pumping differing amounts of air into the front and rear ballonets. This was 

done either to compensate for changes in weight distribution or to assist in a 

“heavy” take off where a nose up attitude is required prior to the airship 

achieving sufficient speed for the elevators to be effective. 

 

Air for the ballonets was normally provided by an air scoop mounted 

Immediately behind the propeller. This fed into a long pipe running along the 

underside of the envelope between the front and rear ballonets. Air for the 

individual ballonets was controlled by valves known as crabpots, presumably 

because of their resemblance to such devices used by fishermen to catch 

crabs. Non-return valves were fitted on the inlets to the ballonets to maintain 

pressure if the engine was stopped for any reason, either intentionally or 

because of engine failure. These valves however tended to leak and pressure 

would be lost eventually unless the engine was restarted or an alternative 

hand cranked blower was used. Loss of pressure would allow the envelope to 

deform, sagging in the middle so it became extremely un-aerodynamic and 

could only be flown as a free baloon. 

 

Fuel for the engine was carried in two tanks mounted either side of the airship 

around its mid-point. They were positioned so that the trim of the airship was 

not changed as the fuel was used. Each tank had two outlets, one from the 

front, the other from the rear so that fuel could be supplied to the engine even 

if the tanks were nearly empty and the airship was climbing or diving. 

 

Aerodynamic control was provided by fins mounted at the rear of the airship. 

The twin horizontal surfaces either side of the envelope were fitted with 

elevators for control in pitch (climbing and diving) while the single vertical 

surface on the underside was fitted with a rudder for yaw (steering). Unlike an 

aircraft there was no need for any roll control, the airship being inherently 

stable in this respect.   

 

In the event of an emergency, landing in a strong wind without a ground crew 

for example, the envelope could be deflated extremely rapidly to stop the 



airship being blown away and damaged. This was done by pulling the rip cord 

attached to the ripping panel in the top of the envelope. This was a one-shot 

device that literally ripped a large hole in the envelope to release the gas 

quickly. This cord was separated from the other valve control lines to ensure 

there was no possibility of accidently pulling it in flight. 

 

Car (Gondola) 

 

The crew of three rode in a car (gondola) with open cockpits suspended under 

the envelope by steel cables. The cables were attached to the envelope by Eta 

patches, named after the first airship they were used on. The Eta patches 

spread the load from each of the cables over sufficient area of the relatively 

flimsy envelope to provide the necessary strength. 

 

The car had a wooden frame, braced with piano wire and covered in plywood 

which in turn was covered in fabric. It was watertight so that the airship could 

land on water.  At the front was the observer, in the middle the pilot and at the 

rear the engineer. Immediately behind him was the six-cylinder water cooled 

Rolls Royce Hawke engine that drove the four bladed pusher propeller. One of 

the advantages of the pusher propeller fitted to these airships was that they 

crew did not have to endure the blast of air, sometimes very cold air, that 

crews on airships fitted with a tractor (front mounted) propeller had to put up 

with. Also, engines of the day used about one gallon of oil for every twenty 

gallons of fuel they consumed. The oil was only partially burnt in the engine so 

with a tractor propeller the crew got sprayed with oil.  

 

CREW 

 

As with aircraft in the Great War the crew of airships were not normally 

provided with parachutes. This was not quite as heartless as it sounds, at the 

low altitudes these airships operated it is unlikely that a parachute would have 

had time to open. 

 

 

 



Observer 

 

The observer was also the wireless operator, signaller and gunner. He together 

with the rest of the crew watched for submarines. The wireless (radio) 

comprised a spark transmitter and a crystal set receiver. The transmitter used 

a high voltage induction coil to generate sparks across an airgap. The high 

frequencies generated by these sparks were filtered by inductors and coupled 

to the aerial. Only Morse code could be transmitted. The aerial consisted of 

about 250 feet of wire with a weight on the end. When the airship was on the 

ground or flying at a low altitude the aerial was wound onto a reel beside the 

cockpit. There was a much smaller fixed aerial above the car for use when the 

airship was too low to deploy the main aerial but range was considerably 

reduced. The transmitter was powered by a rechargeable lead acid battery, 

charged up on the ground before flight. This was considered to be better than 

using an engine driven dynamo as it still functioned in the event of engine 

failure. The exposed high voltage electrical spark in the radio transmitter could 

be a source of ignition and it is thought that at least one airship was destroyed 

while in it’s shed when the operator was testing the wireless, petrol fumes may 

have been ignited which in turn set fire to the hydrogen filled envelope. 

 

Signalling was by means of an Aldis Lamp (Morse code), semaphore flags or 

signal flags. A small airship like the zero could not carry or easily display the full 

range of signal flags (one for each letter of the alphabet and ten numerical) so 

they only carried the few needed to send simple internationally agreed 

messages such as SH to a merchant ship meaning “where are you bound”. As a 

last resort the airships carried four carrier pigeons which could be used to send 

messages back to base. It was the usual practice to release three of them 

towards the end of the patrol to give the pigeons practice. They tended to be 

reluctant to leave, perching on the rigging and had to be encouraged by 

revving the engine. Often the airship got back to base before the pigeons 

they’d released. 

 

The 0.303 Lewis gun with drum ammunition was not generally used for attack 

or even defence, though on one occasion it was apparently used to persuade 

the gun crew of a surfaced submarine that they would be better off inside the 



submarine. The main use of the machine gun was to detonate floating mines 

from a safe distance. Only one gun was carried but it appears that gun mounts 

were provided on both sides of the cockpit so it could be positioned as 

required. 

 

Pilot 

 

The pilot was the captain of the airship. As well as looking after navigation he 

operated all the flying controls and monitored the instruments. Steering was 

by means of rudder pedals just like on a conventional aircraft. Elevator control, 

unlike an aircraft was by means of what looked like a small ships wheel but 

mounted in the fore and aft direction. Both rudder and elevator were linked to 

the controls by long wires. On small airships like the zero the pilot had direct 

control of the throttle for the engine. Additionally, the pilot had a number of 

other controls peculiar to airships, all operated by cables with different shaped 

toggles so they could be identified in the dark. These were for the front and 

rear (forward and aft) crabpots to control the pressure in the ballonets, a gas 

valve in the top of the envelope to release gas if the airship was too light, after 

dropping bombs for example, and a control for dropping water ballast from the 

gondola if the airship was too heavy. Early versions of the SS airships seemed 

to have two cables per valve, on later ones the valves were spring loaded, 

closed in the case of the gas valve and open for the crabpots so all the pilot 

had to do was pull to operate them. 

 

The instrument panel in front of the pilot contained a watch, air-speed 

indicator (graduated in knots), an altimeter reading up to 10,000 feet, a 

statoscope for measuring rate of change of altitude, an inclinometer reading 

up to 20 degrees nose up or nose down and a magnetic compass for 

navigational purposes. Engine instruments included a tachometer and oil 

pressure gauge. One of the most important instruments the pilot had to 

monitor was a manometer for the gas pressure in the envelope, too high and 

gas could be vented unnecessarily resulting in loss of lift later in the flight, too 

low and the envelope would lose its shape and become unmanageable. The 

pilot also operated the bomb release mechanism. There was a bomb sight with 

adjustments for altitude and groundspeed. 



Engineer 

 

He was seated behind the pilot immediately in front of the engine. It was his 

job to start the engine by means of a removeable starting handle. The same 

handle could be used to drive a hand cranked fan to keep the ballonets 

pressurised when the engine was stopped. A diagram of the car shows the fan 

mounted underneath the engine but with no obvious means of connecting the 

outlet to the duct used to pressurise the ballonets. Perhaps a flexible hose was 

used, this would have involved some acrobatics on the part of the Engineer to 

fit it. The literature I’ve seen is not very forthcoming on the other duties of the 

Engineer or what if any instruments he had. Although the Hawke Rolls Royce 

engine was more reliable than previous engines fitted to Submarine Scouts it 

could still stop unexpectedly then it was up to the Engineer to find the problem 

and hopefully fix it. These could be for example a loose fuel supply pipe or the 

contact breaker arm in the magneto might stick. Spark plugs could become 

fouled with carbon and had to be removed and cleaned in flight. 

 

FLYING 

 

Preparation for flight 

 

Normally airships were kept in a shed to protect them from the weather. Bags 

of sand would have been hung from the car to ensure the airship was heavy. 

The gas in the envelope would be checked and if necessary, topped up. The 

fuel tanks either side of the envelope would be filled with petrol. This involved 

the use of a long ladder. Radiator and ballast water would be checked and 

topped up, also the oil used in the engine. Bombs would be fitted and 

ammunition for the gun placed on board. Then with three people in the 

cockpits, not necessarily the crew who were going to fly in it a process known 

as ballasting up would take place. This was where the sandbags were removed 

and the weight of the airship was checked. For a vertical take-off from a 

restricted area with no wind the ideal was zero weight, that is the airship 

neither rose nor fell. If the airship was heavy then some water ballast could be 

released or one or more bombs could be removed. When an airship was first 

filled with gas the hydrogen was pure or nearly so and gave the maximum lift. 



In use, as well as hydrogen leaking out, air could leak in, possibly from the 

ballonets, contaminate the hydrogen, reduce lift and make the hydrogen 

explosive. 

 

If there was space available for an aeroplane type take off then it was 

preferable to have the airship heavy by an amount equal to the weight of one 

or even two men. The advantage of this was that as fuel was used up during 

the patrol the airship would gradually become lighter and it may not be 

necessary to release any gas. This was of particular advantage if the airship 

subsequently landed at a mooring out station where there were no facilities 

for topping up the gas in the envelope. 

 

The airship would then be “walked out” to the take-off area by the ground 

crew, twenty or thirty people depending on the wind strength. Airship sheds 

were usually positioned so they were aligned with the prevailing wind but the 

wind was not always so obliging. If the wind was across the end of the shed 

then the airship could be blown sideways and damaged. Windbreaks were 

usually built either side of the entrance but sometimes these could make 

things worse by creating turbulence. Outside the shed the airship would be 

faced into the wind and walked to the take-off area. The flight crew would 

swap places with the people occupying their seats and the process of ballasting 

up repeated to check that the airship was still the correct weight. Then the 

engine would be started and allowed to warm up, indicated by the oil pressure 

falling to its normal value. 

 

Take off 

 

For a vertical take-off the ground crew holding the car would literally push the 

airship vertically upwards causing it to rise. The pilot would open the throttle 

so the rudder and elevator became effective so the airship could climb to its 

intended altitude, say 1000 feet. If there was a wind blowing the pilot would 

run the engine with enough power to stop it being blown backwards while on 

the ground. 

 



For a heavy aeroplane type take-off, the pilot might put more air in the aft 

ballonet and less in the front so the airship adopted a nose up attitude which 

would generate aerodynamic lift once it started moving, helped by any 

prevailing wind. The elevator on an airship becomes effective before the lift 

from the upturned envelope so the pilot may give some down elevator which 

at low air speeds causes the airship to rise. The ground crew would push the 

car up as before and the pilot would open the throttle to maximum. A member 

of the ground crew would run along behind the airship as it accelerated across 

the field to make sure the nose up attitude did not cause the rudder to strike 

the ground and damage it. Some accounts of such take-offs refer to the car 

bumping and skidding across the take off area before sufficient speed was 

reached. 

 

Flying 

 

With the engine stopped or idling the aerodynamic controls are ineffective so 

altitude can only be controlled by releasing gas or dropping ballast, or in 

emergencies by throwing over the side anything that’s moveable, including the 

wireless set. Direction, of course, can’t be controlled at all, it’s whichever way 

the wind is blowing. 

 

It can be shown by calculation that if the gas in an airship is allowed to expand 

or contract freely with changes in atmospheric pressure then the airship is 

neither stable nor unstable in altitude, it will stay at whatever altitude it is 

driven to by either the engine and the aerodynamic controls or the 

groundcrew pulling on the ropes. However, the gas is generally maintained at a 

pressure slightly above atmospheric. This gives a small amount of altitude 

stability so that if the airship is trimmed for neutral buoyancy at 1000 feet and 

is then flown down to 100 feet it will try to rise when the engine is stopped. 

Sudden changes in temperature or falls of rain sleet or snow can affect the 

delicate balance, as can updrafts or down drafts that could be caused by wind 

or other weather conditions.  

 

When the throttle was opened the rudder becomes effective first because it 

was directly behind the propeller. Next the elevator becomes effective, but as 



previously described its action was initially reversed until speed built up and 

the airflow over the envelope was sufficient to generate lift. Up to about half 

its normal speed, say about twenty miles per hour for an airship of this size the 

available documentation indicated that it will be stable in both pitch and yaw 

and consequently easy to control. At higher speeds, lift generated by the 

envelope exceeds that by the control surfaces and the airship becomes 

directionally unstable in both yaw and pitch. For an aircraft such a 

characteristic would be a disaster unless it had a modern “fly by wire” system 

controlled by a high-speed computer, fortunately airships respond so slowly it 

was possible for a human pilot to control them. The fins fitted to airships were 

just large enough for them to be controlled, but not large enough for them to 

be stable. This lack of stability was an advantage as it made them easy to 

control without having to use power assistance, even the giant airships had 

manual controls. 

 

Wind was a problem for airships, with their low top speed it was not unknown 

for them to fly backwards relative to the ground even with the engine at full 

throttle. 

 

Landing 

 

Prior to landing the pilot would “ballast up”. Preferably this was done over the 

sea or flat ground where there was less turbulence. The airship would be flown 

to an altitude that was about 100 feet above the level of the landing ground 

and the engine speed reduced to idle so there was no aerodynamic lift. Then, 

using the statoscope to measure the rate of change of altitude the pilot would 

achieve neutral buoyancy by releasing gas from the envelope or dropping 

ballast. He could also use the inclinometer and adjust the air in the ballonets to 

ensure the airship was in trim, neither nose up or nose down. The pilot would 

then open the throttle and fly to the landing ground where the ground 

handling party of twenty or thirty would have been alerted. Flying into wind 

the airship would approach the landing party at an altitude of about 100 feet 

above the ground, aiming to come to a stop just above the landing party. Then 

a “trail rope” would be dropped, caught by the landing party and used to pull 

the airship down to the ground where additional handling lines could be 



grasped. The engine would be stopped prior to reaching the ground. The 

airship would then be walked into the shed where sandbags would be hung on 

the car to ensure it was heavy before the crew got out. 

 

The ideal conditions for landing were with enough wind so that the pilot could 

maintain aerodynamic control of the airship when its ground speed was zero. If 

there was insufficient wind, then the pilot did not have any control for the last 

part of the landing. This was however preferable to too much wind where a 

landing party of 50 may be needed to hold the airship and manoeuvre it back 

into the shed. 

 

With the wind too strong or from the wrong direction it was better to land at a 

“mooring out” station. Here the airship was simply moored to heavy concrete 

blocks set in the ground, usually between trees which acted as a windbreak. 

Sometimes it was possible to operate an airship from a mooring out station 

when the airships at the main station were trapped in their sheds by an 

adverse wind direction. The disadvantage of a mooring out station was that 

being exposed to the weather caused the envelope of the airship to 

deteriorate, developing leaks and becoming brittle. Also, there were usually 

fewer supplies of petrol, oil, gas and bombs. Facilities for the crew were also 

more primitive. Not good if you’ve just returned from a long patrol and are 

frozen stiff. 

 

CREW TRAINING 

 

It was assumed that at some point the engine in the airships they were going 

to fly was going to fail, then they would be flying a free balloon, so they were 

first trained to fly a free balloon. The training seemed to vary a bit depending 

on circumstances and weather, but one pilots experienced five flights as a 

passenger with an instructor, then one flight as pilot accompanied by an 

instructor followed by a similar flight at night. Finally, there was a solo flight in 

daylight. Being free balloons there was not much control over the direction of 

flight, but they had to map read so they knew where they were. When the 

time came to land, they had to pick a good place, bearing in mind they had to 

deflate the balloon, pack it up and return with it to base. They learned from 



the instructors that one of the best places to land was in the grounds of a large 

country house. There they were sure of a warm welcome, lots of staff to help 

them pack the balloon, be given a good meal and a lift in the car to the nearest 

railway station if not the base itself. All the crew, not just the pilots had to 

learn how to fly a free balloon. The pilot however was the only one who went 

on the navigation course. 

 

Airship training could involve about a dozen flights of from five to thirty 

minutes duration. There were no dual controls so initially the pupil had to sit 

astride the fuselage behind the pilot instructor and watch what he did. Then 

the positions were reversed. The first solo lasted about five minutes, the 

second thirty minutes. The next flight was on patrol! 

Flying the airships was described as good fun in good weather. 

 

All the crews were volunteers…. sort of! 
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