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X-craft service in the British Royal Navy

A paper prepared by Lt Cdr Max Shean to accompany his talk at the International Submarine Convention, Fremantle.

Good morning. I aim to outline the reason for the evolution of small submarines in the Royal Navy in WWII, what they were like, the training of crews, operations carried out and finally some thoughts of my own. Please excuse my special reference to Australians involved. The RAN had no submarines in WWII but there were many Australian submariners, at least one from Fremantle.

1.
PURPOSE


After the German battleship Bismarck was sunk by the Royal Navy in May 1941, her sister ship Tirpitz remained as the most powerful ship, a constant threat to the allied cause generally and to merchant ships in convoys to Russia in particular. Churchill declared that the destruction of Tirpitz was the most important event in the war at sea at that time. She was kept well protected in Norwegian fjords near North Cape, outside effective bombing range, despite many determined attacks by the Royal Air Force and Fleet Air Arm. The possibility of developing a submarine small enough to penetrate harbours was explored by Admiralty and pursued by Commanders Bell and Varley who built a prototype named X3. This concept was approved and an operational design produced by Admiralty.

2.
DESCRIPTION


The first operational midget submarines were designated X-craft, numbered five to ten and built by Vickers Armstrong of Barrow in Furness. Their surface displacement was 30 tons and range on diesel engine 1000 miles. As Alten Fjord was 1000 miles from Scapa, the nearest Allied harbour, they were to be towed by conventional submarine to and from the target area. They were armed port and starboard with a charge, or bottom mine, tow tons of explosive being detonated by a clock set to run up to six hours.


The design was simple, having only three main ballast, three trim and one quick-dive tank in a hull 52 feet long by five feet ten inch diameter. The single diesel, a Gardner 4LK as used in buses, was well proven and most reliable. As freeboard was only one foot, an air induction pipe was mounted on the port side of the casing, lowered when dived and raised when surfaced, on engine. This was also useful to hold onto and to talk down to the helmsman below. We tried raising this when dived so that its top was above the surface, opening the inner valves and running the engine. This worked so long as depth control was good and the top did not dip below the surface. If it did, the valve would be shut and the engine would burn up air in the craft, lowering its pressure until depth was regained. On reporting this to our superiors we were told to desist from this unseaman like practice. Later the Germans developed the idea, so under the name 'snorkel' it gained acceptance. It is of interest that the RAN Collins class boats use the same principle and exhaust under water as we did, whereas the U-boats and later RN boats exhausted through a second pipe back to the surface.


Two batteries were connected in series for fast running or parallel for economy and gave 80 miles range. Periscope depth was ten feet and maximum, 300. A Brown gyro compass, Chernikeef log, and echo sounder were fitted. Top speed was six knots on surface and five submerged.


For penetration of anti-submarine nets, a diver was equipped with hydraulic wire cutters. The means by which a diver exited and re-entered were an interesting feature. Within No. 2 main ballast tank was a compartment, normally dry, which could be filled or emptied with sea water from the tank. This compartment, known as the wet and dry (W & D) was entered from the control room through a pressure-tight circular door and exited via the main hatch above. The diver, wearing a lightweight suit and oxygen breathing set entered the W & D, flooded it and exited to the ocean without changing the trim of the submarine. He then took the cutter from stowage within the casing and worked on the new, onto which the craft would be pressing at low power. Having cut a hole and seen the craft through, he returned via the W & D. While we all thought this a process fraught with danger, which it was, with training and practise it became almost routine and could be completed in twelve minutes.


We carried mostly tinned food and a steamer for heating. This was actually a carpenter's glue pot. There was one bunk in the control room and space for two to lie, and hopefully to sleep on the battery cover boards in the fore ends. The one ten foot periscope was mounted in a dome amidships and here one could stand; upright if not too tall. There was also a short periscope for watching the diver at work.

3.
CREW


Three lieutenants as well as ERAs, seamen and stokers, all RN submariners were appointed to the flotilla and the remainder called as volunteers from general service. Most were reserve or hostilities-only personnel. Training was done from HMS Varbel, named after  the builders of the prototype X3. On the Island of Bute in the Clyde, the Kyles of Bute Hydropathic Hotel was commandeered to become the headquarters of the 12th Submarine Flotilla. The waters of Kames Bay and northward into Loch Striven were our training areas. At Loch Striven head a large residence was occupied as HMS Varbel II and training facilities installed. I was a volunteer in the initial intake which included five Australians, a sixth joining later. There were also South Africans, New Zealanders and one Canadian among the English, Scottish, Welsh and Irish and we got along fine.


Initial escape training was done at HMS Dolphin at Gosport. At Varbel, submarine lectures were given by Lt Hezlet, an accomplished submarine commanding officer.  Periscope navigation training was carried out in two motor launches fitted with X-craft periscopes in their forward cabins. X3  was joined by X4,  the second prototype and pending the completion of X5  to 10, all submarine training was done in these two craft. With a minimum requirement of four for each operational crew and three for towing, more than 42 trainees had to be instructed in two craft, usually two trainees and one instructor at a time so submarine time was at a premium.


To assist with the W & D training, a replica and section of control room was built and suspended from a catamaran barge, moored at Loch Striven head. This had power and all the essential facilities for exit and re-entry and was a most effective training aid. As we were recruited in September, 1942 and an attack on Tirpitz was planned for the next equinox (March 1943), training proceeded apace. There were accidents of course; two men drowned and several returned to general service as incompatible.


A mother ship was commandeered from the Clan Line and commissioned as HMS Bonaventure. She could lift and X-craft with charges and place on deck forward or aft or in either hold. We trained from her in Kames Bay and later in Loch Cairnbawn, south of Cape Wrath. Salvage vessels were always on standby during training and on two occasions craft sank without loss of life, were lifted within hours, and refitted in a few weeks.


W & D training was the most onerous and towing exercises risky and exhausting. Initially all men were trained in all duties but once names were chosen, appointees concentrated on their first responsibilities; commanding officer, first lieutenant, engine room artificer and diver. Upon delivery, X5-10  were put through acceptance and first-of-class trials, including deep dice to 300 feet, sound and degaussing range, followed by handling, navigation and attack exercises.


The spirit of endeavour and camaraderie which prevailed throughout the prepatory period, when all felt the importance, urgency and uncertainty of our task, is reflected in cartoons of minor mishaps, drawn promptly by Joe Brooks. Joe was midshipman RN in HMS Dorsetshire  when she fired the final torpedoes into Bismarck and became First Lieutenant of X9, X22, X24  and my best man. Some of these topical pictures are on display at the Convention and a selection is reproduced in my book which is listed in the bibliography.


Progress fell behind the ambitious schedule and some craft modifications were found necessary. One was to shift No 1 main ballast vent valve from abaft No 2 MB to the top of its own tank. The long pipe usually retained air until a bow-down angle could be achieved and this delayed diving. X-craft were slow to dive; sixty seconds, having no conning tower, (fin or sail) to push them under. The operation was postponed till 22 September 1943.

4.
OPERATION


Bonaventure was at Loch Cairnbawn for weeks prior to sailing day and security, always high, was stepped up. Two T and four S class boats fitted for towing, arrived, all X-craft hoisted inboard and live charges fitted. On 11 September six towing pairs departed, routed 10 miles apart. I had been spare man for any position and took the place of X9's diver at the last minute. Although the weather was moderate, all four manilla tows broke. There were only two nylon tows and these held. X9's tow parted during the night of 16th and she was lost with S/Lt Kearon and crew. CO Martin, Ist Lt Brooks, ERA Coles and I remained passengers aboard towing submarine Syrtis. X8, Lt MacFarlane RAN had to jettison his leaking charges which, although set to safe, exploded after a time, damaging the craft which had to be scuttled. No crew were lost. 


There were other towing troubles but the remaining four arrived at slipping positions on time. X10, Lt Hudspeth RANVR got to within sight of Tirpitz but had to withdraw through serious defects. X6, Lt Cameron RNR attacked using the short periscope because the other was defective. Having been seen, he subsequently surfaced beside Tirpitz, scuttled and was imprisoned with his crew. X7, Lt Place RN attacked, was impounded by torpedo nets, damaged by her own charges, surfaced and sunk by gunfire. Place and diver Aitken survived. X5, Lt Henty-Creer RNVR broke surface 700 metres from Tirpitz, was sunk by gunfire and nothing more is known. Tirpitz sustained severe damage to hull, propulsion and main turrets. After repairs in Kaa Fjord, she moved to Tromsö and was finished off by the RAF.


Although none of the six craft returned, all but four of the twelve crews did. The operation was considered a success. Further activity was planned for the second six, X20-25 already under construction. This comprised testing of Scapa defences, attacks on shipping and floating dock in Bergen, reconnaissance of the Normandy beaches in preparation for D-Day and return to the beach to guide the invasion fleet.


After the enemy had been driven from all Atlantic ports, no targets remained. Six slightly longer XE (eastern waters) craft, XE1-6 were built, shipped aboard Bonaventure to form the 14th Submarine Flotilla and despatched to the Pacific. The armament was now twelve limpets with 200 pounds of explosive, carried six each side in carriers of the same shape as the original charges. Three antennae were fitted to the casing and were raised before the craft came up to rest against the bottom of the target ship. This allowed space for the diver to exit and place the limpets. Construction of XE7-12 and XT1-6 (training craft) followed.


The first task allocated by the Americans was the cutting of submarine telegraph cables  between Japan and SIngapore, at Saigon and Hong Kong. Japanese cyphers had been broken so it was important that all their traffic should be by radio. A later request was to destroy cruisers Takao and Myoko in Johore Strait. These tasks were achieved by four craft except that the more remote cruiser Myoko was not reached on the first operation. Immediately a return to Johore Strait for two craft was organised, delayed at the dropping of the two atomic bombs and cancelled at Japan's surrender.


That summarises briefly X-craft operations. To look in more detail at just one, I will describe the cable cutting off Saigon. This was unusual and demonstrates the versatility of these craft. Also, unlike most submarine stories, it does not climax with an explosion.


On arrival in Brisbane in April, 1945, Captain S/M 14, WR Fell found that we were not needed, but took every initiative to present the flotilla and its capabilities to the US authorities. When asked whether his craft could locate and cut submarine telegraph cables, he immediately said "yes" and returned to Bonaventure, called a briefing for all COs and told us to get to work and establish the technique without delay.


He had brought with him an engineer from Cable and Wireless Limited who gave us all the information we needed about cables. The flotilla navigating officer brought out charts showing the cable positions, which the engineer said would be accurate to within 50 feet. He, in turn, produced a text book on cable laying  and retrieval, which we devoured.


The most challenging aspects were soon identified as:

1.
Locating the cable in water not too deep for our oxygen-breathing divers to work, 
ideally 30 feet.

2.
Snagging the cable as it lay buried in sediment and lifting it to lie on the sea bed.

3.
Modifying our hydraulic wire cutters, designed for half inch diameter wire, to cut 
cables three times that size.


In my case, having been allocated the Saigon job, it seemed that navigating to the necessary accuracy in order to be sure of snagging the operating cable and not one of the previously worn and discarded ends, would be facilitated by the proximity of Cape St Jaques lighthouse tower, to the shore terminal. The light was out but we would operate dived, by day. Also the chart showed, close to the cable, a rock on the 30 foot contour with a visible wreck. By way of reassurance, the engineer told us that the wreck was of a cable ship.


The amount of cover worried me.  cable ships had ample power to drag a grapnel heavy enough to penetrate deep into the sea bed. We had only 30 horsepower and would not want to exhaust batteries before completing the job. I selected what was called a 'flat fish' design and had it fabricated in mild steel in the workshop. Bonaventure proceeded to Cid Harbour in the Whitsunday Islands where a wire hawser was laid on the sea bed for practice in grappling. XE4 managed to pull the grapnel and snag the hawser with reasonable certainty, but it would not have had much cover. We towed the grapnel from the low point on a bridle around the hull, secured on the towing slip forward. The towing rope was shackled to a length of chain with a total length of 40 feet. When snagged, the telegraph cable had to be within reach of the cutter's hydraulic hose. XE4  was kept just clear of the bottom when trawling, in order not to lift the grapnel, so periscope fixes could only be taken at the start and end of each pass.


We were to expect deep sand cover close to shore in the surf zone but this would become less as depth increased. We had to find out at the site, the least depth of water in which we could snag the cable, and whether that would not be too deep for the diver, whose endurance reduced as depth increased beyond 30 feet. As there were two cables to cut, I took two divers.


Meantime an X-craft engine room artificer was busy modifying the cutters, fitting them with wide blades and anvils. In this, he was successful.


Bonaventure moved to Hervey Bay near Bundaberg where there was an abandoned cable in 30 feet. All six craft in the flotilla carried out trials on this cable. Difficulty was experienced in snagging it so several divers left their craft and swam over the grapnel while trawling to observe its performance. XE4's proved quite efficient, but other craft were not so fortunate. Two divers drowned during this trial. We could not understand why this happened as both were experienced and sea conditions were ideal. Trials were cancelled for the rest of that day and completed next day.


Bonaventure proceeded to Subic Bay in the Philippines, dropped off XE5  to cut cables at Hong Kong, then on to Brunei Bay in Borneo. XE1 and XE3 were despatched to SIngapore to attack the cruisers. My XE4 was towed by Spearhead  to cut cables off the mouth of the Mekong River near Saigon. The tow was uneventful. Much of the earlier difficulty was avoided by reducing towing speed from ten to seven and a half knots.


Having made his landfall on Pulo Condore, the CO of Spearhead which was submerged at the time, spoke to me on the telephone and suggested that I might like to surface and take a look. This I did. The sea was calm and the first thing I saw was a yellow sea snake writhing down the port side. The island was distant on the port bow. It was fascinating to watch the craft sliding silently forward at four knots and the occasional appearance of a periscope right ahead.


That night we slipped the tow at the planned position. I could not see anything but proceeded with running charge to close Cape St Jaques. There was a stiff breeze on our starboard bow and a short sea. My binoculars, on a lanyard around my neck misted up with spray so I reduced speed and went below to dry them. Returning up through the W & D I sat on the casing, shut and clipped the hatch as a sea broke and washed me overboard. I still have a vision of XE4  gliding forward past me as I struck out toward her and managed to grab the after end of the jumping wire. Next thought I had was of the propeller spinning where my feet were, so stopped kicking and lay flat on the ocean while pulling forward hand over hand onto the casing. The binoculars were wet again so I had to return below. I soon saw the lighthouse tower and manoeuvred into position to start trawling at daylight..


There were many junks around and I had to stream the grapnel and dive to avoid detection, earlier than I would have liked and sat on the bottom in 30 feet. The junks being under sail, there was no propeller noise to indicate their presence. At daylight I came to periscope depth, confirmed our position and started the first run at two knots, towards the position of the wreck which was not visible. At the end of the run we hit something, doing no damage but confirming our position. The second run was further to seaward in deeper water and again unsuccessful. On the third run we first snagged a clay patch and then the Singapore cable in 50 feet of water, limiting the diver to twelve minutes. Ken Briggs from Glen Innes, Queensland, went out and returned in that time with a length of cable in his hand.


Proceeding on the same contour we snagged the Hong Kong cable on the first try and Adam Bergius from Scotland brought in a second sample. We then had to wait till dark to rendezvous with Spearhead, so withdrew, snorkelling on engine at half speed to change the air which was stale, hot and humid. The latter part of the afternoon we spent sitting on the sea bed, resting. After dark we surfaced, regained contact and started the return tow without delay.


In contrast to the Tirpitz operation, this had gone so smoothly there seemed to have been nothing to it. I believe that while there were less hazards, the principal reason was adequate preparation and training.

5.
COMMENT


I am more than satisfied to have served in X-craft, especially as I survived along with two other Australians; Ken Hudspeth, CO of X10 and X20 and Ken Briggs, diver in XE4. Henty Henty-Creer, CO of X5, was lost attacking the Tirpitz. Brian MacFarlane, CO and Jack Marsden, first lieutenant of X22 were sunk on tow to test Scapa defences. Despite these and other losses I consider X-craft a successful venture. Their potential to inflict losses on the enemy at war's end was considerable.


A word about attitude to size. 'Midget' while an accurate description when comparing with ocean going boats, does imply inferiority. There is no doubting that they had little space to move about, yet there was sufficient for crew to perform their duties. They gave the crew a rougher ride than an S class and made me seasick several times, yet after the initial six they proved seaworthy and reliable if correctly handled. They were real submarines.


During the past three decades I have sailed a five ton yacht over more miles and have been more seasick, more often than ever in submarines. I now regard a thirty ton submarine as large, and would confidently proceed independently in one from Scapa to north Norway, provided that there was sufficient fuel to return. Requiring a fleet submarine to tow an X-craft each way is expensive. I believe X-craft could have operated independently within their range, which could have been increased. Another advantage would be that the crew would arrive in the target area with their sea legs and settle down to sea routine. A few aids like sight reduction tablets for astronomical sights as used by the RAF at the time, would have saved the laborious haversine process. A crew of four in two watches can go on for weeks.


Let me quote Burlingham's "Advance Force Pearl Harbour" in which he discusses all small submarines in WWII:


"The British and Italians...carefully winnowed their crews into an elite cadre of motivated volunteers,  hardening them with realistic drill...The only notable midget submarine successes of WWII were as a result of these skills."


Certainly our training was better than that of Japanese midget submariners. Theirs was brief with an expectation not to return. Ours was thorough as for repeated operations. Our submarines  were also better  designed for their task:

1.
Hull design was for moderate speed and maximum capacity.

2.
Bottom mines and limpets are preferred to torpedoes, being more precisely aimed and 
allowing time for withdrawal, undetected

3.
The W & D was a novel and effective feature, extending the flexibility of the craft.

4.
Provision of a diesel engine enabled good range, reliability and versatility; German  
Bibers had dangerous petrol engines and Japanese, none.

5.
The Japanese method of outward bound transport, pick-a-back on a 2500 ton 
submarine was safer than towing but recovery at sea may not have been practicable. A 
720 ton S boat could be unstable with an X-craft on deck but was suitable for towing.

6.
A four man crew could accomplish proportionally much more than two men and 
continue operating efficiently for much longer.

7.
X-craft provided access throughout their length and maintenance was possible on most 
components, even at sea.


I have given a very brief account of technical matters and little of the human side, so I'll round off with two stories, one sad, the other less so. Bill Whittam was First Lieutenant of Place's X7. Six foot five and handsome was he, a former commando with a most gentle manner. Ruth Barham was third officer WRNS, a cypher officer in Varbel. They met in September 1942 and loved each other ever after, till Bill was drowned in Kaa Fjord on 22 September 1943. Captain S12, Willie Banks, saw that to keep Ruth at Varbel was not kind and transferred her to Northways. Flag Officer Submarines' Headquarters. Thus I lost contact with Ruth till 1993 when we met at the unveiling of a memorial at Kylesku, near Loch Cairnbawn. She had married Lieutenant John Skinner RN and they raised a family of five before separating, still as good friends. Several times she has visited Tromsö to tend Bill's grave. She is still in love with him.


X7's passage was Sub Lt Peter Phillip of the South African Naval Force. he had polio as a child and limped his way into the navy and into submarines. He was a scholarly man; great company. He had bought a pair of fleece lined seaboots and no doubt he stood unevenly in them in X7  during the arduous tow north. Godfrey Place was less attentive to his clothing needs and when it came to changing crews off the entrance to Alten Fjord, he "borrowed" Peter's boots. As Stubborn got under way again, still towing X7, she had to manoeuvre around a floating mine which drifted against the tow. Peter described how Godfrey came forward along the casing, sat and pushed the mine clear with deft footwork. He called to Stubborn "That is the first time I've kicked a mine away by the horns." Peter added "And he was wearing my sea-boots".


Bonaventure, as 14th Submarine Flotilla depot ship did operate from Brisbane, Townsville and Whitsunday Islands but never from Fremantle. After the Flotilla was disbanded she joined the fleet train and called at Fremantle on her voyage home to Britain. Captain WR Fell RN was still in command and most of his passengers were British servicemen under detention. She was berthed at Victoria Quay with a guard of RAN sailors on the wharf. Throughout her short stay the guard had to endure a barrage of missiles and abuse from the detainees. Finally, as Bonaventure pulled away, the guard stood easy and quietly but forcefully returned the accumulation of missiles to the unhappy passengers.
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