
   
      
  

  
  ABBREVIATIONS

  
  Armstr. Sidd. Armstrong Siddeley


  ASW Anti-Submarine Warfare


  BOSS Border and Offshore Submersible Sentry


  BuAer Bureau of Aeronautics (U.S.)


   Bureau of Ships (U.S.)


  BuWeps Bureau of Naval Weapons (U.S.)


  CIA Central Intelligence Agency (U.S.)


  DARPA Defense Advanced Research Projects Agency (U.S.)


  H.-B. Hansa-Brandenburg Flugzeugwerke


  hp horsepower


  JATO Jet-Assisted Takeoff*


  kn knot


  LFG Luft Fahrzeug Gesellschaft


  MG machine gun


  mph miles per hour


  NARA National Archives and Record Administration (U.S.)


  NASM National Air and Space Museum (U.S.)


  NATO North Atlantic Treaty Organization


  NavAir Naval Air Systems Command (U.S.)


  NKVD Narodnyy komissariat vnutrennih del (People’s Commissariat for Internal Affairs; Soviet Union)


  nm nautical mile


  Recon reconnaissance


  SAC Strategic Air Command (U.S.)


  shp shaft horsepower


  SLAM Supersonic Low-Altitude Missile


  SLUAS Submarine-Launched Unmanned Aerial System


  STARE Submarine-launched Tactical Airborne Reconnaissance Expendable


  STOL Short Takeoff and Landing


  TNA The National Archives (Britain)


  TsKB Tsentral’noye dizaynerskoye byuro (Central Design Bureau; Soviet Union)


  UAV Unmanned Aerial Vehicle


  UDT Underwater Demolition Team


  VTOL Vertical Takeoff and Landing


Footnote


* These were rocket boosters, not turbojet devices.





   
  CHAPTER 1


  


  The Early Efforts


  Two brothers in the small German town of Lüdinghausen probably were the first persons to conceive of a combination of two new and revolutionary military technologies: the submarine and the aircraft. The age of practical submarines had begun at the start of the 20th Century and the Wright Brothers’ pioneering flight had occurred at almost the same time. Ernst Bielefeld, an engineer, and his brother H. Bielefeld, an accountant, submitted their concept for a submarine carrying two disassembled floatplanes to the Imperial Patent Office in November 1912. They christened their proposed undersea craft the U-Boot-Flugzeug-Mutterschiff—the Submarine Aircraft Mothership.


  The floatplanes were to be pulled out of hangars fore and aft of the conning tower and assembled on rotating platforms on the submarine’s deck, then hoisted into the water by a deck-mounted crane. The brothers intended their submarine aircraft carrier to extend the range of floatplanes beyond their coastal seaplane bases.1


  The Bielefelds’ patent was prophetic. Within three years a floatplane would be carried to sea on the deck of a submarine. And within five years the German Navy would use the brothers’ patent as inspiration for its submarine designs. Little could the Bielefelds have known that their idea would become a concept studied by all of the major navies of the world.


  Three months after the outbreak of World War I in August 1914, the German Army captured the Belgian port of Zeebrugge on the North Sea. The port was located close to shipping lanes in the English Channel and the North Sea, making it an ideal base for German submarines to prey on Allied merchant ships. In November 1914, five U-boats sailed from German ports to Zeebrugge’s mole, a curving breakwater stretching one and a half miles out into the North Sea. First to arrive was the U-12 under the command of
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    The Bielefeld brothers’ 1912 concept for a “submarine aircraft mothership.” The craft was intended to transport seaplanes out to sea so that they could operate beyond their coastal bases. (©JACOB GUNNARSON)


  Kapitänleunant Walter Forstmann. Although the thick smoke that bellowed from her four kerosene engines made the U-12 a conspicuous target on the surface, she was a potent threat to Allied ships when submerged and driven by battery-powered electric motors.


  German aircraft arrived at Zeebrugge shortly after the U-boats. On 6 December, Naval Aviation Division 1 became the first contingent of German naval aircraft stationed at the port. Its new base on the mole was decidedly makeshift: a railroad shed converted into a hangar near the submarine base. Oberleunant zur See Friedrich von Arnauld de la Perière commanded the division of three other officers and 55 enlisted men. They flew two Fried-richshafen FF 29a floatplanes—unarmed, two-seat biplanes with a maximum speed of 60 mph.2


  Von Arnauld’s mission at Zeebrugge was unclear. “Nothing was known at that time about the use of a sea-flight station near a land front line,” he recalled.3 With no specific instructions forthcoming from naval headquarters, the unit formulated its own missions and tactics. By December, two additional FF 29s had arrived, and the planes each were fitted to carry two 26-pound bombs. They began long-range reconnaissance missions over the coasts of France and England, flying 26 missions that month. On Christmas Eve 1914, an FF 29 attempted to bomb England’s Dover harbor: the bombs struck a few hundred yards offshore.4 On Christmas Day an FF 29 with von Arnauld at the controls and Oberleunant zur See Hermann Moll as his observer set out to bomb the British capital—London. They were forced to drop their bombs ten miles west of the city to escape British fighters.5 That was the first confirmed aerial bombing of British soil.6 No deaths and little damage resulted from those attacks, but they heralded the beginning of the German air attacks on Britain.


  Von Arnauld’s raids were limited by the low reliability and short range of the aircraft. The temperamental Mercedes engines of the FF 29 forced many of the aircraft to come down at sea.


  The submariners and airmen shared the Zeebrugge base and, despite the difference between their “machines,” they bonded over the still experimental nature of both aircraft and submarines. In that spirit of camaraderie, Forstmann of the submarine U-12 and von Arnauld conceived of a way of increasing the range of the seaplanes by using the submarine: The idea of strapping von Arnauld’s Friedrichshafen to the U-boat seemed sensible. The aircraft easily could be launched by submerging the submarine and floating off the aircraft; it could be recovered by the U-boat surfacing beneath it. As an improvised aircraft carrier, the submarine needed no modifications. It is not known if those involved were aware of the Bielefeld Brothers’ earlier patent.


  At 0940 on 6 January 1915, an FF 29 was lowered by crane onto the deck of the U-12. The aircraft was No. 204, which von Arnauld had previously used to bomb England. Von Arnauld was in the pilot’s seat with Moll again as his observer. Because the space between the aircraft’s floats was wider than the submarine’s deck, it was placed on deck sideways, near the bow. Moving out into the harbor, the U-12 trimmed down and let the aircraft float free to taxi on the water. With that trial successfully completed, the FF 29 was picked up by the submarine and the U-12 sailed out past the mole and out to sea. Although it was a clear day with excellent visibility and light winds, there were large swells outside of the breakwater. The sea state was no issue for the submarine, but the waves proved too violent for the fragile seaplane.
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    The German submarine U-12 carrying an FF 29a floatplane out to sea on 6 January 1915. This photo was taken inside the port of Zeebrugge’s breakwater or mole. One hour later, after the U-12 had sailed out to sea, the submarine submerged, and the floatplane took off. After flying to the coast of England, the FF 29a returned to Zeebrugge. (AUTHORS’ COLLECTION)


  Forstmann became increasingly concerned for the safety of the aircraft and at 1040, when the submarine was 19 miles from Zeebrugge, he decided to submerge the submarine to launch the aircraft. Von Arnauld took off without incident and flew 70 miles to Kent on the English coast. Unseen by the British, he then headed back toward Zeebrugge. While he and Forstmann had planned to rendezvous at sea, von Arnauld decided that the conditions were too rough to alight on the open water and flew directly to Zeebrugge. The U-12 remained in the rendezvous area for two hours, returning to port at 1430.7


  Both Forstmann and von Arnauld considered the operation a successful proof of concept. Still, future missions would need calmer seas and a more robust method of attaching the aircraft to the U-boat. Both officers were eager to try again—and with bombs carried on the Friedrichshafen. However, the Navy’s leadership did not approve of the informal experiment, impressing upon von Arnauld that “U-boats operate in the water, airplanes in the air; there is no connection between the two.”8 Hence there was no further development of aircraft-carrying submarines at Zeebrugge.9


  The U-12 was not the last U-boat to carry a floatplane on her deck. On 22 May 1915, a Rumpler 4B floatplane was strapped down to the bow of the U-22 at the shipyard in Wilhelmshaven for a pierside experiment.10 The submarine did not go to sea with the aircraft.11


  Sometime after the historic flight at Zeebrugge, the U-25 rescued an FF 29 that had alighted on the water off the North Sea coast of Germany because of engine trouble. Carefully surfacing beneath the floatplane, the U-25 returned the Friedrichshafen to its base at Borkum.


  The Royal Norwegian Navy performed an aircraft-submarine rescue in 1917. Norway, a neutral country during World War I, had produced a handful of military aircraft. Hans Fleischer Dons, believed to be the first Norwegian to fly an aircraft, was an officer from the submarine Kobben (later renamed the A-1).


  Among the Norwegian military aircraft were two MF2 floatplanes. On 21 July 1917, one of the MF2s damaged a float when it alighted in Trondheim harbor. The submarine A-4 was sent into the harbor carrying a new float on her deck. After raising the A-4’s submerged stern beneath the aircraft, the airmen were able to replace the broken float, and the MF2 was set back on the water as the submarine submerged.12


  BRITISH EXPERIMENTS


  On Christmas Day 1914, the Royal Navy carried out a ship-based air attack on the German Zeppelin hangars at Cuxhaven on the North Sea coast. Although launched from surface ships, not submarines, the raid demonstrated that ship-based aircraft could strike targets beyond the range of aircraft flying from bases in Britain. (The Japanese had conducted a similar ship-launched attack against the German-occupied port of Tsingtao, China, in September 1914.)


  In January 1915, the Zeppelins began bombing raids on England. The airships bombed from high altitudes, above the ceiling of the defending fighter aircraft. Antiaircraft guns would only score an occasional hit on the airships. British warships in the English Channel and North Sea observed that the Zeppelins only rose to high altitudes over land, flying close to the water during their transit over the sea. The British realized that defending fighters could intercept the airships while they were low over the North Sea and thus vulnerable.


  In early 1916, the Royal Navy modified the submarine E-22 to carry sea-planes to intercept Zeppelins. Two Sopwith Schneider floatplanes would rest on sloping rails installed behind the conning tower; to launch the aircraft the E-22 would trim down by the stern and the Schneiders would slide down the rails into the water.
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    The British submarine E-22 carrying two Sopwith Schneider floatplanes on 24 April 1916. Two parallel rails were installed on the submarine’s deck to enable the aircraft to slide into the water. The E-22 was sunk by a German U-boat on the following day, putting an end to the trials. (AUTHORS’ COLLECTION)


  The Schneiders, from the naval air station at Felixstowe, were smaller than the German Friedrichshafens and more delicate, requiring calm weather for their water takeoff. The aircraft would be carried into the North Sea by the E-22, takeoff, patrol over the Helgoland Bight searching for Zeppelins, and then fly back to Felixstowe. On 24 April, two Schneiders were loaded onto the E-22 after alighting on the calm waters of Felixstowe harbor. Still close to shore, the submarine submerged her stern, and the aircraft slipped off to fly back to Felixstowe.


  The next day, at sea off the eastern coast of England, the E-22 was torpedoed and sunk by the German submarine UB-18, putting an end to that line of experimentation. By the end of the war in November 1918, Zeppelins were being intercepted by seaplanes launched from surface ships and by land-based fighter aircraft.


  The British briefly experimented with submarine-towed, lighter-than-air craft. In 1918 the K-5, one of the large, steam turbine-powered K-class submarines, towed a Sea Scout Zero airship in an effort to increase the blimp’s range.13 The blimp was intended to be a convoy escort, planned to sight surfaced U-boats at a distance. Several British C-class submarines also towed manned balloons to sea in another effort to spot surfaced U-boats.14


  STORABLE SEAPLANES


  The German and British experiments proved that carrying seaplanes on the decks of submarines was a dangerous endeavor for both machines: The submarines risked being caught on the surface by the enemy, while the seaplanes were in danger of being swamped by the sea or unable to take off in rough seas. If the submarine had to quickly submerge, the attached seaplane could be lost or damaged beyond repair.


  Those problems could be alleviated if the seaplane could be disassembled or “folded up” and stowed in a pressure-tight container mounted on the submarine. In 1915 British aircraft designer Pemberton Billing—whose company would later become Supermarine—submitted a design to the Admiralty for a flying boat that could be stored on board submarines.15 Billing’s design probably was designated PB27; only a scale model was made.


  That same year, Rear Admiral Sir Robert Arbuthnot proposed that submarines carry aircraft stowed in watertight hangars. The idea was considered by an Admiralty subcommittee, but nothing came of his proposal at that time.16 Britain would only experiment with aircraft-carrying submarines again after the war.


  As World War I continued, Germany began to construct larger U-boats for long-range operations. In early 1916 the North German Lloyd company and Deutsche Bank built the cargo-carrying submarine Deutschland, intended to bypass the British blockade of German ports to transport critical materials such as rubber and nickel from the United States, which was neutral at that time. She was the world’s largest submarine, displacing 1,820 tons submerged and able to carry 790 tons of cargo. As a “civilian” submarine, the Deutschland undertook two highly successful voyages from Germany to Baltimore, Maryland, and to New London, Connecticut, in the summer and fall of 1916, respectively. Her sister ship Bremen, completed in July 1916, attempted a similar journey to Norfolk, Virginia. She sank en route due to unknown causes. Six additional Deutschland-class submarines were ordered as cargo carriers.17


  Following the Battle of Jutland in May 1916, Germany’s main surface fleet was penned up in port by the British blockade. A large submarine with a heavy gun and torpedo armament could fulfill the raiding cruiser role, bypassing the British blockade and attacking the important merchant shipping in distant waters. Several such “cruiser” submarines were laid down by the end of 1916. However, those U-boats would take considerable time to build, thus the Deutschland—renamed the U-155—and her five sister ships were taken over by the German Navy and converted into makeshift cruiser submarines with the addition of deck guns and torpedo tubes.
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    The German cruiser submarine U-155, formerly the cargo submarine Deutschland. She undertook two voyages to the United States as a cargo submarine, circumventing the blockade of German ports imposed by the British. The U-155 was converted to a military submarine with the addition of six torpedo tubes and two 5.9-inch (150-mm) guns. (U.S. NAVY)


  The potential role of those large submarines as commerce raiders prompted a reevaluation of the concept of operating seaplanes from submarines. Some officers in the German Navy were aware of the Bielefeld Brothers’ patent for a submarine with floatplane hangars. The idea met with resistance from the officials of the U-boat Inspectorate. In December 1916, the assistant chief of the U-boat Inspectorate wrote to the Imperial Naval Office expressing a dim view of the concept of an underwater aircraft carrier:



   The construction of a submarine mothership [for aircraft] presents numerous difficulties, and its practical implementation offers even more. Ultimately the value of the few aircraft that can be carried by such a craft is small in comparison to the expense.18




  Naval aviators were more excited about the prospect: In January 1917, after being shown the Bielefeld Brothers’ patent, the commander of the Naval Aviation Division asked the U-boat Inspectorate if a small seaplane could be stored inside of a pressure hull. Instead of using the submarine to extend the seaplane’s combat range, he considered the seaplane an essential reconnaissance tool for the submarine to find targets. The U-boat Inspectorate remained pessimistic, replying that submarines already were cramped and that their hatches were too small to fit an aircraft fuselage or engine.


  However, the concept of an aircraft-carrying submarine spread within the German Navy and began to find advocates in submarine officers. Kapitänleunant Lothar von Arnauld de la Perière, then the commander of the U-35, was undoubtedly aware of his brother Friedrich’s experiment with the U-12 and became an outspoken supporter of the concept:



   A significant disadvantage of the submarine is its low vantage point and consequently short range of vision. . . . On the new U-boats of large displacement which are now under construction, features must be created that expand the effective radius of action and increase their success. This is all the more necessary if the U-boats are to work in the Atlantic, where the merchant ship routes are far apart and are therefore more difficult to find than near the coasts. The U-boat will only be fully exploited in the trade war if it can be given an aircraft. I think this is constructively feasible.19




  In March 1917, shortly after Lothar von Arnauld’s letter advocating the aircraft-carrying submarine, the U-boat Inspectorate began investigating an aircraft that could be stored on board a converted Deutschland-class submarine. The Hansa-Brandenburg Flugzeugwerke offered a twin-float monoplane that easily could be disassembled into component parts: the engine, fuel tank, wings, floats, propeller, and fuselage. All would be stored either inside of the pressure hull or in small containers underneath the U-boat’s outer deck (i.e., external to the pressure hull). After discussions with Ernst Heinkel, the firm’s chief designer, the Navy specified that a U-boat aircraft would have a top speed of 93 mph and an endurance of 1½ hours.


  On 30 April 1917, the German Navy ordered six submarine-launched aircraft from Hansa-Brandenburg: three of the aforementioned floatplanes and three diminutive, biplane flying boats. The Navy also ordered three monoplane flying boats from Junkers; that contract was cancelled before construction began. The Zeppelin company, with Claude Dornier the head designer, proposed building an all-metal aircraft for that role, but the Navy placed no orders.


  Priority was given to Hansa-Brandenburg’s tiny flying boat—designated W 20—because it had the smallest stowage space requirements. With a pusher propeller and a high-mounted upper wing, the W 20 was an oddly shaped craft. The wings, tail, engine, and fuel tank could be quickly removed, allowing the aircraft to be stored in a pressure-tight hangar with a diameter of 6 feet, 7 inches and length of 19 feet, 8 inches that was mounted forward of the U-boat’s conning tower. Heinkel claimed that the small aircraft could be fully assembled or disassembled in about two minutes; that claim was wildly optimistic, even under ideal conditions, much less the wet and rolling deck of a submarine.
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    The prototype Hansa-Brandenburg W 20 floatplane. This photo probably was taken just before flight tests on Lake Plau in the fall of 1917, during which the aircraft crashed and was heavily damaged. Subsequent W 20s had additional struts between the wings to strengthen the delicate airframe. (AUTHORS’ COLLECTION)


  Perhaps in an effort to lighten the aircraft or to reduce the assembly time, the first W 20 had a cantilever lower wing, which was found to have insufficient structural rigidity. The few struts connecting the upper wing and tailplane to the fuselage did little to reinforce the flimsy airframe. As a consequence, the prototype crashed into Plau Lake on its maiden flight in the fall of 1917. The aircraft was heavily damaged, although it was repairable. The second and third W 20s had larger wings with struts between them. The damaged prototype was rebuilt to that standard. Once flight testing began the W 20’s performance was underwhelming, particularly its sluggish rate of climb. All three W 20s were delivered to the Navy by June 1918.


  On 2 June 1917, the U-boat Inspectorate approved plans to install hangars on the nearly complete U-153 and U-154. But the shipyard pointed out that the hangar might upset the submarine’s stability. The Inspectorate subsequently confirmed that the hangar would indeed make the submarine top-heavy and that project was abandoned.


  The contract for three Hansa-Brandenburg floatplanes was cancelled. The Navy did retain the three W 20s, advising Hansa-Brandenburg that “the probability may arise for the Navy to have to resort to these aircraft.”20 By March 1918, the Navy had entirely given up on the W 20 for service on submarines and ordered Hansa-Brandenburg to convert the three W 20s into conventional seaplanes.21 They were quickly placed in storage at the Hage seaplane depot on the North Sea coast.


  FOLLOW-ON GERMAN EFFORTS


  Despite the U-boat Inspectorate’s reluctance to build an underwater seaplane carrier, many naval aviators and U-boat commanders continued to support the concept. On 10 January 1918, the Inspectorate received a letter from the Seaplane Testing Command advocating the development of a floatplane for use on board submarines. The missive pointed out that several submarine officers, including Lothar von Arnauld, desired a reconnaissance aircraft on their U-boats.


  The case for an aircraft-carrying submarine was bolstered by the return of the auxiliary cruiser Wolf to Germany on 23 February 1918. Disguised as an innocent merchant ship, the Wolf was heavily armed with guns, torpedoes, and mines. She left Kiel on 30 November 1916, for the Indian Ocean and South Pacific. In those remote waters she captured or sank 14 Allied ships and claimed another 13 sunk by her mines. The Wolf’s highly successful cruise had lasted 451 days, and she had sailed 64,000 miles.


  The Wolf was the first German ship to carry a seaplane. Hidden below decks with its wings removed was a Friedrichshafen FF 33e floatplane, nicknamed the Wölfchen (Wolf Cub). Although not perfectly suited to the rigors of shipboard use, the Wölfchen proved invaluable to the raider. The Wölfchen often would force the merchant ships it found to surrender by bombing them—or threatening to—and dropping a letter demanding surrender. On one occasion the aircraft landed alongside the
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  APPENDIX A Aircraft-Carrying Submarines


  Germany


  U-9 class


  

	Name
	Laid 
Down
	Launched
	Completed
	Notes



	U-12
	6 May 1910
	13 Aug 1911
	Sunk 10 Mar 1915 by British destroyers in North Sea








	Displacement
	



	surface


	493 tons



	submerged


	611 tons



	Length
	188 feet, 3 inches (57.4 m)



	Beam
	19 feet, 8 inches (6.0 m)



	Draft
	10 feet, 3 inches (3.15 m)



	Propulsion
	4 kerosene engines, 1,000 shp; 2 electric motors, 1,160 shp; 2 shafts



	Speed
	



	surface


	14.2 knots



	submerged


	8.1 knots



	Range
	



	surface


	3,300 n.miles at 9 knots



	submerged


	80 n.miles at 5 knots



	Test depth
	164 feet (50 m)



	Torpedo tubes
	2 18-inch (450-mm) bow, 2 18-inch (450-mm) stern



	Torpedoes
	6



	Guns
	1 3.5-inch (88-mm)



	Complement
	29



	Aircraft
	1 FF 29a






 Britain

 
 E class, Group 3


 

	Name
	Laid 
Down
	Launched
	Completed
	Notes



	E-22
	25 Nov 1914
	27 Aug 1915
	8 Nov 1915
	Sunk 25 Apr 1916 by German submarine UB-18 in North Sea








	Displacement
	



	surface


	662 tons



	submerged


	835 tons



	Length
	181 feet (55.2 m)



	Beam
	23 feet, 6 inches (7.2 m)



	Draft
	12 feet 6 inches (3.8 m)



	Propulsion
	2 diesel engines, 3,200 shp; 2 electric motors; 1,680 shp; 2 shafts



	Speed
	



	surface


	16 knots



	submerged


	10 knots



	Range
	



	surface


	3,000 n.miles at 10 knots



	submerged


	65 n.miles at 5 knots



	Test depth
	100 feet (31 m)



	Torpedo tubes
	2 18-inch (450-mm) bow



	
	2 18-inch (450-mm) beam



	
	1 18-inch (450-mm) stern



	Torpedoes
	6



	Guns
	—



	Complement
	30



	Aircraft
	2 Sopwith Schneider






  United States


  S class


  

	Name
	Laid 
Down
	Launched
	Completed
	Notes



	S-1 (SS 105)
	11 Dec 1917
	26 Oct 1918
	5 Jun 1920
	Transferred to Royal Navy 20 Apr 1942, scrapped 14 Sept 1945







	Displacement
	



	surface


	908 tons



	submerged


	1,096 tons



	Length
	219 feet, 3 inches (66.8 m)



	Beam
	20 feet, 8 inches (6.3 m)



	Draft
	16 feet, 9 inches (5.1 m)



	Propulsion
	2 diesel engines, 1,200 shp; 2 electric motors, 760 shp;* 2 shafts



	Speed
	



	surface


	14.5 knots



	submerged


	11 knots



	Range
	



	surface


	5,000 n.miles at 10 knots



	submerged


	100 n.miles at 5 knots



	Test depth
	200 feet (61 m)



	Torpedo tubes
	4 21-inch (533-mm) bow



	Torpedoes
	12



	Guns
	1 4-inch (76-mm)



	Complement
	38



	Aircraft
	1 MS-1/XS-1/XS-2






  * This figure is from “General Information U.S. Submarine Torpedo Boat S-1,” dated September 1924. Other sources, such as the 1924 Ships’ Data: U.S. Naval Vessels, give the total electric motor power as 1,500 shp.


  Britain


  M class


 

	Name
	Laid 
Down
	Launched
	Completed
	Notes



	M-2
	13 Jul 1916
	19 Oct 1918
	14 Feb 1920
	Lost 26 Jan 1932 in English Channel








	Displacement
	



	surface


	1,663 tons



	submerged


	1,950 tons



	Length
	295 feet, 7.5 inches (90.1 m)



	Beam
	24 feet, 6 inches (7.5 m)



	Draft
	17 feet, 7.5 inches (5.4 m)








	Propulsion
	2 diesel engines, 2,400 shp; 4 electric motors, 1,600 shp; 2 shafts



	Speed
	



	surface


	14 knots



	submerged


	8 knots



	Range (nm/kn)
	



	surfaced


	3,700 n.miles at 10 knots



	submerged


	24 n.miles at 4 knots



	Test depth
	200 feet (61 m)



	Torpedo tubes
	4 18-inch (450-mm) bow



	Torpedoes
	8



	Guns
	1 3-inch (76-mm)



	Complement
	65



	Aircraft
	1 Parnall Peto






  France


  Type Q5


  

	Name
	Laid 
Down
	Launched
	Completed
	Notes



	Surcouf
	1 Jul 1927
	18 Nov 1929
	16 Apr 1934
	Lost about 18 Feb 1942 in Caribbean








	Displacement
	



	surface


	3,304 tons



	submerged


	4,318 tons



	Length
	360 feet, 11 inches (110.0 m)



	Beam
	29 feet, 6 inches (9.0 m)



	Draft
	23 feet, 7 inches (7.2 m)



	Propulsion
	2 diesel engines, 7,600 shp; 2 diesel generators, 1,440 hp; 2 electric motors, 3,400 shp; 2 shafts



	Speed
	



	surface


	18.5 knots



	submerged


	8.5 knots



	Range
	



	surface


	10,000 n.miles at 10 knots



	submerged


	59 n.miles at 5 knots



	Test depth
	262 feet (80 m)








	Torpedo tubes
	4 21.5-inch (550-mm) bow



	
	2 21.5-inch (550-mm) external



	
	4 16-inch (400-mm) external



	Torpedoes
	14 21.5-inch (550-mm)



	
	8 16-inch (400-mm)



	Guns
	2 8-inch (203-mm)



	
	2 37-mm



	Complement
	118



	Aircraft
	1 MB 41 or MB 411






  Italy


  Agostino Barbarigo class


  

	Name
	Laid 
Down
	Launched
	Completed
	Notes



	Andrea Provana
	16 Oct 1915
	27 Jan 1918
	10 Sept 1918
	Damaged 30 Mar 1927 by accidental explosion, stricken 21 Jan 1928; conning tower on display in Turin








	Displacement
	



	surface


	784 tons



	submerged


	912 tons



	Length
	219 feet, 10 inches (67.0 m)



	Beam
	19 feet, 4 inches (5.9 m)



	Draft
	12 feet, 8 inches (3.9 m)



	Propulsion
	2 diesel engines, 2,600 shp; 2 electric motors, 1,300 shp; 2 shafts



	Speed
	



	surface


	16.8 knots



	submerged


	9.3 knots



	Range (nm/kn)
	



	surface


	1,607 n.miles at 9.3 knots



	submerged


	139 n.miles at 1.6 knots



	Test depth
	164 feet (50 m)



	Torpedo tubes
	4 18-inch (450-mm) bow



	
	2 18-inch (450-mm) stern



	Torpedoes
	10



	Guns
	1 3-inch (76-mm)



	Complement
	40



	Aircraft
	1 Dornier Libelle II






  Italy

  
  Ettore Fieramosca class


  

	Name
	Laid 
Down
	Launched
	Completed
	Notes



	Ettore Fieramosca
	17 Jul 1926
	14 Apr 1929
	15 Dec 1931
	Decommissioned 10 Apr 1941, stricken 18 Oct 1946








	Displacement
	



	surface


	1,531 tons



	submerged


	1,934 tons



	Length
	270 feet, 3 inches (82.4 m)



	Beam
	26 feet, 4 inches (8.0 m)



	Draft
	17 feet, 5 inches (5.3 m)



	Propulsion
	2 diesel engines, 6,000 shp; 1 diesel generator, 325 hp; 2 electric motors, 2,000 shp; 2 shafts



	Speed
	



	surface


	15.5 knots



	submerged


	9 knots



	Range
	



	surface


	4,605 n.miles at 8 knots



	submerged


	78 n.miles at 3 knots



	Test depth
	327 feet (100 m)



	Torpedo tubes
	4 21-inch (533-mm) bow



	
	4 21-inch (533-mm) stern



	Torpedoes
	14



	Guns
	1 4.7-inch (120-mm)



	Complement
	78



	Aircraft
	1 Macchi M.53 or Piaggio P.8*






* As built; aircraft hangar removed before commissioning. All other specifications as completed.


  Germany


  Type XI


  

	Name
	Laid 
Down
	Launched
	Completed
	Notes



	U-112–U-115
	
	
	
	Ordered 17 Jan 1939, cancelled Sept 1939








	Displacement
	



	surface


	3,140 tons



	submerged


	3,930 tons



	Length
	377 feet (115 m)



	Beam
	31 feet, 2 inches (9.5 m)



	Draft
	20 feet, 3 inches (6.2 m)



	Propulsion
	8 diesel engines, 17,600 shp; 2 diesel generators, 400 hp; 2 electric motors, 2,200 shp; 2 shafts



	Speed
	



	surface


	23.3 knots



	submerged


	7 knots



	Range
	



	surface


	15,800 n.miles at 12 knots



	submerged


	50 n.miles at 4 knots



	Test depth
	328 feet (100 m)



	Torpedo tubes
	4 21-inch (533-mm) bow



	
	2 21-inch (533-mm) stern



	Torpedoes
	12



	Guns
	4 5-inch (127-mm)



	
	2 37-mm



	
	1 20-mm



	Complement
	117



	Aircraft
	1 Ar 231






    Germany


  Type IXD2


  

	Name
	Laid 
Down
	Launched
	Completed
	Notes



	U-177
	25 Nov 1940
	1 Oct 1941
	14 Mar 1942
	Sunk 6 Feb 1944 by U.S. aircraft in South Atlantic



	U-178
	24 Dec 1940
	25 Oct 1941
	14 Feb 1942
	Scuttled 25 Oct 1944 at Bordeaux



	U-179
	15 Jan 1941
	18 Nov 1941
	7 Mar 1942
	Sunk 8 Oct 1942 by British destroyer Active in South Atlantic



	U-181
	15 Mar 1941
	30 Dec 1941
	9 May 1942
	Taken over by Japan 5 May 1945, renamed I-501 15 July 1945, scuttled 15 Feb 1946 by British in South China Sea



	U-182
	7 Apr 1941
	3 Mar 1942
	30 Jun 1942
	Sunk 16 May 1943 by USS MacKenzie (DD 614) in North Atlantic








	Name
	Laid 
Down
	Launched
	Completed
	Notes



	U-196
	10 Jun 1941
	24 Apr 1942
	11 Sept 1942
	Lost about 1 Dec 1944 in Indian Ocean



	U-197
	5 Jul 1941
	21 May 1942
	10 Oct 1942
	Sunk 20 Aug 1943 by British aircraft in Indian Ocean



	U-198
	1 Aug 1941
	15 Jun 1942
	3 Nov 1942
	Sunk 12 Aug 1944 by British and Indian warships in Indian Ocean



	U-199
	10 Oct 1941
	11 Jul 1942
	28 Nov 1942
	Sunk 31 Jul 1943 by U.S. and Brazilian aircraft in South Atlantic



	U-200
	3 Nov 1941
	10 Aug 1942
	22 Dec 1942
	Sunk 24 Jun 1943 by British aircraft in North Atlantic



	U-847
	23 Nov 1941
	5 Sept 1942
	23 Jan 1943
	Sunk 27 Aug 1943 by aircraft from USS Card (CVE 11) in North Atlantic



	U-848
	6 Jan 1942
	6 Oct 1942
	20 Feb 1943
	Sunk 5 Nov 1943 by U.S. aircraft in South Atlantic



	U-849
	20 Jan 1942
	31 Oct 1942
	11 Mar 1943
	Sunk 25 Nov 1943 by U.S. aircraft in South Atlantic



	U-850
	17 Mar 1942
	7 Dec 1942
	17 Apr 1943
	Sunk 20 Dec 1943 by aircraft from USS Bogue (CVE 9) in North Atlantic



	U-851
	18 Mar 1942
	15 Jan 1943
	21 May 1943
	Lost late Mar or early Apr 1944 in North Atlantic



	U-852
	15 Apr 1942
	28 Jan 1943
	15 Jun 1943
	Damaged 2 May 1944 by British aircraft in Arabian Sea, beached and scuttled 3 May 1944 in Somalia



	U-859
	15 May 1942
	2 Mar 1943
	8 Jul 1943
	Sunk 23 Sept 1944 by British submarine Trenchant in Indian Ocean



	U-860
	15 Jun 1942
	23 Mar 1943
	12 Aug 1943
	Sunk 15 Jun 1944 by aircraft from USS Solomons (CVE 67) in South Atlantic



	U-861
	15 Jul 1942
	29 Apr 1943
	2 Sept 1943
	Surrendered 9 May 1945 in Norway, scuttled 31 Dec 1945 by British off N. Ireland



	U-862
	15 Aug 1942
	8 Jun 1943
	7 Oct 1943
	Taken over by Japan 5 May 1945, renamed I-502 15 Jul 1945, scuttled 15 Feb 1946 by British in South China Sea



	U-863
	15 Sept 1942
	29 Jun 1943
	3 Nov 1943
	Sunk 29 Sept 1944 by U.S. aircraft in South Atlantic



	U-864
	15 Oct 1942
	12 Aug 1943
	9 Dec 1943
	Sunk 9 Feb 1945 by British submarine Venturer in North Sea



	U-871
	14 Nov 1942
	7 Sept 1943
	15 Jan 1944
	Sunk 26 Sept 1944 by U.S. aircraft in North Atlantic



	U-872
	23 Dec 1942
	20 Oct 1943
	10 Feb 1944
	Damaged 29 Jul 1944 by U.S. aircraft at Bremen, stricken 10 Aug 1944








	Name
	Laid 
Down
	Launched
	Completed
	Notes



	U-873
	17 Feb 1943
	11 Nov 1943
	1 Mar 1944
	Surrendered 16 May 1945 in Maine, used for U.S. Navy trials in 1946, scrapped Mar 1948



	U-874
	17 Mar 1943
	21 Dec 1943
	8 Apr 1944
	Surrendered 9 May 1945 in Norway, scuttled 31 Dec 1945 by British off N. Ireland



	U-875
	11 May 1943
	16 Feb 1944
	21 Apr 1944
	Surrendered 9 May 1945 in Norway, scuttled 31 Dec 1945 by British off Norway



	U-876
	5 Jun 1943
	29 Feb 1944
	24 May 1944
	Damaged 9 Apr 1945 by British aircraft in Germany, scuttled 3 May 1945








	Displacement
	



	surface


	1,616 tons



	submerged


	1,804 tons



	Length
	287 feet, 5 inches (87.6 m)



	Beam
	24 feet, 7 inches (7.5 m)



	Draft
	17 feet, 9 inches (5.4 m)



	Propulsion
	2 diesel engines, 4,400 shp; 2 diesel generators, 1,160 hp, 2 electric motors, 1,000 shp; 2 shafts



	Speed
	



	surface


	19.2 knots



	submerged


	6.9 knots



	Range
	



	surface


	23,700 n.miles at 12 knots



	submerged


	57 n.miles at 4 knots



	Test depth
	295 feet (90 m)



	Torpedo tubes
	4 21-inch (533-mm) bow



	
	2 21-inch (533-mm) stern



	Torpedoes
	24



	Guns
	1 4.1-inch (105-mm)



	
	1 37-mm



	
	4 20-mm (2 twin)



	Complement
	57



	Aircraft
	2 Fa 330*






  *One stored externally in the superstructure, one stored inside the pressure hull.


  Japan


  Kiraisen Type


  

	Name
	Laid 
Down
	Launched
	Completed
	Notes



	I-21
	20 Oct 1924
	30 Mar 1926
	31 Mar 1927
	Renamed I-121 1 Jun 1938, surrendered Sept 1945, scuttled by U.S. 30 Apr 1946







	Displacement
	



	surface


	1,383 tons



	submerged


	1,768 tons



	Length
	280 feet (85.2 m)



	Beam
	24 feet, 5 inches (7.2 m)



	Draft
	14 feet, 5 inches (4.4 m)



	Propulsion
	2 diesel engines, 2,400 shp; 2 electric motors, 1,100 shp; 2 shafts



	Speed
	



	surface


	14.5 knots



	submerged


	7 knots



	Range
	



	surface


	10,500 n.miles at 8 knots



	submerged


	40 n.miles at 4.5 knots



	Test depth
	200 feet (61 m)



	Torpedo tubes
	4 21-inch (533-mm) bow



	Torpedoes
	12



	Mine tubes
	2 33.9-inch (861-mm) stern



	Mines
	42



	Guns
	1 5.5-inch (140-mm)



	Complement
	75



	Aircraft
	1 Kugisho No. 1 or No. 2






  Japan


  Kaidai 1 Type


  

	Name
	Laid 
Down
	Launched
	Completed
	Notes



	I-51
	6 Apr 1921
	29 Nov 1921
	20 Jun 1924
	Stricken 1 Apr 1940








	Displacement
	



	surface


	1,535 tons



	submerged


	2,430 tons



	Length
	300 feet (91.4 m)



	Beam
	28 feet, 1 inch (8.6 m)



	Draft
	14 feet, 1 inch (4.3 m)



	Propulsion
	4 diesel engines, 5,200 shp; 4 electric motors, 2,000 shp; 4 shafts*



	Speed
	



	surface


	20 knots



	submerged


	10 knots



	Range
	



	surface


	7,500 n.miles at 10 knots



	submerged


	100 n.miles at 3 knots



	Test depth
	200 feet (61 m)



	Torpedo tubes
	6 21-inch (533-mm) bow



	
	2 21-inch (533-mm) stern



	Torpedoes
	24



	Guns
	1 4-inch (120-mm)



	Complement
	60



	Aircraft
	1 Kugisho No. 2






*Refitted with two diesels and two shafts in 1932.


 Japan

 
  Junsen 1 Type Modified


  

	Name
	Laid 
Down
	Launched
	Completed
	Notes



	I-5
	30 Oct 1929
	19 Jun 1931
	31 Jul 1932
	Sunk 19 Jul 1944 by USS Weyman (DE 36) near Guam







	Displacement
	



	surface


	2,243 tons



	submerged


	2,921 tons



	Length
	319 feet, 11 inches (97.5 m)



	Beam
	30 feet, 3 inches (9.2 m)



	Draft
	16 feet, 6 inches (5.0 m)



	Propulsion
	2 diesel engines, 6,000 shp; 1 diesel generator, 603 hp; 2 electric motors, 2,600 shp; 2 shafts








	Speed
	



	surface


	18 knots



	submerged


	8 knots



	Range
	



	surface


	24,000 n.miles at 10 knots



	submerged


	60 n.miles at 3 knots



	Test depth
	265 feet (80 m)



	Torpedo tubes
	4 21-inch (533-mm) bow



	
	2 21-inch (533-mm) stern



	Torpedoes
	20



	Guns
	1 5.5-inch (140-mm)



	Complement
	93



	Aircraft
	1 E6Y1 or E9W1






Japan


  Junsen 2 Type


  

	Name
	Laid 
Down
	Launched
	Completed
	Notes



	I-6
	14 Oct 1932
	31 Mar 1934
	15 May 1935
	Accidentally rammed and sunk 16 Jun 1944 by Japanese freighter south of Japan








	Displacement


	



	surface


	2,243 tons



	submerged


	3,061 tons



	Length
	323 feet, 2 inches (98.5 m)



	Beam
	29 feet, 9 inches (9.1 m)



	Draft
	17 feet, 6 inches (5.3 m)



	Propulsion
	2 diesel engines, 8,000 shp; 1 diesel generator, 603 hp; 2 electric motors, 2,600 shp; 2 shafts



	Speed
	



	surface


	20 knots



	submerged


	7.5 knots



	Range
	



	surface


	20,000 n.miles at 10 knots



	submerged


	60 n.miles at 3 knots



	Test depth
	265 feet (80 m)








	Torpedo tubes
	4 21-inch (533-mm) bow



	
	2 21-inch (533-mm) stern



	Torpedoes
	17



	Guns
	1 5.5-inch (140-mm)



	Complement
	97



	Aircraft
	1 E6Y1 or E9W1






Japan


  Junsen 3 Type


  

	Name
	Laid 
Down
	Launched
	Completed
	Notes



	I-7
	12 Sept 1934
	3 Jul 1935
	31 Mar 1937
	Damaged 22 Jun 1943 by USS Monoghan (DD 354) and scuttled off Kiska



	I-8
	11 Oct 1934
	20 Jul 1936
	5 Dec 1938
	Sunk 31 Mar 1945 by U.S. destroyers off Okinawa







	Displacement


	



	surface


	2,525 tons



	submerged


	3,583 tons



	Length
	358 feet, 7 inches (109.3 m)



	Beam
	29 feet, 10 inches (9.1 m)



	Draft
	17 feet, 3 inches (5.2 m)



	Propulsion
	2 diesel engines, 11,200 shp; 1 diesel generator, 603 hp; 2 electric motors, 2,800 shp; 2 shafts



	Speed
	



	surface


	23 knots



	submerged


	8 knots



	Range
	



	surface


	14,000 n.miles at 16 knots



	submerged


	60 n.miles at 3 knots



	Test depth
	328 feet (100 m)



	Torpedo tubes
	6 21-inch (533-mm) bow



	Torpedoes
	21



	Guns
	1 5.5-inch (140-mm)



	
	5 13-mm (2 twin, 1 single)



	Complement
	100



	Aircraft
	1 E9W1






Japan


  Type A


  

	Name
	Laid 
Down
	Launched
	Completed
	Notes



	I-9
	25 Jan 1938
	20 May 1939
	13 Feb 1941
	Sunk 13 Jun 1943 by USS Frazier (DD 607) off Kiska



	I-10
	7 Jun 1938
	29 Sept 1939
	31 Oct 1941
	Sunk 4 July 1944 by U.S. warships off Saipan



	I-11
	10 Apr 1939
	28 Feb 1941
	16 May 1942
	Lost about 20 Mar 1944 off Tuvalu







	Displacement


	



	surface


	2,919 tons



	submerged


	4,149 tons



	Length
	372 feet, 9 inches (113.7 m)



	Beam
	31 feet, 4 inches (9.5 m)



	Draft
	17 feet, 6 inches (5.3 m)



	Propulsion
	2 diesel engines, 12,400 shp; 1 diesel generator, 603 hp; 2 electric motors, 2,400 shp; 2 shafts



	Speed
	



	surface


	23.5 knots



	submerged


	8 knots



	Range
	



	surfaced


	16,000 n.miles at 16 knots



	submerged


	90 n.miles at 3 knots



	Test depth
	328 feet (100 m)



	Torpedo tubes
	6 21-inch (533-mm) bow



	Torpedoes
	18



	Guns
	1 5.5-inch (140-mm)



	
	4 25-mm (2 twin)



	Complement
	114



	Aircraft
	1 E9W1 or E14Y1






Japan


  Type B


  

	Name
	Laid 
Down
	Launched
	Completed
	Notes



	I-15
	25 Jan 1938
	7 Mar 1939
	30 Sept 1940
	Sunk 10 Nov 1942 by USS Southard (DMS 10) in Solomons



	I-17
	18 Apr 1938
	19 Jul 1939
	24 Jan 1941
	Sunk 19 Aug 1943 by NZ minesweeper Tui and U.S. aircraft off Nouméa



	I-19
	15 Mar 1938
	16 Sept 1939
	28 Apr 1941
	Sunk 25 Nov 1943 by USS Radford (DD 446) off Makin



	I-21
	7 Jan 1939
	24 Feb 1940
	15 Jul 1941
	Sunk 29 Nov 1943 by USS Chenango (CVE 28) off Tarawa



	I-23
	8 Dec 1938
	24 Nov 1939
	27 Sept 1941
	Lost about 28 Feb 1942 off Oahu



	I-25
	3 Feb 1939
	8 Jun 1940
	15 Oct 1941
	Sunk 25 Aug 1943 by USS Patterson (DD 392) off Vanuatu



	I-26
	7 Jun 1939
	10 Apr 1940
	6 Nov 1941
	Lost about 27 Oct 1944 off Leyte



	I-27
	5 Jul 1939
	6 Jun 1941
	24 Feb 1942
	Sunk 12 Feb 1944 by British destroyers Paladin and Petard off Maldives



	I-28
	25 Sept 1939
	17 Dec 1940
	6 Feb 1942
	Sunk 17 May 1942 by USS Tautog (SS 199) off Truk



	I-29
	20 Sept 1939
	29 Sept 1940
	27 Feb 1942
	Sunk 26 Jul 1944 by USS Sawfish (SS 276) in Luzon Strait



	I-30
	7 7 Jun 1939
	17 Sept 1940
	28 Feb 1942
	Sunk 13 Oct 1942 by British mine off Singapore



	I-31
	6 Dec 1939
	13 Mar 1941
	30 May 1942
	Sunk 12 May 1943 by USS Farragut (DD 348) and USS Edwards (DD 619) off Attu



	I-32
	20 Jan 1940
	17 Dec 1940
	26 Apr 1942
	Sunk 24 Mar 1944 by U.S. warships off Wotje



	I-33
	21 Feb 1940
	1 May 1941
	10 Jun 1942
	Lost 13 Jun 1944 in training accident off Kure, salvaged Jun 1953



	I-34
	9 Jan 1941
	24 Sept 1941
	31 Aug 1942
	Sunk 13 Nov 1943 by British submarine Taurus off Penang



	I-35
	2 Sept 1940
	24 Sept 1941
	31 Aug 1942
	Sunk 23 Nov 1943 by USS Meade (DD 602) and USS Frazier (DD 607) off Tarawa



	I-36
	4 Dec 1940
	1 Nov 1941
	30 Sept 1942
	Surrendered Aug 1945, scuttled 1 Apr 1946 off Goto








	Name
	Laid 
Down
	Launched
	Completed
	Notes



	I-37
	7 Dec 1940
	22 Oct 1941
	10 Mar 1943
	Sunk 19 Nov 1944 by USS Conklin (DE 439) and USS McCoy Reynolds (DE 440) off Palau



	I-38
	19 Jun 1941
	15 Apr 1942
	31 Jan 1943
	Sunk 13 Nov 1944 by USS Nicholas (DD 449) off Palau



	I-39
	19 Jun 1941
	15 Apr 1942
	22 Apr 1943
	Sunk 26 Nov 1943 by USS Boyd (DD 544) off Tarawa








	Displacement


	



	   surface
	2,584 tons



	   submerged
	3,654 tons



	Length
	356 feet, 8 inches (108.7 m)



	Beam
	30 feet, 6 inches (9.3 m)



	Draft
	16 feet, 9 inches (5.1 m)



	Propulsion
	2 diesel engines, 12,400 shp; 1 diesel generator, 603 hp; 2 electric motors, 2,000 shp; 2 shafts



	Speed
	



	surface


	23.5 knots



	submerged


	8 knots



	Range
	



	surface


	14,000 n.miles at 16 knots



	submerged


	96 n.miles at 3 knots



	Test depth
	328 feet (100 m)



	Torpedo tubes
	6 21-inch (533-mm) bow



	Torpedoes
	17



	Guns
	1 5.5-inch (140-mm)



	
	2 25-mm (2 single)



	Complement
	94



	Aircraft
	1 E9W1 or E14Y1






Japan


  Type B Mod. 1


  

	Name
	Laid 
Down
	Launched
	Completed
	Notes



	I-40
	18 Mar 1942
	10 Nov 1942
	31 Jul 1943
	Lost about 25 Nov 1943 off Makin



	I-41
	18 Mar 1942
	10 Nov 1942
	18 Sept 1943
	Sunk 18 Nov 1944 by USS Lawrence C. Taylor (DE 415) and aircraft from USS Anzio (CVE 57) in Philippine Sea



	I-42
	18 Mar 1942
	10 Nov 1942
	3 Nov 1943
	Sunk 23 Mar 1944 by USS Tunny (SS 282) off Palau



	I-43
	27 Apr 1942
	25 Oct 1942
	5 Nov 1943
	Sunk 15 Feb 1944 by USS Aspro (SS 309) off Guam



	I-44
	11 Jun 1942
	5 Mar 1943
	31 Jan 1944
	Sunk 29 Apr 1945 by aircraft from USS Tulagi (CVE 72) off Okinawa



	I-45
	15 Jul 1942
	6 Mar 1943
	28 Dec 1943
	Sunk 29 Oct 1944 by USS Whitehurst (DE 634) in Philippine Sea







	Displacement


	



	surface


	2,624 tons



	submerged


	3,700 tons



	Length
	356 feet, 8 inches (108.7 m)



	Beam
	30 feet, 6 inches (9.3 m)



	Draft
	17 feet (5.2 m)



	Propulsion
	2 diesels, 11,000 shp; 1 diesel generator, 603 hp; 2 electric motors, 2,000 shp; 2 shafts



	Speed
	



	surface


	23.5 knots



	submerged


	8 knots



	Range
	



	surfaced


	14,000 n.miles at 16 knots



	submerged


	96 n.miles at 3 knots



	Test depth
	328 feet (100 m)



	Torpedo tubes
	6 21-inch (533-mm) bow



	Torpedoes
	17



	Guns
	1 5.5-inch (140-mm)



	
	2 25-mm (1 twin)



	Complement
	114



	Aircraft
	1 E14Y1






Japan


  Type B Mod. 2


  

	Name
	Laid 
Down
	Launched
	Completed
	Notes



	I-54
	1 Jul 1942
	4 May 1943
	31 Mar 1944
	Sunk 28 October 1944 by U.S. destroyers off Leyte



	I-56
	29 Sept 1942
	30 Jun 1943
	8 Jun 1944
	Sunk 18 Apr 1945 by U.S. destroyers off Okinawa



	I-58
	26 Dec 1942
	30 Jun 1943
	7 Sept 1944
	Surrendered Sept 1945 at Kure, scuttled 1 Apr 1946 off Goto by U.S.



	#633–636
	
	
	
	Ordered Nov 1941, cancelled 1943



	#5101–5114
	
	
	
	Ordered Sept 1942, cancelled 1943







	Displacement


	



	surface


	2,607 tons



	submerged


	3,688 tons



	Length
	356 feet, 8 inches (108.7 m)



	Beam
	30 feet, 6 inches (9.3 m)



	Draft
	17 feet (5.2 m)



	Propulsion
	2 diesel engines, 4,700 shp; 1 diesel generator, 603 hp; 2 electric motors, 1,200 shp; 2 shafts



	Speed
	



	surface


	17.8 knots



	submerged


	6.5 knots



	Range
	



	surface


	21,000 n.miles at 16 knots



	submerged


	105 n.miles at 3 knots



	Test depth
	328 feet (100 m)



	Torpedo tubes
	6 21-inch (533-mm) bow



	Torpedoes
	19



	Guns
	1 5.5-inch (140-mm)



	
	2 25-mm (1 twin)



	Complement
	101



	Aircraft
	1 E14Y1






  Japan


  S49A


  

	Name
	Laid 
Down
	Launched
	Completed
	Notes



	#5115–5132
	
	
	
	Ordered Sept 1942, cancelled 1943







	Displacement


	



	surface


	2,330 tons



	submerged


	



	Length
	349 feet, 5 inches (106.5 m)



	Beam
	31 feet, 8 inches (9.6 m)



	Draft
	17 feet, 5 inches (5.3 m)



	Propulsion
	2 diesel engines, 11,000 shp; 2 electric motors, 2,400 shp; 2 shafts



	Speed
	



	surface


	22.4 knots



	submerged


	8 knots



	Range
	



	surface


	14,000 n.miles at 16 knots



	submerged


	80 n.miles at 3 knots



	Test depth
	328 feet (100 m)



	Torpedo tubes
	8 21-inch (533-mm) bow



	Torpedoes
	16



	Guns
	1 5.5-inch (140-mm)



	
	4 25-mm (2 twin)



	Complement
	



	Aircraft
	1 E14Y1






Japan


  Type A Mod. 1


  

	Name
	Laid 
Down
	Launched
	Completed
	Notes



	I-12
	5 Nov 1942
	3 Aug 1943
	25 May 1944
	Lost Jan 1945 north of Marshall Islands







	Displacement


	



	surface


	2,934 tons



	submerged


	4,172 tons



	Length
	372 feet, 9 inches (133.7 m)



	Beam
	31 feet, 6 inches (9.5 m)



	Draft
	17 feet, 6 inches (5.3 m)



	Propulsion
	2 diesel engines, 4,700 shp; 1 diesel generator, 603 hp; 2 electric motors, 1,200 shp; 2 shafts



	Speed
	



	surface


	17.7 knots



	submerged


	6.2 knots



	Range
	



	surface


	22,000 n.miles at 16 knots



	submerged


	70 n.miles at 3 knots



	Test depth
	328 feet (100 m)



	Torpedo tubes
	6 21-inch (533-mm) bow



	Torpedoes
	18



	Guns
	1 5.5-inch (140-mm)



	
	4 25-mm (2 twin)



	Complement
	114



	Aircraft
	1 E14Y1






Japan


  S48


  

	Name
	Laid 
Down
	Launched
	Completed
	Notes



	#5094–5096
	
	
	
	Ordered Sept 1942, cancelled 1943







	Displacement


	



	surface


	2,330 tons



	submerged


	



	Length
	364 feet, 2 inches (111.0 m)



	Beam
	32 feet, 3 inches (9.8 m)



	Draft
	18 feet, 1 inch (5.5 m)



	Propulsion
	2 diesel engines, 11,000 shp; 2 electric motors, 2,400 shp; 2 shafts








	Speed
	



	surface


	22.4 knots



	submerged


	8.0 knots



	Range
	



	surface


	16,000 n.miles at 16 knots



	submerged


	80 n.miles at 3 knots



	Test depth
	328 feet (100 m)



	Torpedo tubes
	6 21-inch (533-mm) bow



	Torpedoes
	18



	Guns
	1 5.5-inch (140-mm)



	
	4 25-mm (2 twin)



	Complement
	



	Aircraft
	1 E14Y1






Japan


  Type A Mod. 2


  

	Name
	Laid 
Down
	Launched
	Completed
	Notes



	I-13
	4 Feb 1943
	30 Nov 1943
	16 Dec 1944
	Sunk 16 Jul 1945 by USS Lawrence C. Taylor (DE 415) and aircraft from USS Anzio (CVE 57) east of Japan



	I-14
	18 May 1943
	14 Mar 1944
	14 Mar 1945
	Surrendered Aug 27 1945 off Japan, transferred to Pearl Harbor 6 Jan 1946, scuttled 28 May 1946 off Oahu



	I-15
	30 Apr 1943
	12 Apr 1944
	
	Converted to tanker submarine Jun 1945, 80% complete by Aug 1945, scuttled Apr 1946 off Japan



	I-1
	24 Jun 1943
	10 Jun 1944
	
	Construction stopped Mar 1945 at 40% completion, sank 18 Sept 1945 in storm at Kobe, salvaged and scrapped Apr 1947







	Displacement


	



	surface


	3,603 tons



	submerged


	4,762 tons



	Length
	372 feet, 9 inches (113.7 m)



	Beam
	38 feet, 5 inches (11.7 m)



	Draft
	19 feet, 4 inches (5.9 m)



	Propulsion
	2 diesel engines, 5,200 shp; 2 diesel generators, 1,207 hp; 2 electric motors, 2,950 shp; 2 shafts








	Speed
	



	surface


	16.8 knots



	submerged


	5.5 knots



	Range
	



	surfaced


	21,000 n.miles at 16 knots



	submerged


	60 n.miles at 3 knots



	Test depth
	328 feet (100 m)



	Torpedo tubes
	6 21-inch (533-mm) bow



	Torpedoes
	16



	Guns
	1 5.5-inch (140-mm)



	
	7 25-mm (2 triple, 1 single)



	Complement
	118



	Aircraft
	2 M6A1 Seiran






Japan


  Sentoku Type



	Name
	Laid 
Down
	Launched
	Completed
	Notes



	I-400
	18 Jan 1943
	18 Jan 1944
	30 Dec 1944
	Surrendered 27 Aug 1945 off Japan, transferred to Pearl Harbor 6 Jan 1946, scuttled 4 Jun 1946 off Oahu



	I-401
	26 Apr 1943
	11 Mar 1944
	8 Jan 1945
	Surrendered 29 Aug 1945 off Japan, transferred to Pearl Harbor 6 Jan 1946, scuttled 31 May 1946 off Oahu



	I-402
	20 Oct 1943
	5 Sept 1944
	24 Jul 1945
	Converted to tanker submarine June 1945, surrendered Sept 1945, scuttled 1 Apr 1946 off Goto



	I-403
	
	
	
	Cancelled Oct 1943



	I-404
	8 Nov 1943
	7 Jul 1944
	
	Construction stopped 4 Jun 1945 at 95% completion, damaged in air raid and scuttled 28 Jul 1945, salvaged 1951 and scrapped 1952



	I-405
	27 Sept 1944
	
	
	Construction stopped Jan 1945



	#5237
	
	
	
	Ordered Sept 1942, cancelled Oct 1943



	#5238
	20 Dec 1943
	
	
	Construction stopped shortly after keel laying



	#5239–#5240
	
	
	
	Ordered Sept 1942, cancelled Oct 1943



	#5241–#5248
	
	
	
	Ordered Sept 1942, cancelled Jul 1943








	Displacement


	



	surface


	5,223 tons



	submerged


	6,560 tons



	Length
	400 feet, 3 inches (122 m)



	Beam
	39 feet, 4 inches (12 m)



	Draft
	23 feet (7.0 m)



	Propulsion
	4 diesel engines, 9,000 shp; 2 diesel generators, 1,072 hp; 2 electric motors, 4,290 shp; 2 shafts



	Speed
	



	surface


	18.7 knots



	submerged


	6.5 knots



	Range
	



	surfaced


	37,500 n.miles at 14 knots



	submerged


	60 n.miles at 3 knots



	Test depth
	328 feet (100 m)



	Torpedo tubes
	8 21-inch (533-mm) bow



	Torpedoes
	20



	Guns
	1 5.5-inch (140-mm)



	
	10 25-mm (3 triple, 1 single)



	Complement
	204



	Aircraft
	3 M6A1 Seiran






United States


      Fleet Snorkel (Balao class)


  

	Name
	Laid 
Down
	Launched
	Completed
	Notes



	Sennet (SS 408)
	8 Mar 1944
	6 Jun 1944
	22 Aug 1944
	Decommissioned and stricken 2 Dec 1968






SSP (Balao class)




	Name
	Laid 
Down
	Launched
	Completed
	Notes



	Perch (SSP 313)
	5 Jan 1943
	12 Sept 1943
	7 Jan 1944
	Decommissioned and stricken 1 Dec 1971



	Sealion (SSP 315)
	25 Feb 1943
	31 Oct 1943
	8 Mar 1944
	Decommissioned 20 Feb 1970, stricken 15 Mar 1977








	
	Fleet Snorkel
	SSP



	Displacement


	
	



	surface


	1,570 tons
	1,525 tons



	submerged


	2,410 tons
	2,610 tons



	Length
	311 feet, 9 inches (95.0 m)
	311 feet, 9 inches (95.0 m)



	Beam
	27 feet, 3 inches (8.3 m)
	27 feet, 3 inches (8.3 m)



	Draft
	15 feet, 3 inches (4.6 m)
	15 feet, 3 inches (4.6 m)



	Propulsion
	4 diesel generators, 4,610 hp;
	2 diesel generators, 2,700 hp;



	
	2 electric motors, 2,740 hp; 2 shafts
	2 electric motors, 2,740 shp; 2 shafts



	Speed
	
	



	surface


	18 knots
	15 knots



	submerged


	9 knots
	8.4 knots



	Range
	
	



	surface


	11,000 n.miles at 10 knots
	10,300 n.miles at 10 knots



	submerged


	108 n.miles at 3 knots
	100 n.miles at 3 knots



	Test depth
	400 feet (122 m)
	400 feet (122 m)



	Torpedo tubes
	6 21-inch (533-mm) bow
	—



	
	4 21-inch (533-mm) stern
	—



	Torpedoes
	24
	—



	Guns
	—
	1 5-inch (127-mm)



	
	
	1 40-mm



	Complement
	80
	74-185



	Aircraft
	1 helium balloon
	1 HTL helicopter








   
      
  

  
  APPENDIX B Submarine-Launched Aircraft


  FIXED WING AIRCRAFT


  

	Country
	Germany
	Britain
	Germany
	Germany



	Manufacturer
	Friedrichshafen
	Sopwith
	H.-B.
	LFG



	Type
	FF 29a
	Schneider
	W 20
	V 19



	Operational
	1914
	1914
	1917
	1918



	Number built
	44
	136
	3
	1



	Engine
	
	
	
	



	number


	1
	1
	1
	1



	type


	Mercedes D.II*
	Gnome Monosoupape
	Oberursel U.0
	Oberursel UR.II



	configuration


	inline-6
	rotary-9
	rotary-7
	rotary-9



	horsepower


	120
	100
	80
	110



	Weight
	
	
	
	



	empty


	2,046 lb.
	1,220 lb.
	871 lb.
	1,058 lb.



	loaded


	3,086 lb.
	1,770 lb.
	1,250 lb.
	1,521 lb.



	Length
	34 ft. 1 in. (10.4 m)
	22 ft. 10 in. (10 m)
	19 ft. 5 in. (5.9 m)
	21 ft. 8 in. (6.6 m)



	Wingspan
	53 ft. 6 in. (16.3 m)
	25 ft. 8 in. (7.8 m)
	22 ft. 4 in. (6.8 m)
	31 ft. 4 in. (9.6 m)



	Height
	13 ft. 9 in. (4.2 m)
	10 ft. (3.0 m)
	9 ft. 6 in. (2.9 m)
	9 ft. 2 in. (2.8 m)



	Wing area
	642 sq. ft.
	240 sq. ft.
	170 sq. ft.
	140 sq. ft.



	Max. speed
	59 mph
	104 mph
	105 mph
	106 mph



	Range
	280 miles
	
	137 miles
	224 miles



	Endurance
	4–6 hr.
	2.3 hr.
	1.3 hr.
	2 hr.



	Armament
	—
	1 7.7-mm MG
	—
	—



	Crew
	2
	1
	1
	1






  *An Argus As II inline-6 engine (120 hp) was installed on some aircraft.


  

	Country
	Germany
	United States
	United States
	United States



	Manufacturer
	Caspar-Heinkel
	Martin
	Cox-Klemin
	Loening



	Type
	U 1
	MS-1
	XS-2
	XSL-2



	Operational
	1922
	1923
	1926
	1931



	Number built
	5
	6
	1
	1



	Engine
	
	
	
	



	number


	1
	1
	1
	1



	type


	Siemens-Halske Sh 4
	Lawrence L-4
	Lawrence L-4
	Menasco B-6



	configuration


	radial-5
	radial-3
	radial-3
	inline-6



	horsepower


	60
	60
	60
	160



	Weight
	
	
	
	



	empty


	794 lb.
	657 lb.
	700 lb.
	1,229 lb.



	loaded


	1,124 lb.
	1,007 lb.
	1,050 lb.
	1,684 lb.



	Length
	20 ft. 4 in. (6.2 m)
	17 ft. 8 in. (5.4 m)
	18 ft. 2 in. (5.5 m)
	31 ft. (9.5 m)



	Wingspan
	23 ft. 7 in. (7.2 m)
	18 ft. (5.5 m)
	18 ft. (5.5 m)
	27 ft. 2 in. (8.3 m)



	Height
	7 ft. 8 in. (2.3 m)
	8 ft. (2.4 m)
	8 ft. (2.4 m)
	7 ft. 10 in. (2.4 m)



	Wing area
	150 sq. ft.
	99 sq. ft.
	99 sq. ft.
	148 sq. ft.



	Max. speed
	90 mph
	100 mph
	115 mph
	116 mph



	Range
	224 miles
	239 miles
	238 miles
	



	Endurance
	2 hr.
	3.4 hr.
	3 hr.
	



	Armament
	—
	—
	—
	—



	Crew
	1
	1
	1
	1








	Country
	Britain
	France
	France
	Germany



	Manufacturer
	Parnall
	Besson
	Besson
	Dornier



	Type
	Peto
	MB 35
	MB 411
	Libelle II



	Operational
	1926
	1926
	1935
	1921



	Number built
	2
	6
	2
	16



	Engine
	
	
	
	



	number


	1
	1
	1
	1



	type


	Armstr. Sidd. Mongoose IIIC
	Salmson 9AC
	Salmson 9ND
	Siemens-Halske Sh 5



	configuration
	radial-5
	radial-9
	radial-9
	radial-7



	horsepower
	169
	120
	175
	80



	Weight
	
	
	
	



	empty


	1,229 lb.
	1,191 lb.
	1,676 lb.
	992 lb.



	loaded


	1,730 lb.
	1,687 lb.
	2,249 lb.
	1,653 lb.



	Length
	22 ft. 6 in. (6.9 m)
	23 ft. (7.0 m)
	27 ft. 1 in. (8.3 m)
	24 ft. 6 in. (7.5 m)



	Wingspan
	28 ft. 5 in. (8.7 m)
	32 ft. 3 in. (9.8 m)
	39 ft. 4 in. (12 m)
	32 ft. 2 in. (9.8 m)



	Height
	8 ft. 11 in. (2.7 m)
	8 ft. 3 in. (2.5 m)
	9 ft. 4 in. (2.9 m)
	7 ft. 9 in. (2.4 m)



	Wing area
	174 sq. ft.
	178 sq. ft.
	237 sq. ft.
	169 sq. ft.



	Max. speed
	113 mph
	99 mph
	118 mph
	90 mph



	Range
	120 miles
	186 miles*
	249 miles
	



	Endurance
	2 hr.
	3.3 hr.*
	7 hr.
	



	Armament
	—
	—
	—
	—



	Crew
	2
	2
	2
	1+2 passengers






  * With pilot and observer. With only the pilot, the range and endurance were 500 miles and seven hours, respectively.


  

	Country
	Italy
	Italy
	USSR
	Poland



	Manufacturer
	Macchi
	Macchi
	Chetverikov
	Nikol



	Type
	M.53
	P.8
	SPL
	A-2



	Operational
	1928
	1929
	1935
	1939



	Number built
	1
	1
	1
	1



	Engine
	
	
	
	



	number


	1
	1
	1
	1



	type


	ADC Cirrus Mk. II
	ADC Cirrus Mk. II
	Shvetsov M-11
	de Havilland Gipsy Major



	configuration


	inline-4
	inline-4
	radial-5
	inline-4



	horsepower


	75
	75
	110
	129



	Weight
	
	
	
	



	empty


	1,067 lb.
	1,175 lb.
	1,389 lb.
	1,389 lb.



	loaded


	1,507 lb.
	1,618 lb.
	1,750 lb.
	2,094 lb.



	Length
	18 ft. 7 in. (5.7 m)
	23 ft. 1 in. (7.0 m)
	24 ft. 5 in. (7.5 m)
	25 ft. 3 in. (7.7 m)



	Wingspan
	35 ft. 4 in. (10.8 m)
	39 ft. 2 in. (12 m)
	31 ft. 2 in. (9.5 m)
	41 ft. 4 in. (12.6 m)



	Height
	9 ft. (2.8 m)
	8 ft. 4 in. (2.6 m)
	8 ft. 11 in. (2.7 m)
	10 ft. 2 in. (3.1 m)



	Wing area
	172 sq. ft.
	205 sq. ft.
	144 sq. ft.
	231 sq. ft.



	Max. speed
	89 mph
	93 mph
	116 mph
	91 mph



	Range
	
	373 miles
	250 miles
	373 miles



	Endurance
	4 hr.
	4 hr.
	2.2 hr.
	



	Armament
	1 7.7-mm MG
	1 7.7-m MG
	—
	—



	Crew
	1
	1
	2
	2








	Country
	Germany
	Japan
	Japan
	Japan



	Manufacturer
	Arado
	Kugisho
	Kugisho
	Watanabe



	Type
	Ar 231
	No. 1
	E6Y1 Type 91
	E9W1 Type 96 “Slim”



	Operational
	1941
	1927
	1931
	1936



	Number built
	6
	1
	10
	36



	Engine
	
	
	
	



	number


	1
	1
	1
	1



	type


	Hirth HM 501
	Le Rhône 9c
	Gadsuden Jimpu
	Hitachi GK2 Tempu 11



	configuration


	Inline-6
	rotary-9
	radial-7
	radial-9



	horsepower


	160
	80
	160
	340



	Weight
	
	
	
	



	empty


	1,837 lb.
	882 lb.
	1,257 lb.
	1,940 lb.



	loaded


	2,315 lb.
	1,146 lb.
	1,951 lb.
	2,756 lb.



	Length
	25 ft. 7 in. (7.8 m)
	20 ft. 4 in. (6.2 m)
	22 ft. 7 in. (6.9 m)
	25 ft. 1 in. (7.6 m)



	Wingspan
	33 ft. 5 in. (10.1 m)
	23 ft. 7 in. (7.2 m)
	26 ft. 3 in. (8 m)
	32 ft. 9 in. (10 m)



	Height
	10 ft. 3 in. (3.1 m)
	7 ft. 10 in. (2.4 m)
	9 ft. 3 in. (2.8 m)
	10 ft. 10 in. (3.3 m)



	Wing area
	164 sq. ft.
	164 sq. ft.
	182 sq. ft.
	253 sq. ft.



	Max. speed
	106 mph
	96 mph
	104 mph
	144 mph



	Range
	310 miles
	200 miles
	380 miles
	454 miles



	Endurance
	4 hr.
	2 hr.
	4.5 hr.
	5 hr.



	Armament
	—
	—
	—
	1 7.7-mm MG



	Crew
	1
	1
	1
	2








	Country
	Japan
	Japan
	United States



	Manufacturer
	Kugisho
	Aichi
	Douglas



	Type
	E14Y1 Type 0 “Glen”
	M6A1 Seiran*
	Model 640



	Operational
	1942
	1944
	—



	Number built
	138
	26
	—



	Engine
	
	
	



	number


	1
	1
	1



	type


	Hitachi GK2 Tempu 11
	Aichi Atsuta 32
	Westinghouse J34-WE-36



	configuration


	radial-9
	inverted V12
	turbojet



	horsepower


	340
	1,400
	—



	thrust


	—
	—
	3,400 lbf.



	Weight
	
	
	



	empty


	2,469 lb.
	5,712 lb.
	4,051 lb.



	loaded


	3,197 lb.
	9,722 lb.
	7,800 lb.



	Length
	28 ft. (8.5 m)
	38 ft. 2 in. (11.6 m)
	32 ft. 11 in. (10.0 m)



	Wingspan
	36 ft. (11 m)
	40 ft. 3 in. (12.3 m)
	25 ft. (7.6 m)



	Height
	12 ft. 1 in. (3.7 m)
	15 ft. (4.6 m)
	13 ft. 6 in. (4.1 m)



	Wing area
	205 sq. ft.
	290 sq. ft.
	134 sq. ft.



	Max. speed
	153 mph
	286 mph
	



	Range
	609 miles
	955 miles
	



	Endurance
	6 hr.
	4.8 hr.
	



	Armament
	1 7.7-mm MG 266-lb. bombs
	1 13-mm MG 1,764-lb. bomb or 1 torpedo
	1 Mk 7, Mk 11, or Mk 12 nuclear bomb



	Crew
	2
	2
	1






  *Data for aircraft without floats fitted.


  ROTARY WING AIRCRAFT


  

	Country
	Germany
	Germany
	France
	United States



	Manufacturer
	Flettner
	Focke Achgelis
	Dorand
	Bell



	Type
	Fl 282 Kolibri
	Fa 330 Bachstelze
	G 20
	HTL



	Operational
	1942
	1943
	—*
	1947



	Number built
	24
	~200
	1
	179‡



	Engine
	
	
	
	



	   number
	1
	—
	2
	1



	   type
	BMW 314
	—
	Renault 6Q-04
	Lycoming O-435-6



	   configuration
	radial-7
	—
	inline-6
	opposed-6



	   horsepower
	160
	—
	240
	240



	Weight
	
	
	
	



	   empty
	1,676 lb.
	192 lb.
	3,086 lb.
	1,652 lb.



	   loaded
	2,204 lb.
	412 lb.
	6,614 lb.
	2,700 lb.



	Length
	21 ft. 6 in. (6.6 m)
	14 ft. 8 in. (4.5 m)
	36 ft 4 in (11.1 m)
	32 ft. 4 in. (9.9 m)



	Rotor diameter
	39 ft. 4 in. (12 m)
	23 ft. 11 in. (7.3 m)
	50 ft. 6 in.† (15.4 m)
	37 ft. 2 in. (9.8 m)



	Height
	7 ft. 3 in. (2.2 m)
	5 ft. 6 in. (1.7 m)
	10 ft. 3 in. (3.1 m)
	9 ft .6 in. (2.9 m)



	Max. speed
	49.7 mph
	50 mph
	155 mph
	83 mph



	Range
	104 miles
	—
	500 miles
	200 miles



	Endurance
	2 hr.
	—
	
	



	Armament
	—
	—
	—
	—



	Crew
	1 or 2
	1
	2
	1+3 passengers






  *Prototype completed in 1947; never flew.


  †Upper rotor diameter; the lower rotor was 42 feet, 8 inches (13 m) in diameter.


  ‡Navy HTL models only; over 6,000 Bell Model 47/H-13 helicopters were produced.




   
      
  

  
  APPENDIX C Flights from Japanese Submarines during World War II

  
  This list encompasses all flights from Japanese submarines logged in the Hackett and Kingsepp online database (http://www.combinedfleet.com/sensuikan.htm).


  

	Date
	Submarine
	Aircraft
	Location
	Notes



	30 Nov 1941
	I-10
	E9W
	Suva, Fiji
	Recon flight; airmen reported no ships in harbor; aircraft did not return



	7 Dec 1941
	I-25
	E9W
	Pearl Harbor, Hawaii
	Aircraft damaged during launch; flight aborted



	16 Dec 1941
	I-7
	E9W
	Pearl Harbor, Hawaii
	Predawn recon flight; airmen reported on damage and ships in the harbor; aircraft scuttled after landing



	4 Jan 1942
	I-19
	E9W
	Pearl Harbor, Hawaii
	Night recon flight; catapult inoperative; I-19 sighted by patrol boat during launching and dived while aircraft took off; airmen reported on warships in the harbor; aircraft recovered



	17 Feb 1942
	I-25
	E14Y
	Sydney, Australia
	Predawn recon flight; airmen reported on warships in the harbor; aircraft recovered



	23 Feb 1942
	I-9
	E9W
	Pearl Harbor, Hawaii
	Night recon flight in preparation for Operation K; airmen unable to observe harbor through clouds; aircraft damaged during recovery



	26 Feb 1942
	I-25
	E14Y
	Melbourne, Australia
	Predawn recon flight; aircraft sighted by Australian forces; airmen reported on warships in the harbor; aircraft recovered








	Date
	Submarine
	Aircraft
	Location
	Notes



	1 Mar 1942
	I-25
	E14Y
	Hobart, Australia
	Predawn recon flight; airmen reported on merchant ships but no warships in harbor; aircraft recovered



	7 Mar 1942
	I-25
	E14Y
	Wellington, New Zealand
	Aircraft damaged during launch; flight aborted



	8 Mar 1942
	I-25
	E14Y
	Wellington, New Zealand
	Predawn recon flight; aircraft sighted steamer en route; aircraft recovered



	13 Mar 1942
	I-25
	E14Y
	Auckland, New Zealand
	Predawn recon flight; airmen reported on transports in harbor; aircraft recovered



	16 Mar 1942
	I-25
	E14Y
	North of New Zealand
	Flight in search of cruiser and large merchant ship; ships not sighted; aircraft recovered



	19 Mar 1942
	I-25
	E14Y
	Suva, Fiji
	Predawn recon flight; airmen reported on warships and merchant ships in harbor; aircraft sighted by British cruiser; aircraft recovered



	7 May 1942
	I-30
	E14Y
	Aden, Aden Colony
	Recon flight; aircraft recovered



	8 May 1942
	I-30
	E14Y
	Djibouti, French Somaliland
	Night recon flight; aircraft came under fire from warships; mission aborted; aircraft recovered



	19 May 1942
	I-21
	E14Y
	Suva, Fiji
	Predawn recon flight; airmen reported on warships in harbor; aircraft recovered



	19 May 1942
	I-30
	E14Y
	Zanzibar and Dar es Salaam, Tanganyika
	Recon flight; airmen reported on merchant ships in harbor; float damaged on landing; aircraft recovered



	20 May 1942
	I-10
	E14Y
	Durban, South Africa
	Recon flight; airmen reported no target in harbor; aircraft detected by South African forces; aircraft recovered



	23 May 1942
	I-29
	E14Y
	Sydney, Australia
	Dawn recon flight; aircraft sighted by Australian forces; airmen reported on warships in harbor; aircraft recovered



	24 May 1942
	I-9
	E14Y
	Kiska and Amchitka, Alaska
	Dawn recon flight; airmen reported on potential landing sites and lack of U.S. forces; aircraft recovered



	24 May 1942
	I-21
	E14Y
	Auckland, New Zealand
	Dawn recon flight; airmen unable to observe harbor through clouds; Auckland airport turned on runway lights; aircraft recovered



	26 May 1942
	I-19
	E14Y
	Bogoslof, Alaska
	I-19 sighted by U.S. warship while launching at night; aircraft lost when sub dived








	Date
	Submarine
	Aircraft
	Location
	Notes



	26 May 1942
	I-9
	E14Y
	Adak and Kanaga, Alaska
	Predawn recon flight; troops sighted on Adak; aircraft recovered



	26 May 1942
	I-25
	E14Y
	Dutch Harbor, Alaska
	Flight aborted due to weather



	27 May 1942
	I-25
	E14Y
	Dutch Harbor, Alaska
	Predawn recon flight; catapult inoperative and flight nearly aborted when U.S. cruiser passed close aboard; catapult later repaired; airmen reported on warships in the harbor; aircraft recovered



	29 May 1942
	I-25
	E14Y
	700 miles WNW of Seattle, Washington
	Morning flight in search of cruiser and transport in fog; airmen unable to sight ships; aircraft recovered



	29 May 1942
	I-21
	E14Y
	Sydney, Australia
	Predawn recon flight in preparation for midget sub attack; airmen reported on warships in the harbor; aircraft sighted by Australian forces; aircraft capsized and scuttled after landing



	29 May 1942
	I-10
	E14Y
	Diego-Suarez, Madagascar
	Night recon flight in preparation for midget sub attack; airmen reported on warships in the harbor; aircraft recovered



	31 May 1942
	I-10
	E14Y
	Diego-Suarez, Madagascar
	Flight in search of midget subs after attack; midget subs not found; aircraft recovered



	10 Jun 1942
	I-29
	E14Y
	Nouméa, New Caledonia
	Dawn recon flight; aircraft recovered



	15 Jun 1942
	I-9
	E14Y
	Kodiak, Alaska
	Recon flight over Kodiak naval air station; aircraft recovered



	28 Aug 1942
	I-19
	E14Y
	Nendo, Santa Cruz Is.
	Recon flight; airmen reported on seaplane tenders and flying boats in Graciosa Bay; aircraft recovered



	29 Aug 1942
	I-29
	E14Y
	Seychelles Is.
	Recon flight; aircraft recovered



	9 Sept 1942
	I-25
	E14Y
	Brookings, Oregon
	Predawn bombing mission; aircraft sighted by Forest Service; incendiary bombs dropped on forest; aircraft recovered



	11 Sept 1942
	I-31
	E14Y
	Nendo, Santa Cruz Is.
	Dawn recon flight; airmen reported on destroyers and flying boats in Graciosa Bay; aircraft recovered








	Date
	Submarine
	Aircraft
	Location
	Notes



	13 Sept 1942
	I-31
	E14Y
	Vanikoro, Santa Cruz Is.
	Dawn recon flight; aircraft encountered squall and returned to I-31; aircraft capsized during recovery; crew rescued



	29 Sept 1942
	I-25
	E14Y
	Cape Blanco, Oregon
	Predawn bombing mission; aircraft sighted by Forest Service; incendiary bombs dropped on forest; aircraft recovered



	2 Oct 1942
	I-21
	E14Y
	Espiritu Santo, New Hebrides Is.
	Dawn recon flight over airfield; aircraft recovered



	13 Oct 1942
	I-7
	E9W
	Espiritu Santo, New Hebrides Is.
	Dawn recon flight; airmen reported on warships, transports, and seaplanes off south coast; aircraft recovered



	19 Oct 1942
	I-19
	E14Y
	Nouméa, New Caledonia
	Noon recon flight; aircraft damaged beyond repair during recovery



	31 Oct 1942
	I-7
	E9W
	Espiritu Santo, New Hebrides Is.
	Aircraft damaged during launching; flight aborted



	2 Nov 1942
	I-8
	E9W
	Efate, New Hebrides Is.
	Recon flight over Port Vila and Havannah; aircraft recovered



	4 Nov 1942
	I-9
	E14Y
	Nouméa, New Caledonia
	Dawn recon flight; airmen reported on warships in the harbor; aircraft recovered



	4 Nov 1942
	I-31
	E14Y
	Suva, Fiji
	Dawn recon flight; aircraft recovered



	11 Nov 1942
	I-7
	E9W
	Vanikoro, Santa Cruz Is.
	Dawn recon flight; aircraft recovered



	11 Nov 1942
	I-31
	E14Y
	Pago-Pago, American Samoa
	Dawn recon flight; airmen reported on transport in the harbor, Tafuna airfield, and Aunu’u lighthouse; enemy aircraft appeared during recovery but did not spot I-31; aircraft recovered



	12 Nov 1942
	I-9
	E14Y
	Espiritu Santo, Santa Cruz Is.
	Dusk recon flight; airmen unable to observe harbor through clouds; aircraft recovered



	24 Jan 1943
	I-10
	E14Y
	Nouméa, New Caledonia
	Night recon flight; airmen reported on warships and transports in the harbor; aircraft recovered



	25 Jan 1943
	I-21
	E14Y
	Sydney, Australia
	Recon flight; airmen reported on warships in the harbor; aircraft recovered








	Date
	Submarine
	Aircraft
	Location
	Notes



	16 Feb 1943
	I-25
	E14Y
	Espiritu Santo, New Hebrides Is.
	Night recon flight; aircraft recovered



	19 Feb 1943
	I-21
	E14Y
	New South Wales, Australia
	Photo-recon flight over coast; aircraft detected by Australian radar; aircraft recovered



	21 Feb 1943
	I-11
	E14Y
	Nouméa, New Caledonia
	Recon flight; airmen reported on warships in the harbor; aircraft recovered



	1 Mar 1943
	I-11
	E14Y
	Chesterfield Reefs, New Caledonia
	Recon flight over airfields; aircraft damaged during recovery



	4 Jun 1943
	I-29
	E14Y
	Penang, Malaya
	ASW patrol to protect incoming submarine



	8 Jun 1943
	I-29
	E14Y
	Penang, Malaya
	ASW patrol



	25 Jul 1943
	I-11
	E14Y
	Nouméa, New Caledonia
	Night recon flight; airmen reported on warships in the harbor; aircraft recovered



	23 Aug 1943
	I-25
	E14Y
	Espiritu Santo, New Hebrides Is.
	Recon flight; airmen reported on warships in the harbor; aircraft recovered



	20 Sept 1943
	I-10
	E14Y
	Perim Is., Aden Colony
	Dawn recon flight in search of suspected airfield; airmen reported no airfield on island; aircraft recovered



	25 Sept 1943
	I-32
	E14Y
	Nouméa, New Caledonia
	Catapult inoperative; flight aborted



	8 Oct 1943
	I-21
	E14Y
	Suva, Fiji
	Night recon flight; aircraft recovered



	11 Oct 1943
	I-37
	E14Y
	Diego-Suarez, Madagascar
	Recon flight; airmen reported on heavy defenses around the harbor; aircraft recovered



	16 Oct 1943
	I-36
	E14Y
	Pearl Harbor, Hawaii
	Night recon flight; aircraft detected by U.S. forces; airmen reported on warships in the harbor; aircraft did not return



	17 Nov 1943
	I-19
	E14Y
	Pearl Harbor, Hawaii
	Night recon flight; airmen reported on warships in the harbor; U.S. aircraft sighted during recovery; aircraft scuttled



	17 Nov 1943
	I-37
	E14Y
	Mombasa, Kenya
	Recon flight; aircraft recovered








	Date
	Submarine
	Aircraft
	Location
	Notes



	3 Mar 1944
	I-37
	E14Y
	Chagos Archipelago
	Morning recon flight with 2 60-kg. bombs; no ships sighted and bombs discarded; aircraft recovered



	15 Mar 1944
	I-37
	E14Y
	Diego-Suarez, Madagascar
	Night recon flight; airmen reported on warships in the harbor; aircraft recovered



	30 Mar 1944
	I-8
	E9W
	SE of Diego Garcia
	Recon flight; airmen sighted merchant ship and vectored I-8 toward it; aircraft recovered



	7 Apr 1944
	I-37
	E14Y
	Pemba, Zanzibar and Mombasa, Kenya
	Night recon flight; airmen reported on merchant ships in Mombasa harbor; aircraft recovered



	22 Apr 1944
	I-36
	E14Y
	Majuro, Marshall Is.
	Afternoon recon flight in preparation for Operation Yu-Go; airmen reported on warships in the anchorage; aircraft unable to locate I-36; aircraft found by I-36 at dawn and scuttled



	27 Apr 1944
	I-37
	E14Y
	Penang, Malaya
	Predawn escort flight for I-37



	12 Jun 1944
	I-10
	E14Y
	Majuro, Marshall Is.
	Night recon flight; airmen reported anchorage empty; aircraft capsized and sank after landing; airmen rescued
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