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The fol lowi ng art i cle on Submari ne Ai rcraft covers
the period from 1915 to 1945 and was prepared by Mr.
Winans for delivery at the Second Annual Northeast
Aero H i stor i ans meet i ng he I d at the Sheraton-Tenney
I nn, La Guard i a Ai rport, on October 2i, 1966.

The present day Polaris missi le-carrying submarines
could very well be termed the United States l'lavyrs
"Sunday Punch." With constant references to the cap-
abi I ities of this weapons system appearing in the dai ly
press, they have become the symbol of our deterrent to
aggress ion. l^/hat is not genera I ly rea I ized is that be-
hind this achievement I ies a half century of experiment
and development. l/hile the unmanned guided missile car-
rier is a comparatively recent idea, the employment of
the submarine as an airborne lveapon transport began
during the First f/orld War.

fr/hen the German forces invaded Belgium in l9l4 a

number of i mportant seaports were captured and occup i ed.
Among these were the Flanders towns of 0stend, Bruges,
and Zeebrugge. Bruges was connected to its tidal port
of Zeebrugge by a ship canal several mi les in length.
Located at the entrance of this canal is the famous
Mole, a seaward-curving b"eakwater extending out into
the North Sea for a mi le and a half. Near the snore-
ward end of the Mole the Germans establ ished a naval
ai r station on 6 December 1914.

A new idea in naval warfare was tried on 5 January
1915. Early that morning one of the large mobi le cranes
at the ai r station I ifted a seaplane from the roadway
on the Mole and lowered it very careful ly upon the for-
ward deck of the submarine U-.l2. The ai rcraft, a Fried-
richshafen FF 2!a twin-float seaplane, Navy number 204,
was secured athwartships to the deck. The purpose be-
hind this curious operation was to attempt to transport
a reconna i ssance a i rcraft some d i stance out on the North
Sea so that its scouting range might be increased. The
pi lot of this aircraft was the commander of the air sta-
tion, 0BLT zur See Friedrich von Arnauld de Ia Periere.
His brother, Lothar, later became the ranking U-boat ace
of the lmperial German Navy.

SMS U-12 u:ith Friedrichshafett
Jcrnuoru 1915.

FF 29a seoplotte aboordot Zeebruqe,
( Heirtz J. Itlotrurra )

U-lf commanded by 0BLT zur See I,{alter Forstmann who
a I so became another top scor i ng submar i ne commander,
was to ferry her ungainly deck cargo far out on the
North Sea and to launch it by trimming down forward
unt i I the seaplane floated clear. The ai rcraft was to
take off, waves permitting, make a reconnaissance over
the southeast coast of England 70 mi les away, and to
return to its land base. The experiment was carried
out but not repeated. U-12, a smal I 500 ton coastal
submarine, did not have the necessary room for further
trials of this sort. In addition to this, her Korting
kerosene engines threw up such a cloud of white smoke
that she could easi ly be spotted by British or French
pat ro I c raft .

During 1917 a new class of larger undersea cruisers
was under construction in Germany. To take advantage
of the greater amount of room aboard these new boats,
it was proposed to design small demountable aircraft for
them. Accordingly, Dr. Ernst Heinkel, the chief design-
er for the Hansa-Brandenburg Aircraft Werke, created a

tiny flying boat that could be dismantled and stowed
aboard a U-boat. The first prototype, the H.B. W-20,
Navy number 1551, first flerv in 1917. With its biplane
wings spanning less than 20 feet, it resembled an ex-
cited water bug upon takeoff. The wings were of canti l-
ever construction without interplane struts. lt was
porrrered by a 7-cylinder Oberursel rotary engine of 80
hp. I ts wings and tai I surfaces could be removed and
the enti re assemblage stowed in a pressure-resistant
container 20 feet by 6 feet. lt could be assembled
ready for f1 ight in less than three minutes and dismount-
ed for stowage in less than two. t^/hile f light and erect-
ion traials were successful, the Navy could not be con-
vinced that the idea was sound. The U-Boat High Com-
mand did not wish to expose its submarines to any undue
risks such as might be encountered on the surface whi le
conduct i ng I aunch i ng or recovery operat i ons. Two other
aircraft, Navy numbers 1552 and 1553, were converted
for general service by strengthening some of thei r com-
ponents. Larger Iower wings and interplane struts were
added.

Late in l9l8 the Luft Fahrzeug Gesselschaft (l.f.C.)

Hansa-Brandenburg W-20 protottipe Dith ltexagonal lozenge tttpe
notrol cuntou.f'loge of 1917. (Heinz J. Noulurra)
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Werke at Stralsund, on the Baltic, was engaged in the
construct ion of a shi p-based demountable seaplane.
This tiny mid-wing monoplane was bui lt entirely of dur-
aluminum, a new technique for that time. When disassem''
bled it could be stowed into five steel cyl inders. Al-
though designed primari ly for surface warships, it could,
by subst i tut i ng pressure-res i stant conta i ners, be car-
ried aboard a submarine. This aircraft, the V.l9'rPut-
busrr, requi red about l5 minutes for erection, whi le dis-
mantl ing and stowage took about a half hour. lt is be-
I ieved to have been completed after the Armistic, and
only the prototype was constructed and flown. At this
t i me i ts subsequent h i story i s not known .

ly'hen the German Zeppelins began their raids over
England in l9l5 there were no ai rcraft avai lable that
could out-cl imb them at altitude to shoot them down.
The ones that were destroyed were lost either through
normal operational difficulties, or through the efforts
of I ucky ant i -a i rcraft batter i es.

One thing was noticed by the Royal Navy. This was
the fact that the Zeppelins did not, as a rule, start
to cl imb to high altitudes unti I they approached the
British coast. The Royal Navy felt that if they could
launch a ship-based aircraft before one of these huge
raiders neared the coast there might be a good chance
to destroy it. This plan worked out successful ly to-
ward the end of the war when fighter aircraft were
launched from toured lighters and from the forward gun
turrets of cru i sers . I n every case, however, the a i r-
craft was forced to ditch near its mother ship.

In the early Spring of l915 the Royal Navy drydock-
ed one of its submarines in order to have some special
fittings instal led. The boat chosen was HMS E'22, one
of a class of highly successful 550 ton submarines built
during the war. Two paral lel ramps were fitted, extend-
ing from just behind the conning tower to the end of
her upper deck casing. After undocking E-22 was brought
to Harwich Harbor in order to receive a novel deck car-
go. Two Sopwith Schneider twin-float fighter seaplanes
were borrowed from nearby N.A.S. Felixstowe and hauled
aboard. During April of that year E'22 made two runs
out on the North Sea with her pick-a-back aircraft
aboard. The destination was Hel igoland Bight where
Bri tai n-bound Zeppel i ns mi ght be encountered. The
Schneiders had one faultrthough. They could not be
launched in any kind of rough water. Thei r fragi le
float construction caused them to come to grief as soon
as rough water takeoffs were attempted, E'22 did, how-
ever, manage to launch her unpopular freight without un-
due incident so that they could return to Fel ixstowe.
No Zeppel ins were encounted or engaged at this time.

In l9l8 the steam turbine submarine, HMS K-5, was
fitted out experimentally to tow an SS ZERO type blimp.
This was another trial for the purpose of extending the
cruising radius of a bl imp in order to protect convoys
from U-boat attacks. An Admiralty source mentioned the
fact that several BritishrrCrr class submarines towed kite
bal loons with an observer on board to spot for submerg-
ed German U-boats.

l9l9 to 1939

It was not until after the Armistic in l9l8 that
serious consideration was given to the idea of combining
the ai rcraft with the submarine. During the early post
war period the major navies of the world tried this ex-
per i ment wi th vary i ng degrees of success . Unt i I the
perf ect ion of radar during I^/\,/ | | a scout ing seaplane was
the on I y means of extend i ng the effect i ve reconna i ssance
range of a fleet-type submarine at sea.

One of the first post war ventures was another de-
sign by Ernest Heinkel, the Heinkel-Caspar U-1. As mi l-
itary aircraft construction in Germany was forbidden by
the Al I ied Ai r Control Commi ss ion, anY such endeavors
had to be conducted in secrecy. Dr. Heinkelrs new de-
sign was an al l-plywood biplane that could be dismantled
and stowed into a smal I cyl inder. One of its unique
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Modified Hansa-Brandenburg W-20. (Heinz J. Nouarra)

GermanL.F.G. V.l9 "Ptttbus" of 1918' (Peter Grosz)

L.F.G. V.19 being assembled in hangar. (Peter Grosz)

Two Sopwith Schneiders on HMS E-22, 1916' (Admiralty )
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features was the means employed to unlock the canti lever
wings. Under the tai I section a smal I door disclosed a

lever which, when pushed forward, caused the wings to
unlock from special fittings. The fuselage during this
stage was supported by a smal I crane. This also al lowed
the twin floats to be removed for placement upon a small
dol ly. The main sections, including wings, were then
lowered upon a larger dolly and the whole assemblage of
components rolled into a cylinder 24 feet by 6 feet in
size. Manufacture of the U-l commenced during l92l at
the works of Carl Caspar, a former naval fl ier, located
at Travemunde. Two aircraft were ordered by the U. S.
Navy, and two more by the lmperial Japanese Navy. Deliv-
eries were completed by 1923.

The two Heinkel-Caspar type U-l submarine aircraft,
A 6434 and A 6435, were received at N.A.S. Anacostia to-
ward the end of 1922. LCDR Zachary Lansdowne had prev-
iously inspected them in July before del ivery. Fl ight
tests began during the late fal I of 1922. ln 1923 one
of the machines was damaged during an exhibition flight
and was used for spares for the other. Flight tests with
the remaining aircraft were completed by December 1923.
Although this machine did not operate from a submarine,
it did furnish useful design data for future types.

During 1923-24 the Navy accepted del ivery of l2 sub-
marine-based ai rcraft by two different manufacturers.
The designs were the same, but the materials used were
different. The six machines bui lt by the Cox-Klemin
Aircraft Corporation, Baldwin, Long lsland, N. Y., were
of conventional wood and fabric construction. These
XS-ls were assigned Bureau numbers from A 6515 to A 6520,
The other six machines, A 6521 to A 6526, were built by
the Glenn Martin Aircraft Corporation of Baltimore,
Maryland, as type MS-1. These ai rcraft, largely of al I

metal construction, enabled the Navy to compare the new
techniques of using metal in airframes against older
practices at a relatively low cost.

Tests with the Martin MS-l (A 6525) were conducted
aboard the USS S-l during 0ctober and November of 1923
at Hampton Roads, Vi rginia. At this time S-1, commanded
by Lt P. M. Rhea, had a crew of aircraft specialists
from the USS Langley (CV-l) assigned to her. The crew,
under the command of LCDR V. C. Griffin, had the duty of
erecting and dismantling the aircraft and stowing it
into the pressure-resistant tank fitted abaft of S-l's
conning tower. At this time no fl ight trials were made.
It was found during the prel iminary trials that almost
four hours were required for aircraft erection. As this
was unacceptable, it became very obvious that modifica-
tions would have to be made in order to reduce assembly
time. Accordingly, the Naval Aircraft Factory at Phila-
delphia took over Cox-Klemin A 5519 to make the required
alterations. Though the machine reached the N.A.F. dur-
ing late 1923, it was nearly two years later before the
necessary changes were completed.

In the summer of 1926, S-l was assigned the duty of
carrying out the complete cycle of assembly, launching,
recovery and stowage of a scouting seaplane. Her new
aircraft, the modified Cox-Klemin XS-1, now designated
XS-2 with a new engine, was first flown from its new
base on 28 July. The pilot, Lt D. C. Allen, had reported
that same day to the U. S. Navy Submarine Base, New Lon-
don, for submarine-ai rcraft flying duty. He remained
with S-l until the end of November. 0perations out of
New London were under the direction of the commander of
S-1, Lt C. B. "Swede'r Momsen. By the end of 0ctober
the launching crew had become so proficient with the
modified ai rcraft that the submarine could surface and
have her machine launched and afloat with engine ticking
over in l2 minutes. lt could recover, dismantle and
stow away in but l3 minutes. Assembly now required nine
minutes as against the four hours original ly. The XS-2

had an effective scoutinq radius of 130 miles.
A number of other tifiy aircraft were bui lt with the

hopes of interesting the Navy in their possibilities
for submarine service. During l93l the Navy purchased

Gennan Heinkel-Caspar U-I about 1922. (Heinz Nowarra)

U-I as U. S. Nauy's first submarine plane. (Nouarra)

Martin MS-I aboard USS S-/ in 1923. (Glenn Martin Co. )

Cox-Klemin XS-2 aboard S-1, July 1925. (U. S. Naoy)
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a Loening XSL-l amphibian for submarine trials. A num-
ber of necessary alterations were needed to make it
suitable for this type of operation, and it was convert-
ed into the XSL-2 by an engine change, to obtain better
performance, and removal of its wheel gear to make it
into a flying-boat. Although tested aboard S-l in 1932,
it was not accepted for submarine service. There was a
rumor that naval aviators did not rel ish the dual hazard-
ous duty aboard an old S-boat. After 1933 there was no
further interest shown by the U. S. Navy in experiments
of this nature. Emphasis had shifted to small scouting
aircraft to be carried aboard the Navy,s new riqid air-
ships, the USS Akron and Macon.

The only other venture into the field, after the
E-22/Schneider trials, by the Royal Navy was the conver-
sion of HMS M-2 into an aircraft carrier. M-2 was orig-
inally one of a class of three rrMonitor", or bi9 gunr
submarines with a length of 295 feet and a surface dis-
placement of 1650 tons. These boats carried a short
barreled 12 inch naval gun, mounted in a water-tight
turret, for use i n surpri se bombardments of German coast-
al instal lations. In 1927, M-2 had her gun removed and
an aircraft hangar fitted in its place. A compressed
air catapult and an aircraft-retrieving crane l^rere also
bui lt. The weight of these new instal lations were such
that the diving characteristics of M-2 were not appre-
ciably changed, and M-2 thus became the first true under-
sea aircraft carrier.

Before M-2t s new ai rcraft became avai lable, her crew
became fami I iar wi th launchi ng and recovery procedures
by using a Fai rey fleet-spotter plane. This machine was
too large and too heavy to be catapulted, however.

Two Parnall Peto prototypes appeared in 1929, the
first aircraft designed specifically for the Royal Navyrs
exper i ments wi th undersea carr i ers. They were sma I I ,
two-seater biplanes with folding wings and had tai I sur-
faces covered lvith thin stainless steel as protection
against corrosion by sea water. The first, Nl8l, had a

135 hp Armstrong-Siddeley Mongoose engine, whi le the
second, N182, had a Bristol Lucifer of 135 hp. Flying
performance was simi lar with either engine. Maximum
speeds were but ll3 mph with a relatively low rate of
cl imb. Such unredeemi ng features can best be i I I ustrat-
ed bv one i nc i dent .

One day M-2 launched her aircraft offshore from a

famous British seaside resort. Her flight crew had as
one of its members one of the heaviert men in the Fleet
Ai r Arm. This ci rcumstance did nothing to improve the
s ituat ion that fol lowed. After the Peto was ai roorne
and headed inland over the resort area, the pi lot sudden-
ly realized that he was steadi ly losing altitude. With
his I ittle engine wide open he found himself headed
straight for some bathhouses on the beach. He barely
managed to miss all but the last one in the rovl, hitting
its roof with the Petors float and demol ishing it. Un-
fortunately for the pi lot this bathhouse was occupied by
a very prominent citizen of the area. His dignity had
suffered considerably as he stood there amidst the ruins
clad in nothing but a towel. Needless to say, the Royal
Navy hea rd about t he affa i r .

M-2 could surface, assemble and launch her ai rcraft,
and dive within the sDace of five minutes after her crew
had become proficient. She was lost in 1932, presumably
through accidental f looding of her hangar space rvhile
prepar i ng to surface i n order to I aunch her a i rcraft .

She was too heavy to salvage using conventional methods
of that time. In all, eight Peto aircraft had been con-
structed, and after M-2rs loss one of the remaining ai r-
craft was sold to the lmperial Japanese Navy. lt is
ironic that the Japanese thus became the ones to derive
the benefits from these experiments.

France, as did Britain, onJy conducted one experi-
ment wi th an ai rcraft-carryi ng submari ne between the
\^/orld l"/ars. The pride of the French submarine service
was Surcouf, which had been launched in 1929. She was
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Loening XSL-I , sulttnaine sc'otrt. (Merla Olntsted Coll.)

BttNo 8696 rnodilied to XSL'2. ( Grot,er Loeninrt Coll. )

ParnullPeto u'ith 135 hp 'l[ortgoose engine. (IWM )
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British Parnall Peto u'ith Luci.fer engine. (fWM)
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French Naoy Marcel-Besson MB-35 shipboard aircraft as it appear-
ed in 1926. (ManuJacturer)

the second largest submarine in the world at the time
of her launching (2880 tons to Britain's HMS X-l of
3050 tons). With her twin turret-mounted eight inch
guns, and her considerable torpedo armament, she was
considered a match for any cruiser afloat. Too large
and too slow at diving, she would have been at her best
as a convoy escort with her seaplane scouting ahead for
enemy submar i nes or surface warsh i ps.

Before Surcouf was launched there was already in
existence in France an aircraft that could be taken to
sea aboard a submarine, the Marcel-Besson MB-35 rrPasse-

Partoutrr (rrGo Anywhere") that had first been shown at
the 1926 Paris Ai r Show. Considerable interest was
shown in this little plane and the manner in which it
could be dismantled and stowed into a smal I cyl inder.
It was, even then, looked upon as being an ideal machine
for a submarine. The French Navy purchased several for
service aboard I ight cruisers, and one of the fi rst
ships to carry an MB-35 was the Jeanne DrArc, a train-
i ng cru i ser.

ln August 1932 a new design was ordered from Marcel
Besson et Cie. This was the successor to the MB-l!, the
MB-410. The first prototype was flown in 1933 but was
destroyed in a crash later that same year. In the mean-
t ime, the Marce I Besson f i rm went out of bus i ness. I t
was not until two years later, in June 1935, that the
successor firm, Ateliers du Nord de la France et des
Mureaux (ANF), could complete the second prototype, now
termed the MB-41 l , the 'rPet re l . "

The new MB-4ll completed its tests and was deliver-
ed to Surcouf during late 1935. 0riginal ly bui lt as a
single-seater, it was returned to the factory at Mureaux
to be converted into a two-seater. ln this new form it
was again returned to Surcouf for service tests in 1936.
A third machine was ordered by the Navy and was complet-
ed in July 1937.

Surcouf had its aircraft hangar built as an integral
part of the conning tower structure. Twin stacks ex-
tended from the interior of this housing out to the
quarterdeck to enable her dol ly-mounted aircraft to be
trundled in and out for fl ight operations. Erection
time for the "Petrel" required but five minutes.
Launching was accompl ished by lourering the aircraft by
crane into the water after the submarine had stopped
her engines.

Surcouf was lost in a nighttime col I ision off Panama

when she was rammed and sunk by the American freighter
S.S. Thompson Lykes on l! February 1942 whi le en route
to the Panama Canal. There were no survivors and no
aircraft aboard at the time. A curious story concerns
the subsequent history of her seaplane.

During the early part of 1942 a quasi-Q ship, HMS

Fidel ity, was fitted out in the harbor of Plymouth, Eng-
land. Part of the plans made for this ship's operations
concerned her carry i ng a scout i ng a i rcraft at sea. As

Surcouf's MB-4ll had been left ashore it happened to be

The .l4B-411 ''Petrel" scouting seaplane on the quartercleck o.l' the
Sttrcouf . (,\[usee de lu .\[arine )

avai lable for tests. lt was found, however, that rough
seas effectively prevented takeoffs, and as the plans
cal led for operation on the open seas, the "Petrel" uras

considered unsuitable for this duty. Shortly after it
was put ashore in Plymouth, a German air raid damaged it
beyond repair. The fate of the second MB-41 I is unknown.
It was last known to be in France when the German forces
occuD i ed the coasta I ports .

GERMAN RE I CHSMAR I NE

The U-boats of the German Navv in the Second \,/orld
iy'ar were not designed for accommodation of scouting air-
craft. The small 800 ton Type Vl I U-boats and their
variants formed the backbone of the U-\,/affe in the Battle
of the At I ant i c.

There were, however, some experiments conducted with
the design of a suitable submarine-borne aircraft. In
1940 tne Arado Flugzeug Werke was awarded a contract for
sixrrU-Bootsaugen", or "submarine eyes." Their design,
the Ar 23.|, was a high wing single-place monoplane pow-
ered by an air-cooled six-cylinder inverted Hirth HM 501
160 hp engine. The outer wings were attached to a crank-
ed up center section so that they could be folded, one
over the other, atop the fuselage. The entire airplane
could be fitted into a cyl inder a I ittle over six feet
in diameter. During evaluation tests it was found that
the Ar 231 could not become airborne if the surface wind
exceeded 20 knots, thus rough water would prevent opera-
tions from a submarine at sea. As it was not contemplat-
ed to fit U-boats with catapult gear, it meant that
launching operations would again be too risky, as they
were in 1917, No more aircraft of this type were order-
ed by the Navy.

During 1943 the Iong range Type lXD2 "Monsun'r U-boats
began to enter service. These 1750 ton U-boats were
designed for service far from home waters, and in 1943
several were ordered to proceed to the Indian 0cean
where they were ultimately to join forces with the sub-
marines of the lmperial Japanese Navy. In order to ex-
tend the visible range of the lookouts of these big
boats whi le at sea, an interesting device was furnished.
This was a manned hel icopter kite, the Focke-Achgel is
FA 330 rtBachste I tze" (water-wagta i I ) . The lci te, af ter
being withdrawn from a water-tight compartrnent behind
the periscopes of the lXD2 boat, was rapiCly assembled
for fl ight. A crervman seated himself whi le the submar-
ine worked up to full surface speed. As the kite re-
quired a wind speed of at least 20 knots to become air-
borne, some time was available to allow for the testing
of the telephone with the bridge. A telephone wi re was
embedded in the attaching cable to allow the airborne
lookout to contact the deck in the event a ship was

s i ghted. A t i ny platform that covered the top of the
stowage cannister was the takeoff point for the kite.
The seated pilot could raise his vehicle to a height of
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German Arodo Ar 231 submarine aircralt. (Heirtz Nouarra)

I,'A 330 u:itlt lrtnding gear .f'or troirting. (Heinz Nou'arra)

Rocket J.ired jrom submerged U-511. ( Deutsches Mttseum )

Rocket launching racks on the U-511. (Deutscltes 'Museunt)

SPRING - 1967

paqe 45

330 feet at the end of a 1000 foot tow cable. lf enemy
aircraft was sighted, and the mother U-boat had to dive
in a hurry, the pilot could, by pulling a lever attached
to the rotor mast behind his head, descend rapidly by
b.y parachute after the rotor blades were jettisoned by
this action. These devices were not very popular with
U-boat crewmen, however, and were seldom used. U-851
used her kite in the Indian 0cean whi le off Madagascar.
One U-boat commander traded his kite to the Japanese at
Penang for a smal I twin float seaplane. He felt that he
had the better of the deal.

Some 32 boats of this class were completed by the
lilarrs end. VJhile it is not known if al I of them were
equipped with these kites, it is known that at least 200
kites were bui It by h/eser FlugTeugwerke at Delmenhorst.
Submariners were trained to fly the kite at the French
Aeronautical Experimental Establ ishment at Chalais-Meu-
don, outside of Paris. Prel iminary instruction was given
on tethered machines inside a large wind tunnel at Chal-
ais-Meudon, whi le advanced training was carried out by
towing wheel-equipped kites behind trucks along ai rfield
runways. lt was later proposed to instal I smal I engines
to convert these kites into true helicopters.

Fortunately for the Al I ies the most significant ex-
periment that was performed with an airborne submarine
weapon during V/l^/ ll was largely ignored by the German
Reichsmarine during 1942. This was the first underwater
launching of rockets from a submerged U-boat. Earl ier
that year KPLT Fritz Steinhoff, the brother of the rock-
et scientist, Dr. Ernst Steinhoff, brought his submarine,
the U-!l l, into Swinemunde, near the experimental missi le
base of Peenemunde on the Baltic Sea. KPLT Steinhoff
had, with his brotherrs help and influence, been permit-
ted to try an experiment with launching rockets from a
U-boat whi le submerged. A launching rack holding six
conventional Army-type "Granatwerfert'42cm (15") infantry.
rockets were fitted to the port side of U-5ll aft of her
conning tower. The exhaust vents of the missi les were
sealed with wax whi le waterproofed electrical wires led
from them to the inside of the conning tower where fir-
ing contacts were instal led. Tests were conducted out
in the Baltic off the lsland of Usedom. Several firing
trials were made at increasing depths down to 75 feet.
In every case the rockets ignited and made successful
firing runs after they broke surface. Due to probable
inter-service rivalry, however, these experiments were
not followed up. Thus, what might have become a terror
weapon against the east coast of the United States, died
i n the experimental stage.

The only other recorded incident in which rockets
were launched from a submarine occurred during July and
August of 1945 when USS Barb (S5-220) raided the Japan-
ese coast. Her missi les were fi red whi le she was sur-
faced however. (ffre writer was present when she return-
ed to Midway with a huge red ribbon tied around her 5
i nch rocket I auncher. )

The Polaris Missi le could trace its immediate ances-
try back to 1943 when the Germansproposed to launch V-2
rockets from huge containers towed by U-boats. The plan
was to f it out huge f loats with rocket fue'l tanks and
launching gear. l/hen the towed f loat reached its des-
tination offshore, bal last tanks were to be flooded so
it would stand vertical ly in the water with the water-
tight door exposed, allowing technicians to refuel the
rocket and prepare it for firing. Actual firing was to
be done from the U-boat after the launching crew had left
the float. Work on this project continued into the fal I
of 1944, but it was delayed by development difficulties
with the V-2 itself. Peenemunde had to be abandoned
shortly thereafter, thus halting any further progress.

IMPERIAL JAPANESE NAVY

Soon af ter the end of the F i rst l/or I d t^/ar the lmoer-
ial Japanese Navy embarked upon a program of extensive
warsh i p const ruct i on. The i r modern submar i ne force had
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its beginnings with the acquisition of seven war prize
U-boats from the German Navy. The features of these
boats were adopted by the Japanese in their own new con-
struction. The net result was that, by 1930, Japan had
a formidable submarine force either bui lt or bui lding.

The Japanese had been much interested in the possi-
bi I ities of submarine-borne scouting ai rcraft. Their
first submarine aircraft were the two Heinkel-Caspar
U-l airplanes purchased in Germany in 1921. The first
operational trial aboard a submarine did not take place
unti I 1927 when l-21 was assigned this duty. By that
time the Japanese Navy had its own design avai lablet
the Yokosuka Naval Arsenal-built Yokosho-1, largely a

copy of the U-l but with several modifications, includ-
ing a more powerful Le-Rhone rotary engine. lt was de-
signed in 1925, and was test flown in 1927, lt opera-
ted from l-21 (later re-numbered l-l2l) for about l8
months. During this time, l-21 was fitted with the air-
craft hangar on her quarter deck, as with USS S-l' and
launching operations were conducted by trimming down by
the stern as with S-1.

These early trials were conducted at the urgent re-
quest of the Navy Department in order to develop fleet-
type submarines capable of operations against U. S. bat-
tleships in the Pacific 0cean.

As l-21 was too small and too slow for this service,
a larger fleet-type boat was selected. In 1930, the
1400-ton l-51 had a compressed air catapult fitted to
her after deck and two aircraft hangars instal led to
accommodate the components of her new type of aircraft.
The new airplane was the 5-Shi E6Yl Type 9l Small Rec-
onnaissance Seaplane. This tiny single-seater biplane
was almost a smalI copy of the British ParnalI rrPeto",

and used the same engine as the 'rPeto", the Mitsubishi
Mongoose, built under Iicense. The first two models
were bui lt at the Yokosuka Naval Arsenal under the des-
ignation, Yokosho-2, and the Prototype was first flown
during 1929. Eight more production models were con-
structed by 1932 and were built by Kawanishi as the
E6Yl-N. A number of modifications were incorporated in
the latter airplanes to make them more suitable for sub-
marine service. After testing airplanes aboard for
three years, l-5lts catapult was removed and she was re-
assigned to general service.

During the early 1930s Japan was bui lding a number
of giant submarines patterned after the huge German

U-142 of late 1918. Although U-142 was not completed
in time for service with the Kaiserl iche Marine, her
plans and specifications did survive to create the lm-
perial Japanese Navyrs new force of undersea monsters.
While two, the l-5 and l'6 (2130 short tons) were still
on the ways, construction was halted in order to convert
them into aircraft carriers- l-5 had twin hangars, a

compressed air catapult mounted on her after deck, and
an aircraft retrieving crane fitted. Work was completed
in 1933 at the naval base at Kure. After successful op-
erations with ai rcraft , l-6 was completed in the same

manner by 1935. Subsequent large fleet-type boats bui lt
under the 1937 program had larger single hangars and
catapults mounted on their forward decks so that air-
craft could be launched without the mother submarine
having to stop its engines.

The fi rst real ly successful submarine-ai rcraft was

designed in 1935 as the 9-Shi Type 95 Small Reconnais-
sance Seaplane. The ldatanabe Aircraft Company placed
this model into production as EgWl Type 96, Model ll.
Four prototypes were followed by 32 production aircraft
which were completed by 1936. Evaluation tests with the
E9t{l "Sl imil were carried out aboard l-! during 1935.

The E9!/l was a small two-place biplane with folding
wings and removable floats. lt was powered with a 300
hp (later 340 np) Hitachi Gk2 Temput radial engine. lt
had a maximum speed of 144 mph, and a cruising endurance

of almost five hours. The observer was Provided with a

flexible 7.7 mm machine gun and radio equipment for con-
tacting the mother sub.

As Japan was sti I I at war with China during this

period, these aircraft operated mainly from submarines
stationed in the China Sea as a deterrent against Chin-
ese blockade runners. There were still more than a

dozen of these ai rcraft in service in the middle of
1942. They were relegated to training duties after
their successors, the El4Yl "Glensr', came into service
in quantity.

Fol lowing the initial success of the E9Wl, a replace-
ment had been considered necessary. Accordingly, in
1937, the Yokosuka Naval Arsenal put its aircraft design
staff to work on a machine under the l2-Shi requirement
for a new reconnaissance seaplane with greater range and
speed. l^/ith the advent of newer and larger submarines,
more space was to be avai lable aboard them for scouting
aircraft. The result of these efforts was the El4Yl
Type Zero "G I enrr, the Japanese Navyr s f i rst operat i ona I

submarine-borne monoplane. Production was given over
to the Kyushu (formerly WatanaUe) Rircraft Company. In
al l, I 26 of these ai rcraft were bui lt from 1940 to 1943.
They became the eyes of the Japanese Navyrs submarine
fleet when it set out to chal lenge the United States
Navy in December of 1941.

The Kyushu rrGlen'r was a departure from previous air-
craft designed for this service. lt was a low-wing two-
place monoplane powered by a 340 hp Hitachi radial eng-
ine. A combination of metal and fabric was used on
fuselage and wings for covering. Wooden wing ribs with
metal spars combined lightness with strength in the de-
tachable wings. The two crew members were housed un-
der a sl iding canopy and the observer was provided with
a 7.7 mm flexible machine gun. Top speed was now in-
creased to over 150 mph, whi Ie scouting range at 104

mph was 570 niles.
Considerable reconnaissance flying was done over

the Pacific both before and after the attack on Pearl
Harbor. 0n l7 December l94l l-7 launched its rrGlen" for
a dawn reconnaissance over the harbor in order to assess
the damage done there by the carrier bombers. l'25
cruised to the South Pacific and scouted the harbors of
Sydney and Melbourne in Austral ia, and that of Hobart,
Tasmania. She was later ordered to the U. S. west coast
where she equipped her "Glen" with smal I incendiary
bombs to attack the t imber f orests of 0regon. I^/arrant
Officer Fuj ita, lJN, was the pi lot on the two attacks
made from l-25 during September 1942. Due to the weight
of the bombs and fuel load, no observer could be carried
on either of these flights. Although the aircraft was

seen by a number of people, it was not identified as

being Japanese. 0n several occasions 'rGlens" were
launched on long one-way missionsfrom which they could
not return. l-36 launched her ai rcraft during 0ctober
1943 from 300 miles off the Hawaiian lslands for a re-
connaissance of Pearl Harbor. Although her pi lot was

able to radio back his report of shipping, he did not
have enough fuel to return to the mother submarine.
Presumably he went down at sea and was lost. Radar
spel led the end of this method of warfare.

In December l94l the lmperial Japanese Navy had ll
submar i nes that were equ i pped to carry scout i ng a i r-
craft. By 1945 a total of 27 more were placed in ser-
vice. In addition to the carrier-submarines that roam-
ed the Pacific, there was also a large ai rcraft-tender
boat. This was l-351, a 2880 ton undersea aviation gas

tanker. She was the survivor of a class of two boats
built that were to service as many as three large flying
boats simultaneously at remote atol ls. Her aviation
gasol ine tanks were fitted outside of her pressure hul I

so that there was no possibi I ity of explosive fumes
penetrating thc inner hul l. She could also act as an

aircrew transport and had the ability to provide sup-
pl ies to isolated bases. Even the ai rcraft-carrier
boats often had to act as gasoline transports by load-
ing fuel drums into their large coffin-type deck hangars.

Unti I the middle of 1944 Japanese submarines had

used thei r ai rcraft only for scout ing enemy shi pping
and coastal instal Iations. The two pin-prick bombing

raids on the U. S. west coast went largely unnoticed
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at the time. This was hardly conducive to maintaining
a force of tiny submarine-based gnat-bombers off the
shores of the U. S.

In the meantime, unknown to the outside world, Japan

had been forging her secret naval weapon. This was some-

thing that the United states Navy did not become aware

of unti I almost two weeks after the surrender of Japan

in August 1945. The weapon was a giant undersea air-
craft carrier, the l-400, one of the largest submarines
ever bui lt up to that time. lt dwarfed the USN destroy-
er that was sent out to bring it into Tokyo bay after
hosti I ities had ceased.

As original ly conceived the plans were to bui ld a

fleet of 18 boats of the l-400 class, each capable of
carrying two scout or torpedo bombers. These huge sub-
marines were projected original ly to attack the east
coast of the Uniied States. As such they were provided
with a fuel capacity to enable them to cruise 37,500
mi les without refuel ing. They were to displace 3900
short tons on the surface, and to be 400 feet in length.
As the war situation deteriorated, however, material
shortages caused the Japanese to revise their plans
downward. Instead of the original l8 planned, only five
were actual ly laid down. These five were redesigned to
carry three, instead of two bombing aircraft, by length-
ening their huge deck hangars to 100 feet. Three were

completed by 1945, one was destroyed by an air raid just
before .orpietion, whi Ie the last was dismantled whi le
still on the *"yr. The completed boats were l-400, l-401
and l-402. The first two were completed as carriers,
whi le the l- 402 was relegated to supply service'

ln 1943, due to the cutback of the l-400 class, the
smal ler 2900 ton | -13 class of four submarines were con-
verted to carry two aircraft apiece. Two of these, the
l-13 and l-14, were completed whi le the two others, the
l_15 and l-l (zna), were still undergoing dockyard work

when the war ended.
These four new carrier submarines had heavy duty cat-

apults tittea on thei r forward decks. They were provid-
ed with l2 ton electric cranes for ai rcraft recovery.
Their long cavernous deck hangars were offset to star-
board whi le their conning towers were bui lt to port over*
head so as not to interfere with a straight catapult
track clear to the bows. The I I ' 5" hangars were closed
by heavy, power-operated, bank-vault type doors. The

l-4OO class had an additional feature, small elevators
instal led just ahead of the hangar doors for storing
two of the three catapult cars beneath the tracks after
their aircraft had been launched. The l-13 class had a

length of track curving down to the deck so that the
first of their two catapult cars could be rolled out of
the way of the second I aunch i ng. Sma I I er tubu I ar hang-
ars were instal led just below deck level for the storage
of dol ly-mounted floats.

Whi le the l-400 class submarines were sti I I under
construction plans were made to have them attack the
Panama Canal. For this raid a suitable ai rcraft would
have to be provided. With this in mind the Navy ap-
proached the Aichi Aircraft Company and persuaded them
to provide a design for a submarine bomber. Aichi, whose
previous naval ai rcraft had been very successful, worked
closely with the Navy on this project. As original ly
proposed the requirement was for a machine that could
be catapult-launched without any landing gear. The sav-
ings in weight would allow for a larger fuel and bomb

(or torpedo) load. Upon return to the mother ship the
aircraft was to be ditched alongside and only the crew
recovered. This plan was later altered to al low for the
fitting of two jettisonable pontoons. Along with the
seaplane version, a few models with fixed wheel Ianding
gear were to be constructed for training ashore. The

f inal designation of M6Al 'rSeiran" was alloted to the
operational ai rcraft, whi Ie the wheeled version was term-
ed the M5Al-K "Nanzan."

Here was an aircraft that taxed its designersr ingen-
uity. lt was a low-winged al l-metal monoplane powered

by an Atsuta l4OO hp inverted I iquid-cooled engine ("n
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Impeial Japanese Natsy's I-14 at Sagami Bay after surrender'Re-
tractable crane on port side' (U' S' Nauy)

Japanese Aichi M6A1 " Seirdn" sub-based light bomber'

Aichi-bui lt German Daimler-Benz DB 50lA). The wings
folded in much the same manner as the USN Grumman TBF

Avenger. The horizontal stabilizer and elevators were
hinged at about one-third span so that they could be

folJed vertical ly. A smal I section of the rudder folded
down to the right to allow for hangar clearance. The

Dontoons were removed and stored in their separate tubes
below deck level on the submarine. The fuselage, with
folded wings and tai I sections, was lowered almost to
track level by collapsible, compressed air-activated
struts on the heavy (1545 pound) catapult car. The

whole assemblage could then be rol led down hi I I into the
hangar where it was secured f or sea. tlhen the M6Al was

assembled ready for fl ight operations it weighed in at
a I ittle over five tons. Yet the powerful catapult
could fire it off within a run of 70 feet. Upon its
return (if tloats were attached) the l2-ton electric
crane could be raised out of its bed on deck to replace
the plane on a cataPult car.

The training program for the Canal raid did not prog-
ress well. The air crews were often interrupted in their
practice runs on large scale models of the Canal locks by
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United States Navy carrier ai rcraft attacks. Operat ion-
al difficulties were encountered with both the large
submarines and their newrrSeiran'r aircraft. lt was not
until the beginning of July 1945 that the First Submar-
ine Flotil la, consisting of l-400, l-401, l-13 and l-14
was ready for sea. This formidable undersea task force
was equipped with a total of ten M5Al aircraft when it
set out. The two smaller boats did not have the neces-
sary fuel capacity for the round trip to Panama, and
would refuel from the larger boats. Provisions for a
four monthsr cruise were embarked. Time had run out on
them, however. Plans were hasti ly changed for them to
attack Ulithi Atoll where U. S. Navy carriers were con-
centrated. One boat was diverted to Truk where it was
to transport aircraft. 0n l5 July 1945 tfris powerful
force lost the l-13 to a carrier aircraft attack. The
attack on Ulithi never came off, the other boats being
still at sea when the war ended on 14 August. So, in
spite of the tremendous expenditure of time and money on
this operation, not one of the submarines saw action,
nor did any of the 28 M5Al aircraft built come to grips
with the U. S. Navy.

There was yet another proposal for a Japanese sub-
marine-borne weapon revealed after the war. This was
to equip carrier submarines with a Model 43 Oka bomb,
a smal I rocket-propel led rrkami kazerr weapon that could
be catapult-launched. lt would have been a difficult
task for the U. S. Navy ships to evade such an attack
as the speed of these manned bombs was much higher than
conventional ai rcraft used on suicide missions. Had the
Japanese used these earlier in the war the U. S. Navy
would have faced a serious problem. Each | -400 class
submarine had room to carry at least six of these rocket
bombs.

The U. S. Navy had gone ful I ci rcle wi th submari ne-
based airborne weapons. The original trials of 40 years
ago were instituted for the purpose of extending the
scouting range of a submarine at sea according to the
precepts of the time. The Second World l{ar again brought
the submarine into focus as a weapon of opportunity.
t,/ith the advent of the age of guided missiles and atom-
ic power our undersea arm has become our strongest argu-
ment for peace among nations. Today we have Polaris.
Tomorrow the world wi ll have it.
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