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REZUMAT: Se spune adesea că al Doilea Război Mondial a fost câștigat în laboratoare și fabrici, prin inovație și 
producție militară și nu pe câmpul de luptă, prin sacrificiu uman. Într-adevăr, soluțiile tehnice originale și aplicarea 

celor mai noi rezultate ale cercetării științifice în tehnologia militară au adus rezultate spectaculoase în diferite 

momente ale războiului și au asigurat finalul acestuia, când Superfortress Enola Gay, pilotată de căpitanul Paul W. 
Tibbets Jr, a lansat în august. 6.08.1945 bomba atomică pe Hiroshima, iar trei zile mai târziu, a doua bombă a fost 

aruncată asupra orașului Nagasaki. Un câștigător de război științific este o armă bazată pe știință care, pentru o 

perioadă și în anumite circumstanțe, uneori izolat, dar mai de obicei în combinație cu alte arme, poate schimba cursul 
unei bătălii, unei campanii sau, eventual, chiar al unui război. În perioada interbelică, pregătindu-se de război, japonezii 

au adoptat cele mai bune soluții tehnice, din punct de vedere calitativ, conștienți că nu puteau depăși producția 

industrială britanică și americană, în primul rând din lipsa resurselor. De fapt, lipsa resurselor a fost miza principală a 

războiului pentru japonezi. Această lucrare își propune să aducă în atenție povestea unuia dintre cei mai importanți 
luptători din istoria celui de-al Doilea Război Mondial: Mitsubishi A6M, cunoscut mai ales ca Mitsubishi Zero. Îi 

mulțumesc prietenului meu Andrew Tyrell, inginer de aviație în Lincoln, pentru observațiile sale, în special pentru 

comentariile la paragraful „Unele dintre inovațiile lui Horikoshi pentru luptătorul Zero” care nu le-a considerat corecte. 

Cuvinte cheie: al doilea război mondial, aviație, Mitsubishi Zero. 

ABSTRACT: It is often said that World War II was won in laboratories and factories, through innovation and military 
production and not on the battlefield, through human sacrifice1. Indeed, the original technical solutions and the 
application of the latest results of scientific research in military technology brought spectacular results at various times 
of the war and ensured its end, when the Superfortress Enola Gay, piloted by Captain Paul W. Tibbets Jr launched on 
August 6. 1945 the atomic bomb on Hiroshima, and three days later, the second bomb was dropped on the city of 
Nagasaki. A scientific war-winner is a science based weapon which, for a period and in certain circumstances, 
occasionally in isolation but more usually in combination with other weapons, can turn the tide of a battle, a campaign, 
or possibly even of a war2. In the interwar period, preparing for war, the Japanese adopted the best technical solutions, 
in terms of quality, aware that they could not exceed British and American industrial production, primarily due to lack 
of resources. In fact, the lack of resources was the main stake of the war for the Japanese.This paper aims to bring to 
attention the story of one of the most important fighters in the history of World War II: Mitsubishi A6M, known especially 
as the Mitsubishi Zero. I thank my friend Andrew Tyrell, an aviation engineer in Lincoln, for his remarks, especially for 
comments to the paragraph 'Some of Horikoshi's innovations for the Zero fighter' which he didn't think being accurate. 
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1. ENGINEER JIRO HORIKOSHI –  

THE FATHER OF MITSUBISHI  

ZERO3 

Jiro Horikoshi (June 22, 1903 - January 11, 1982) 
was the chief engineer of many Japanese fighter 
models of World War II, including the famous 
Mitsubishi A6M "Zero"(Figure 1). He graduated 
from the newly established aviation laboratory 

                                                 
1 Mike Ibeji (producer), War Factories, Wag TV, UK, documentary, Viasat History, 2020, 

https://www.imdb.com/title/tt11281232/?ref_=adv_li_tt. 
2 Ronald W. Clarck, War Winners, Sidgwick & Jackson, London, 1979, ISBN 0 283 98503 8, pp. 8-9.  
3 https://en.wikipedia.org/wiki/Jiro_Horikoshi. 

(Kokus Kenkyūjo) in the Engineering Department of 
the University of Tokyo, and began his career at 
Nissan Internal Combustion Engine Company 
Limited, which later became Mitsubishi Heavy 
Industries, the Nagoya aircraft manufacturing plant.  

Jiro Horikoshi’s first work was the flawed 
Mitsubishi 1MF10, an experimental aircraft that never 
passed the prototype stage after some flight tests. 
However, lessons learned from this design led to the 
development of the far more successful Mitsubishi 

mailto:horia.salca@gmail.com
https://www.imdb.com/title/tt11281232/?ref_=adv_li_tt
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A5M (known by the Allies under the codename 
"Claude") which entered mass production in 1936. 

In 1937, Horikoshi and his team at Mitsubishi 

were asked to design Prototype 12. Prototype 12 was 

completed in July 1940, and it was accepted by the 

Imperial Japanese Navy. Since 1940 was the Japanese 

year 2600, the new fighter was named as "Model 00" 

or "Zero" or A6M Zero, in Japan also known as the 

"Rei-sen" ("Zero fight", shortened for Model zero 

fighter airplane). Subsequently, he was involved with 

designing many other fighters manufactured by 

Mitsubishi, including the Mitsubishi J2M Raiden 

("Thunderbolt") and the Mitsubishi A7M Reppu 

("Strong gale"). 

Despite Mitsubishi's close ties to the Japanese 

military establishment and his direct participation in 

the nation's build up towards the Second World War, 

Horikoshi was strongly opposed to what he regarded 

as a futile war. Excerpts from his personal diary 

during the final year of the war were published in 

1956 and made his previous position very clear. 

On 7 December 1944, a powerful earthquake in the 

Tokai region forced Mitsubishi to halt aircraft 

production at its plant in Ohimachi, Nagoya. An 

American air raid on the Mitsubishi Engine Works in 

Daiko-cho, Nagoya a week later caused extensive 

damage to the works and a severe setback in 

production. Horikoshi, who had been at a conference 

in Tokyo with Imperial Navy officers to discuss the 

new Reppu fighter, returned to Nagoya on the 17th, in 

time to experience another air raid on the Mitsubishi 

factories the next day. As a result of the air raid, the 

company evacuated its machinery and engineers to the 

suburbs of eastern Nagoya. Horikoshi and the 

Engineering Department were rehoused in a school 

building which had been requisitioned. 

Exhausted and overworked, Horikoshi fell ill with 

pleurisy on 25 December and remained bedridden 

through early April. During this time, he recorded in 

detail the horrors of the increasing air raids on Tokyo 

and Nagoya, including the devastating Operation 

Meetinghouse Tokyo incendiary raid of 9–10 March. A 

massive air raid on Nagoya the following night, with B-

29s hurling "tens of thousands of incendiary bombs", 

destroyed most of the largely wooden city. On 

12 March, Horikoshi sent most of his family, including 

his elderly mother, children and brother-in-law, to his 

home village near Takasaki to be safe from the bomb-

ings, though his wife remained with him in Nagoya. 

Though greatly weakened by his long illness, 

Horikoshi returned to work at Mitsubishi in May. He 

was assigned to the company's No. 1 Works, located 

                                                 
4 Giovanni Battista Caproni, 1st Count of Taliedo (July 3, 1886 - 

October 27, 1957), known as "Gianni" Caproni, was an Italian 

aeronautical engineer, civil engineer, electrical engineer, and 

at Matsumoto in Nagano Prefecture. While on the 

train to Matsumoto, he witnessed the true scale of the 

war's impact on Nagoya. 

Still very weak, Horikoshi was sent home to rest 

after only a week back at work. He returned to his 

hometown, where he rejoined his family and rested 

through the month of July. In his diary, he recorded 

how they could still hear distant explosions as the 

Allies bombed nearby Takasaki and Maebashi. 

During the war's final months, Horikoshi recorded 

Japan's descent into chaos and exhaustion. Though he 

returned to work at the Matsumoto plant on July 22, 

as Matsumoto had been spared from air raids, he 

found the workforce demoralized and operations in 

chaos as a result of the emergency evacuations which 

had scattered employees and workshops around the 

country. Most of the remaining Mitsubishi employees 

abandoned all efforts to work by early August and 

prepared for Japan's defeat and surrender, which 

finally came on 15 August. 

Jiro Horikoshi dreams of flying and designing 

airplanes was inspired by the famous Italian 

aeronautical designer Caproni4. Nearsighted from a 

young age and thus unable to become a pilot, he joins 

the aircraft division of a major Japanese engineering 

company in 1927. His genius is soon recognised, and 

he grows to become one of the world's most 

accomplished airplane designers. The story of Jiro, 

with his dreams of building the perfect plane is 

presented in the film: 'The Wind Rises', directed by 

Hayao Miyazaki (2014)5. 
 

 
 

Fig. 1. Mitsubishi-A6M-Zero. 

2. THE FASCINATING MITSUBISHI 

ZERO 

The Mitsubishi A6M "Zero" was produced to the 

order of the Japanese navy, with some pretensions 

aircraft designer who founded the Caproni aircraft-manufacturing 

company. 
5 https://www.huffingtonpost.co.uk/2014/05/09/the-wind-rises-

hayao-miyazaki-video_n_5295745.html. 
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that seemed, at first sight, absurd and impossible to 

achieve.  

This aircraft was a long-range carrier-based 

fighter aircraft formerly manufactured by Mitsubishi 

Aircraft Company, and operated by the Imperial 

Japanese Navy from 1940 to 1945. The A6M was 

designated as the Mitsubishi Navy Type 0 carrier 

fighter (rei-shiki-kanjō-sentōki), or the Mitsubishi 

A6M Rei-sen. The A6M was usually referred to by its 

pilots as the Reisen (Zero fighter), "0" being the last 

digit of the imperial year 2600 (1940) when it entered 

service with the Imperial Navy. The official Allied 

reporting name was "Zeke". 

The Zero is considered to have been the most 

capable carrier-based fighter in the world when it was 

introduced early in World War II, combining 

excellent maneuverability and very long range. The 

Imperial Japanese Navy Air Service (IJNAS) also 

frequently used it as a land-based fighter. 

In early combat operations, the Zero outperformed 

its opposition with ease and gained a reputation as a 

dogfighter, achieving an outstanding kill ratio of 12 

to 1, but by mid-1942 a combination of new tactics 

and the introduction of better equipment enabled 

Allied pilots to engage the Zero on generally equal 

terms. By 1943, the Zero was less effective against 

newer Allied fighters due to design limitations. It 

lacked hydraulic boosting for its ailerons and rudder, 

rendering it extremely difficult to manoeuvre at high 

speeds. By 1944, with Allied fighters approaching the 

A6M levels of manoeuvrability and consistently 

exceeding its firepower, armour, and speed, the A6M 

had largely become outdated as a fighter aircraft. 

However, as design delays and production difficulties 

hampered the introduction of newer Japanese aircraft 

models, the Zero continued to serve in a front-line 

role until the end of the war in the Pacific. During the 

final phases, it was also adapted for use in kamikaze 

operations. Japan produced more Zeros than any 

other model of combat aircraft during the war6. 

The A6M1 prototype was fitted with a Zuisei star 

(radial) engine that only emitted 780 horsepower, 

although later models would make use of the 

Nakajima Sakae radial air-cooled engine with 14 

cylinders which has an output of 1,020 horsepower. 

This was later replaced with a 1,130 horsepower 

engine. The fighter was incredibly light, weighing 

just over five thousand pounds when loaded. It could 

                                                 
6 https://en.wikipedia.org/wiki/Mitsubishi_A6M_Zero. 
7 https://worldwarwings.com/genuine-japanese-zero-with-original-

wwii-sakae-31-engine/. 
8 Mike Ibeji (producer), War Factories, Wag TV, UK, 

documentary, Viasat History, 2020, https://www.imdb.com/ title/ 

tt11281232/?ref_=adv_li_tt. 
9 i believe duralumin in a trade name for an alloy of aluminum 

and copper and was used to build the Spitfire fusalage since 1935, 

so the Zero wouldn't have been the first aeronautical use but it 

reach 417 mph (671 km/h) and climb just under 

3,000 feet (914.4 meters) per minute. The armament 

consisted of two 20 mm cannons, two 7.7 mm 

(.303 in) machine guns and two 30 kg (66 lb) or 60 kg 

(132 lb) bombs7. 

The test of fire for the Mitsubishi Zero was the war 

in China: at Chongquing, a squadron of 12 Mitsubishi 

Zero planes flew over for a month, but the Chinese - 

aware of their inferiority, did not commit; On 

September 13, 1940, the first Chinese planes were 

caught in the air and shot down. The balance: 105 

Chinese aircraft, compared to 2 Mitsubishi Zero, the 

latter shot down by anti-aircraft. 

Battle for Midway: Zero planes shoot down 

everything they catch, but due to the prolonged duration 

of the fight they return to refuel on the aircraft carriers. 

The Japanese are vulnerable and completely defence-

less. This was actually the plan of the Americans, who 

send a squadron of Dauntless that destroys everything: 

3 aircraft carriers (out of 4 of the Japanese), hundreds of 

zero aircraft and kill hundreds of pilots. 

In the Battle of the Philippine Sea, a Mitsubishi 

Zero gets stuck in the ground and is recovered by the 

Americans, who rebuild it, put it back in flight and 

then study its flight behaviour8. 

3. SOME OF HORIKOSHI'S 

INNOVATIONS FOR THE ZERO 

FIGHTER 

o He used duralumin9 (the new super-aluminum 

at the time) for the first time in aeronautical 

construction, 10 years before the Americans; 

o Horikashi removed the very heavy steel bolts 

and nuts that secured the fuselage wings; 

o With light weight, the Mitsubishi Zero became 

very fast and maneuverable; 

o It was as fast as Spitfire10, the British champion 

of the time, but three times range: in 1941, no plane 

in the world could compete with Zero; 

o Zeros were built in modular units - not in one 

long assembly line, as Henry Ford had introduced in 

his factories; those methods returned in the '70s to 

revolutionize the Japanese auto industry. 

o Initially, there were some stability / vibration 

issues, which were solved by Tadashi Matsudaira11 

could be before the Americans used it on fighter aircraft. Looking up 

Duralumin: https://en.wikipedia.org/wiki/Duralumin?wprov=sfla1 

reveals the first aeronautical use as Junkers J3 in 1917 (Andrew Tyrell 

comment). 
10 The Zero (~331mph) was not faster than the Spitfire (~370mph) 

but did have 3 times the range (Andrew Tyrell). 
11 Tadashi Matsudaira (January 15, 1910 - August 4, 2000) had 

studied blade vibrations in Zero fighter planes of the Imperial 

Japanese Navy during World War II. He later led the team at 

https://www.imdb.com/title/tt11281232/?ref_=adv_li_tt
https://www.imdb.com/title/tt11281232/?ref_=adv_li_tt
https://en.wikipedia.org/wiki/Duralumin?wprov=sfla1
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(later made famous by using the same method to 

eliminate vibrations from Shinkansen high-speed trains, 

colloquially known in English as the bullet train). 

Horikoshi himself wrote the detailed story of the 

appearance, development and performance of "Zero"12. 
 

 
 

Fig. 2. Mitsubishi A6M Zero drawing. 

4. THE KAMIKAZE ATTACKS SOLUTION 

Kamikaze („divine wind” or „spirit wind"), 

officially Shinpū Tokubetsu Kōgekitai ("Divine 

Wind Special Attack Unit"), were a part of the 

Japanese Special Attack Units of military aviators 

who flew suicide attacks for the Empire of Japan 

against Allied naval vessels in the closing stages of 

the Pacific campaign of World War II, intending to 

destroy warships more effectively than with 

conventional air attacks. About 3,800 kamikaze pilots 

died during the war, and more than 7,000 naval 

personnel were killed by kamikaze attacks. 

Before the formation of kamikaze units, numerous 

pilots had made deliberate crashes as a last resort 

when their aircraft had suffered severe damage and 

they did not want to risk being captured or wanted to 

do as much damage to the enemy as possible, since 

they were crashing anyway. These suicides were, 

however, "individual, impromptu decisions by men 

who were mentally prepared to die". 

Due to declining numbers of Japanese pilots and 

American air superiority in the battles of the Pacific, 

beginning in September 1944, a small group of 

talented student pilots, all of whom he had trained, 

volunteered for the special attack force. All of the 

pilots raised both of their hands, volunteering to join 

the operation13. 

Thus, especially without pilots, but also with the 

Mitsubishi plants in Nagoya operating at a much 

reduced capacity, due to the American B 29 bombings 

that left Mariane in 1945, the Japanese adopted the 

strategic solution to transform Mitsubishi Zero planes 

into suicide planes(Figure 3). 

 

From a military point of view, the solution is 

justified: 

o Halfway, i.e. double range (only one way) with 

the same fuel; 

o To a dead Japanese pilot and a single destroyed 

plane, massive losses to the enemy: an aircraft carrier 

or a ship and tens or hundreds of dead soldiers; 

o It does not require pilots trained too much 

(compared to the norm at the beginning of the war, 

when a pilot went into battle after 800 hours of flight, 

now they left after only 300 hours). 

 

 
 

Fig. 3. Bennington-shooting-kamakazi-a1945-via-USS-Hornet. 

                                                 
the Railway Technical Research Institute (RTRI), part of the 

Japanese National Railways (JNR), which was responsible for 

much of the technical development of the first line of high-

speed railway lines in Japan, the Tōkaidō Shinkansen (since 

1964). 

12 Jiro Horikoshi, Eagles of Mitsubishi: The Story of the Zero 

Fighter, translated by Shojiro Shindo and Harold N. Wantiez, 

University of Washington Press, Washington DC, 1992, ISBN 

978-0-295-97168-1. 
13 https://en.wikipedia.org/wiki/Kamikaze. 
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