


We all know how destructive war can be; nevertheless, some of the most remarkable innovations and inventions have been discovered and created to improve this world at the time of discovery. Everything from medical to technological enhancements can be thanked due to war or even the aftermath of war. Most of these innovations and inventions were created because there became a demand for development or creation in general.

Below, you will find a few innovations and inventions that have helped change the paths of both World War One and World War Two and now modern-day life.  

World War One:
'The Great War’ or World War One (28 July 1914 – 11 November 1918) introduced the world to some deadliest inventions and paved the way for more possibilities.

Chemical Weapons became one of World War One's most feared weapons, used by the allies and the axis to move enemies from their positions. Chemical weapons. Three types of gases, chlorine, phosgene and mustard gas, were used and resulted in 100,000 casualties on all sides.[footnoteRef:1] The Germans successfully used chemical cylinders in April 1915 at Ypres for the first time and then followed at the Battle of Loos by the British.[footnoteRef:2] However, these chemicals caused serve irritation to the lungs, which caused asphyxiation and later led to death. Finally, Germans discovered that the weather conditions had to be perfect; otherwise, the vapours would not release correctly, so gas-filled shells were created. Gas masks improved massively as anti-gas precautions developed as gas became a giant killer. Unfortunately, the technology was not available.[footnoteRef:3] At first, bicarbonate of soda-soaked or water cotton face pads were issued to soldiers in 1915. Regardless, by the war's end, filtered respirators using charcoal or chemicals to neutralise the gas became increasingly common. Due to the mass devastation of chemical weapons in World War One caused to military personnel and civilians, the Geneva Protocol was signed in 1925 to prohibit chemical or biological weapons in international armed conflicts.[footnoteRef:4] As a result, chemical, biological, and nuclear weapons have become the most feared modern weapons. [1:  United Nations, Chemical Weapons (2013) <https://www.un.org/disarmament/wmd/chemical/> [accessed 04 December 2022].]  [2:  Sarah Everts, A Brief History of Chemical War (2015) <https://www.sciencehistory.org/distillations/a-brief-history-of-chemical-war> [accessed 04 December 2022].]  [3:  The National WW1 Museum and Memorial, First Usage of Poison Gas (2022) <https://www.theworldwar.org/learn/about-wwi/spotlight-first-usage-poison-gas> [accessed 05 December 2022].]  [4:  United Nations, 2013] 


Joseph Nicéphore Niépce took the first photograph in 1825[footnoteRef:5]. Who would think that cameras would later be used to share with the world what war was? Capturing images for official regimental or individual portraits of life in the trenches became easy with modern-day photography. Throughout wars before World War One, capturing war life on the battlefield would be a dangerous job. The battlefield caused the photographers to become vulnerable as they would be exposed in battle; this was due to incredibly long exposure times, bulky equipment and little to no protection from artillery or weapons. As World War 1 came around, cameras were much smaller, robust, developed for faster exposure times, and easier to transport around (small enough to fit in your coat pocket or pouch) so photographers could reach tight spaces. Both these Kodak cameras, Vest Pocket and Autographic cameras[footnoteRef:6], were used by the Allies and Axis because of these abilities.  [5:  Richard Tanner, How World War One Changed War Photograph (2021) <https://www.historyhit.com/how-world-war-one-changed-war-photography/> [accessed 06 December 2022].]  [6:  Olivia Jenkins, "Shooting" The Great War: Kodak Cameras And The First World War (2022) <https://kodakcanada.omeka.net/exhibits/show/kodak-canada--the-early-years/shooting-the-great-war--kodak-> [accessed 06 December 2022].] 


Soldiers were threatened with court marshal and death if caught with their cameras while in the trenches. These constraints were due to the UK Government introducing the Defence of the Realm Act or DORA.[footnoteRef:7] This act prevented photos of trench warfare or trench life from getting into the hands of the press or the enemy. [7:  Defence of the Realm Act 1914 c. 29. (London: House of Lords, UK Parliament 1914), <https://digitalarchive.parliament.uk/book/view?bookName=Defence%20of%20the%20Realm%20Act&catRef=HL%2fPO%2fPU%2f1%2f1914%2f4%265G5c29&mfstId=9b9eb18c-5411-40d9-9c20-a6a546e0bc8e#page/n1/mode/2up> [accessed 06 December 2022].] 


Camera technology became more accessible and available throughout World War One; aerial reconnaissance photography[footnoteRef:8] changed as aeroplanes swiftly became more war operational. Aerial reconnaissance was used to help understand what enemy trenches were like and the aftereffects of an artillery barrage. Cameras such as the Hythe Machine Gun Camera[footnoteRef:9] was created to help war pilots to learn how to use a weapon when airspace was not safe to use ammunition as the overall aspects of finding a ‘subject’ and ‘shooting’ work very similarly. The gun barrel was the camera lens and the camera trigger were the gun triggers along the side of the weapon.  [8:  Steven Cable, Aerial photography and the First World War (2015) <https://blog.nationalarchives.gov.uk/aerial-photography-first-world-war/> [accessed 06 December 2022].]  [9:  John Wade, Cameras Go to War – 100 Years of Combat Photography Gear (2020) <https://militaryhistorynow.com/2020/10/17/cameras-go-to-war-100-years-of-combat-photography-gear/> [accessed 07 December 2022].] 


Cameras continued to develop through World War 2 and beyond to document the war, be practical, and suit any environment. Cameras are one innovation still being produced and developed today, not just for military use, emergency services, and everyday use. Everything from mirrorless cameras to 4K capabilities, remote-controlled drones to unmanned combat aerial vehicles (UCAV) with more powerful abilities are now available.

Throughout World War One, there were a significant number of medical and scientific inventions as new weapons caused different types of injuries and wounds, resulting in doctors and scientists working together on everything from artificial limbs to plastic surgery for facial injuries.[footnoteRef:10] Some of these inventions changed the face of medicine. New Zealand surgeon Harold Gillies became a specialist innovator in this type of surgery. Gillies learnt the hard way what these new weapons have been doing to men on the front line to the point where he invented his own tagging system for injured soldiers so they could be sent straight to him for urgent treatment. Gillies also set up specialist wards at the Cambridge Military Hospital in Aldershot.[footnoteRef:11] He helped to create facial prosthetics, which were specific depending on each soldier’s case. Glass eyes to replace lost eyes and masks to support features such as cheeks, noses and foreheads sowed into place. All these were handcrafted to match the individual and held in place by spectacles.[footnoteRef:12] Facial reconstructive surgery such as these changed the lives of wounded soldiers. [10:  VOX, The facial prosthetics of World War I [video]. 2018 <https://www.youtube.com/watch?v=BJzjt_aFc00> [accessed 05 December 2022].]  [11:  National Army Museum, The Birth of Plastic Surgery (2022) <https://www.nam.ac.uk/explore/birth-plastic-surgery>  [accessed 05 December 2022].]  [12:  Horace Nicholls (photographer), ‘The Development Of Reconstructive Plastic Surgery During The First World War’ <https://www.iwm.org.uk/collections/item/object/205213407> [accessed 04 December 2022].] 


On a lighter note, another famous innovator, Marie Curie, the Nobel Prize winner, invented the first mobile radiological x-ray machine, otherwise known as in French "Petites Curies". Curie's counterpart Wilhelm Conrad Röntgen[footnoteRef:13]  had previously discovered the x-ray technology and, at the time of the war, only placed it in city hospitals. Curie's solution was to create an X-ray machine. She drove to the French frontlines at the start of World War One,[footnoteRef:14] armed with her newly developed x-ray machine and photographic darkroom equipment in her vehicle. She overcame various obstacles with sourcing electrical power, funding and car maintenance. While there, she supported medical units and military hospitals by diagnosing wounded soldiers with lost bullets and shrapnel and setting up their radiological equipment.  [13:  NobelPrize.org, Wilhelm Conrad Röntgen – Biographical (2022) <https://www.nobelprize.org/prizes/physics/1901/rontgen/biographical/> [accessed 05 December 2022]]  [14:  Print Collector (Contributor), ‘Marie Curie, Polish-born French physicist, driving a car converted into a radiological unit, 1914.’ <https://www.gettyimages.co.uk/detail/news-photo/marie-curie-polish-born-french-physicist-driving-a-renault-news-photo/463915293?adppopup=true> [accessed 06 December 2022].] 


Due to her innovations, determination and knowledge, more units became available. Her knowledge and skills were shared with a small army of women whom she taught how to drive, operate the vehicles and have an understanding of radium and medicine. It is estimated that Marie Curie and her invention helped over 1 million soldiers in her time working on the front.[footnoteRef:15] [15:  Encyclopædia Britannica, Inc., Learn how Marie Curie developed women-run mobile x-ray machines and radiology labs for military use [video]. 2022 <https://www.britannica.com/video/201446/World-War-I-Marie-Curie-labs-fleet> [accessed 15 December 2022].] 


World War Two
World War Two (1 September 1939 – 2 September 1945) helped pathed the way for some of the most advanced scientific and technological developments this world has ever seen during a war period.

Penicillin was a changing point in World War Two and the fight against infection. Initially discovered by Sir Alexander Flemming in 1928 and then mass production started in 1941. Known as the 'wonder drug', penicillin was brought into the war by the United States Army in its masses to the front lines to tackle this war of this invisible killer. In previous wars, infections would kill more soldiers than battle-induced injuries and contribute to a decreased rate of soldier deaths from bacterial pneumonia from 18% to 1%.[footnoteRef:16] Before penicillin was available, a small, simple cut could get infected and later cause death so as Britain was getting bombed during the Blitz, many labs were building their stockpiles. Due to this mass production, over a million vials of penicillin were produced and sent out with Allied soldiers ready to land on the Normandy beaches in June 1944. According to the Washington Post,[footnoteRef:17] British scientists were very concerned about the safety of the production and development of penicillin. Nevertheless, with the imminent threat of the Nazis invading, the scientists rubbed their lab coats with the mould, knowing they could regrow it, especially if they had to leave quickly. [16:  Alina Bradford, Penicillin: Discovery, Benefits and Resistance (2021) <https://www.livescience.com/65598-penicillin.html> [accessed 07 December 2022].]  [17:  Diane Bernard, How a miracle drug changed the fight against infection during World War II (2020) <https://www.washingtonpost.com/history/2020/07/11/penicillin-coronavirus-florey-wwii-infection/> [accessed 07 December 2022].] 


Public availability of penicillin came after the war in 1946. The development of penicillin paved the way for medicine and influenced how antibiotics are now used to treat, develop and produce other medications.

The V "Vergeltungswaffe" or Vengeance rockets" Weapon programme grew to strength as the Nazis grew with vengeance and determination to change the course of World War Two. Starting with the V1 missile[footnoteRef:18] and then came along the V2 rocket,[footnoteRef:19] both of which became Britain's most feared enemies during the war; however it has now pathed the way for modern space exploration. The Nazis planned to induce public fear, and these weapons did just that. Thousands of people died due to these new weapons of mass destruction. Across Europe, 15,000 people were killed, and another 47,00[footnoteRef:20] were wounded due to these weapons. In addition, it is estimated that over 20,000 forced labourers died making these weapons. Both the V1 and V2 became predecessors for future weapons development. The V1 had self-guided capabilities that would reappear in modern cruise missiles. The V2 became the first liquid-propelled rocket, a guided ballistic missile, pointing the way to nuclear ballistic missiles. [18:  Imperial War Museum,  The V1 Flying Bomb | Hitler's vengeance weapon (2022) <https://www.iwm.org.uk/history/the-v1-flying-bomb-hitlers-vengeance-weapon> [accessed 08 December 2022].]  [19:  Ailsa Harvey, V2 rocket: Origin, history and spaceflight legacy (2022) <https://www.space.com/v2-rocket> [accessed 08 December 2022].]  [20:  National Museum of the United States Air Force, German V-Weapons: Desperate Measures (2022) <https://www.nationalmuseum.af.mil/Visit/Museum-Exhibits/Fact-Sheets/Display/Article/196145/german-v-weapons-desperate-measures/> [accessed 15 December 2022].] 


The V1 was known as a 'doodlebug' due to their distinctive sound while flying through the air. Ranging speeds up to 400 mph, this unmanned pulsejet-powered cruise missile is fitted with gyroscopes to regulate its speed, altitude and bearing and was finding it is way to Britain with a 1,800-pound warhead. However, the engine would cut out when the target was within reach, and the V1 would fall into a steep dive to its target. Luckily, cheap to manufacture and could be launched by a ramp and later developed to be launched by a custom-made plane. Unfortunately, the first V1 to crash land in London was on 13th June 1944, and throughout the war, over 10,000 V1s were launched at London. Antwerp also became the victim of the V1s, where another 2,500 were fired.[footnoteRef:21] [21:  Imperial War Museum, The Terrifying German 'Revenge Weapons' Of The Second World War (2022) <https://www.iwm.org.uk/history/the-terrifying-german-revenge-weapons-of-the-second-world-war> [accessed 15 December 2022].] 


When the V2 rocket came along, this new type of weapon would cause masses of destruction without any warning. German Engineer Wernher von Braun designed the V2 Rocket programme. He created the most advanced long-range ballistic missile ever created and became the biggest liquid-propelled rocket in the world. Unfortunately, from 1936 – 1942 it happened to be in Nazi Germany.[footnoteRef:22] NASA reports that von Braun was determined to create a successful 'vengeance weapon'. Armed with a one-ton warhead, the V2 could reach 200 miles with its purpose-built automatic guidance system. The rocket was launched by a mobile platform usually located around coastal Europe. It is believed that it would take as little as 5 minutes from launch to destruction. Over 20,000 slave labourers died throughout the V2 construction process, and 2,724 individuals were lost in Britain alone.[footnoteRef:23] Von Braun surrendered to the Americans and shared his knowledge of the V2 programme. His design of the V2 helped NASA with future space developments. It is believed that the United States and the Soviet Union tested heavily on captured V2 rockets to help develop their rockets and space programmes in the race to get men on the moon.[footnoteRef:24]  [22:  Harvey, 2022.]  [23:  Richard Hollingham, V2: The Nazi rocket that launched the space age (2014) <https://www.bbc.com/future/article/20140905-the-nazis-space-age-rocket> [accessed 12 December 2022].]  [24:  National Air and Space Museum, V-2 Missile (2022) <https://airandspace.si.edu/collection-objects/missile-surface-surface-v-2-4/nasm_A19600342000> [accessed 08 December 2022].] 


The last Vergeltungswaffe weapon designed by the Nazis was the V3 Supergun/Cannon. Luckily this weapon was never used to it is full capabilities. Purpose built in a hidden complex in Mimoycques, Northern France, was the home of this new V3. Hitler's plan was for it to obliterate London. It is believed that the German Paris Gun [footnoteRef:25] from World War One is a predecessor. With the barrel placed at 50 degrees, strategically placed solid-fuel rocket boosters in pairs along its 130m barrel to create considerable firepower and custom-made 150mm calibre shells weighing 140kg with capabilities to fire over 600 shells a minute.[footnoteRef:26] The complex at Mimoyecques was built in September 1943 by slave labourers from nearby concentration camps and had its own built railway lines to allow labourers and materials to reach the facility. The plan was to have gun sites running parallel to one another with the capability to hold five gun shafts and barrels each.[footnoteRef:27] These gun shafts and barrels were located 105m deep into the ground of this complex and, when fired, would exit the hillside through large concrete slabs to protect the muzzles below.  [25:  Olivier Guiberteau, The Paris Gun: Germany’s Infamous Artillery Weapon from World War I (2021) <https://megaprojects.net/weapons/the-paris-gun-germanys-infamous-artillery-weapon-from-world-war-i/> [accessed 14 December 2022].]  [26:  Oliver Guiberteau, The V-3 Cannon: Hitler’s Unfinished Mega-Gun (2021) <https://megaprojects.net/weapons/the-v-3-cannon-hitlers-unfinished-mega-gun/> [accessed 14 December 2022].]  [27:  Guiberteau, 2021] 


The Nazis had problem after problem with this weapon! Nevertheless, they were successful in creating three chambers. Luckily, the V3 was never used to its full capabilities as it was bombarded by the British thanks to aerial reconnaissance imagery, which showed amoralities.

Conclusion
War has changed this world; it has most definitely enhanced innovation and invention for the better. Admittedly, there have been only a small number of inventions mentioned above; however, they have all impacted the world because war has influenced the development to fit the demands of war or the need for them. 

Throughout World War One and Two, the demand for development and innovation increased as the need to win the wars and have an increasing lead in innovation became visible. Development was found in particular in science and technology, which has changed the lives of everyone and has allowed modern-day technology enhancements and discoveries possible.
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