10 inventions that owe their success to World War One
   十項發明歸功於第一次世界大戰
1. Sanitary towels... 
A material called Cellucotton had already been invented before war broke out, by what was then a small US firm - Kimberly-Clark. The company's head of research, Ernst Mahler, and its vice-president, James, C Kimberly, had toured pulp and paper plants in Germany, Austria and Scandinavia in 1914 and spotted a material five times more absorbent than cotton and - when mass-produced - half as expensive.

They took it back to the US and trademarked it. Then, once the US entered the war in 1917, they started producing the wadding for surgical dressing at a rate of 380-500ft per minute.

But Red Cross nurses on the battlefield realized its benefits for their own personal, hygienic use, and it was this unofficial use that ultimately made the company's fortune.

"The end of the war in 1918 brought about a temporary suspension of K-C's wadding business because its principal customers - the army and the Red Cross - no longer had a need for the product," the company says today. 

So it re-purchased the surplus from the military and created a new market.

"After two years of intensive study, experimentation and market testing, the K-C team created a sanitary napkin made from Cellucotton and fine gauze, and in 1920, in a little wooden shed in Neenah, Wisconsin, female employees began turning out the product by hand," the company says.

1. The new product, called Kotex (short for "cotton texture"), was sold to the public in October 1920, less than two years after the Armistice. 

2. 衛生棉: 在戰爭爆發之前，美國一家叫金柏莉的小公司就發明了一種稱為纖維棉的材料。這家公司的研究主管，恩斯特馬勒跟該公司的副董事長詹姆斯,C金伯利在1914年曾到訪德國、奧地利和北歐的製漿造紙工廠，發現了比棉花還要有五倍吸收力的材料----當大規模生產---價格只要一半昂貴。所以他們把它帶回美國並註冊商標。然後，在1917年一旦美國參戰，他們開始以每分鐘300—500英呎的速度生產填棉手術敷料。然而在戰場上的紅十會護士意識到他們個人及衛生使用的益處，而且這個非正式的使用會給這家公司帶來了巨大財富。在1918年戰爭的結束帶給KC暫停填棉生意因為其主要的客戶軍方和紅十字會不再需求此產品。於是他們向軍方購買剩餘物並且創造一個新市場。在兩年徹底的研究、實驗和市場測試後，KC團隊從纖維棉和細紗布設計出衛生棉，並且在1920年，美國維斯康辛州的尼那的一間小木棚女性員工們開始以手工出產該產品。這項新產品被命名為（靠得住, 棉質地的簡稱），在休戰不到兩年後，在1920年的十月公開發售。

3. Sun lamp
In the winter of 1918, it's estimated that half of all children in Berlin were suffering from rickets- a condition whereby bones become soft and deformed. At the time, the exact cause was not known, although it was associated with poverty.
A doctor in the city - Kurt Huldschinsky - noticed that his patients were very pale. He decided to conduct an experiment on four of them, including one known today only as Arthur, who was three years old. He put the four of them under mercury-quartz lamps which emitted ultraviolet light. 

As the treatment continued, Huldschinsky noticed that the bones of his young patients were getting stronger. In May 1919, when the sun of summer arrived, he had them sit on the terrace in the sun. The results of his experiment, when published, were greeted with great enthusiasm. Children around Germany were brought before the lights. In Dresden, the child welfare services had the city's street lights dismantled to be used for treating children.

Researchers later found that Vitamin D is necessary to build up the bones with calcium and this process is triggered by ultraviolet light. The undernourishment brought on by war produced the knowledge to cure the ailment. 
1. 日光燈: 在1918年的冬天，估計在柏林一半的孩子們患有佝僂病---骨頭變得柔軟和容易變形的狀況。在當時，確切的病因還未知，雖人們相信跟貧窮有關。在城市的一位醫生—庫爾特‧胡爾德辛斯基-注意到他的病人皮膚都非常地蒼白。他對其中四位小孩進行一個實驗包括今日眾所皆知當時才三歲的亞瑟。他把他們放在發出紫外線的水銀石英燈下。隨著持續的治療，醫生注意到他的年輕病患的骨頭變得越來越強壯。在1919年的五月，當夏日的陽光來臨時，他讓病人在陽台上曬陽光。在他公開實驗的結果後，受到人們的關注。德國各地的孩童們都被帶到燈光下。在德累斯頓，甚至有兒童福利機構將城市的路燈拆掉來治療兒童。研究人員後來發現，紫外線對於身體骨骼發展很重要。戰爭為人們帶來的營養不良，但同時亦帶來治治癒疾病的知識。
4.  Daylight saving time
     The idea of putting the clocks forward in spring and back in autumn was not new when WW1 broke out. Benjamin Franklin had suggested it in a letter to The Journal of Paris in 1784. Candles were wasted in the evenings of summer because the sun set before human beings went to bed, he said, and sunshine was wasted at the beginning of the day because the sun rose while they still slept.
      Similar proposals were made in New Zealand in 1895 and in the UK in 1909, but without concrete results. It was WW1 that secured the change. Faced with acute shortages of coal, the German authorities decreed that on 30 April 1916, the clocks should move forward from 23:00 to midnight, so giving an extra hour of daylight in the evenings. What started in Germany as a means to save coal for heating and light quickly spread to other countries. 

Britain began three weeks later on 21 May 1916. Other European countries followed. On 19 March 1918, the US Congress established several time zones and made daylight saving time official from 31 March for the remainder of WW1.

Once the war was over, Daylight Saving Time was abandoned - but the idea had been planted and it eventually returned. 
      4. 夏令時間: 在春天將時鐘撥前以及在秋天將時鐘撥後，並不是第一次世界大戰時才發明。班傑明．富蘭克林（Benjamin Franklin）曾在1784年寫信給《法國雜誌》，提出夏令時間（Daylight saving time）的構想。他認為夏天太陽在人們睡覺前就日落，白白浪費了蠟燭。而早上時，太陽在人們起床前就已經升起，浪費了這些日光。類似的建議亦出現於1895年的紐西蘭，1909年的英國，不過並沒有落實。第一次世界大戰為日光節約時間制令得以落實。在戰爭時期，煤炭嚴重短缺，德國政府在1916年4月30日公布法令，時鐘應該在晚上11時移向12時，這能使在第二天的早上有額外一小時日光。這種方法能減少煤碳的使用。英國在1916年5月21日開始採用，而其他國家亦跟隨。在1918年3月19日，美國國會公布幾個時區。在3月31日正式採用日光節約時間制，直至第一次世界大戰結束。在戰爭結束後，夏令時間被放棄，但這種想法已經深入民心，並最終實施夏令制。英國在1916年5月21日開始採用，而其他國家亦跟隨。在1918年3月19日，美國國會公布幾個時區。在3月31日正式採用日光節約時間制，直至第一次世界大戰結束。
5. Tea bags
The tea bag was not invented to solve some wartime problem. By common consent, it was an American tea merchant who, in 1908, started sending tea in small bags to his customers. They, whether by accident or design, dropped the bags in water and the rest is history. So the industry says. But a German company, Teekanne, did copy the idea in the war, and developed it, supplying troops with tea in similar cotton bags. They called them "tea bombs".
5. 茶包: 茶包並不是因為要解決戰爭的問題而被發明。人們普遍認為一個美國茶商在1908年開始向他的客人發送小茶袋。某些客人可能由於意外或故意，將這些裝著茶葉的小包袋放進熱水，然後這種沖茶方法慢慢地普遍起來。一間德國公司恬康樂（Teekanne）將這個點子用於戰爭中，向軍隊提供一些用棉花袋裝著的茶葉。他們將這種茶包稱為「茶炸彈」（Tea Bombs）。
ˊ6. The wristwatch
It is not true that wristwatches were invented specifically for World War One - but it is true that their use by men took off dramatically. After the war, they were the usual way to tell the time. But until the late 19th and early 20th Centuries, men who needed to know the time and who had the money to afford a watch, kept it in their pocket on a chain. Women, for some reason, were the trailblazers - Elizabeth I had a small clock she could strap to her arm. But as timing in war became more important - so that artillery barrages, for example, could be synchronized - manufacturers developed watches which kept both hands free in the heat of battle. Wristwatches, in other words. Aviators also needed both hands free, so they too had to throw the old pocket watch overboard. Mappin and Webb had developed a watch with the hole and handles for a strap for the Boer War and then boasted of how it had been useful at the Battle of Omdurman.

But it was WW1 which really established the market. In particular, the "creeping barrage" meant that timing was everything. This was an interaction between artillery firing just ahead of infantry. Clearly, getting it wrong would be fatal for your own side. Distances were too great for signaling and timings too tight, and, anyway, signaling in plain view meant the enemy would see. Wristwatches were the answer. The company H Williamson which made watches in Coventry recorded in the report of its 1916 annual general meeting: "It is said that one soldier in every four wears a wristlet watch, and the other three mean to get one as soon as they can." Even one of today's iconic luxury watches goes back to WW1. Cartier's Tank Watch originated in 1917 when Louis Cartier, the French watchmaker, saw the new Renault tanks and modeled a watch on their shape. 
6. 手錶: 手錶並非只因第一次世界大戰而被發明出來，但是自從第一次世界戰後，使用手錶的人大幅上升。但在19世紀末期和20世紀初，那些需要知道時間和有錢買錶的人，會將錶用鐵鏈串起和放入口袋中。而懷錶的發明，是由依利莎伯一世（Elizabeth I ）發明的——她將一個小時鐘綁在胳膊上。不過在戰爭時期，時間變得極為重要，軍隊能夠同步炮擊敵軍。因此製造商發明了手錶，讓人們在激烈的戰鬥中仍能保持雙手靈活。另外，飛行員亦要使用雙手，所以懷錶開始沒落。英國的一間設計公司Mappin and Webb（一家珠寶零售商）在布爾戰爭（Boer War）時發明了一種利用孔和柄來固定手錶的設計，然後吹噓它是如何在恩圖曼戰役（Battle of Omdurman）被廣泛地使用。一戰的確為手錶帶來市場。特別是在「爬行戰」中，時間意味著一切。若果有任何差錯，士兵就會被頭上飛過的炮火擊中，造成致命的打擊。由於距離和時間緊迫的關係，並且利用普通的視覺信號亦會被敵人發現，手錶的出現解決了這個難題。一間在高雲地利（Conventry）的手錶公司H‧威廉姆森（H Williamson）在1916年的周年大會的報告中寫道︰「有人說，每四個士兵就有一個有手錶。而其餘三人亦會盡可能得到手錶，只要他們可能。」即使是今天的高檔手錶亦可以追溯到第一次世界大戰。卡地亞的手錶是在1917年由一位法國鐘錶匠路易•卡地亞（Louis Cartier）發明。他在戰爭時見到一架新的雷諾坦克（Renault tanks），並按照坦克的形狀造錶。
7. Vegetarian sausages
You might imagine that soy sausages were invented by some hippy, probably in the 1960s and probably in California. You would be wrong. Soy sausages were invented by Konrad Adenauer, the first German chancellor after World War Two, and a byword for steady probity - dullness would be an unkind word. 

During WW1, Adenauer was mayor of Cologne and as the British blockade of Germany began to bite, starvation set in badly in the city. Adenauer had an ingenious mind - an inventive mind - and researched ways of substituting available materials for scarce items, such as meat.  His began by using a mixture of rice-flour, barley and Romanian corn-flour to make bread, instead of using wheat. It all seemed to work until Romania entered the war and the supply of the corn flour dried up.

From this experimental bread, he turned to the search for a new sausage and came up with soy as the meatless ingredient. It was dubbed the Friedenswurst or "peace sausage". Adenauer applied for a patent with the Imperial Patent Office in Germany but was denied one. Apparently, it was contrary to German regulations about the proper content of a sausage - if it didn't contain meat it couldn't be a sausage. 

Oddly, he had better luck with Britain, Germany's enemy at the time. King George V granted the soy sausage a patent on 26 June 1918.

Adenauer later invented an electrical gadget for killing insects, a sort of rotary apparatus to clear people out of the way of oncoming trams, and a light to go inside toasters. But none of them went into production. It is the soy sausage that was his longest-lasting contribution. 
7. 素食香腸: 如果你以為大豆香腸是在60年代一些加州的嬉皮士發明，你就錯了。大豆香腸是由二戰後第一個德國總理康拉德．阿登納（Konrad Adenauer）所發明。第一次世界大戰期間，阿登納是科隆市（Cologne）市長。當英國向德國實行海上封鎖，德國許多城市在鬧飢荒。阿登納開始研究一些稀有物資（如肉類）的替代物。他利用大米、麵粉、大麥和羅馬尼亞粟米粉的混合物製造大麥麵包。這個方法很有效，不過在羅馬尼亞參戰後，玉米粉失去了供應。阿登納開始着手研發一種新的香腸，並提出了利用大豆來製造香腸。這種香腸被戲虐為「和平香腸」（peace sausage）。他向德國帝國專利局申請專利，不過被專利局否決。因為根據德國的規例，不含肉就不能稱為香腸。奇怪的是，英王喬治五世在1918年6月26日批准他的專利。 阿登納後來亦有其他發明，但是並沒有投入生產。大豆香腸是他最持久的貢獻。所有素食者應該舉杯祝賀這位沉默的德國總理，因他令素食者碟上的食物變得更美味。
8. Zips
Ever since the middle of the 19th Century, various people had been working on combinations of hooks, clasps and eyes to find a smooth and convenient way to keep the cold out. But it was Gideon Sundback, a Swedish-born emigrant to the US who mastered it. He became the head designer at the Universal Fastener Company and devised the "Hookless Fastener", with its slider which locked the two sets of teeth together. The US military incorporated them into uniforms and boots, particularly the Navy. After the war, civilians followed suit. 
8. 拉鍊: 自從19世紀中期，不同的人一直在努力研發利用鉤、扣子來找出一個順暢又方便的方法來保暖。這個方法由一個移民到美國的瑞典人成功研發。吉迪昂．森貝克（Gideon Sundback）在成為全球滑動式紐扣公司（Universal Fastener Company）的首席設計師後，發明了拉鍊——利用滑塊來鎖定兩組鋸齒狀長鏈。美國軍隊將這個技術運用在軍衣和靴上，尤其是海軍。在戰爭之後，平民紛紛開始仿效。
9. stainless steel 
We should thank Harry Brearley of Sheffield for steel which doesn't rust or corrode. As the city's archives put it: "In 1913, Harry Brearley of Sheffield developed what is widely regarded as the first 'rustless' or stainless steel - a product that revolutionised the metallurgy industry and became a major component of the modern world."      The British military was trying to find a better metal for guns. The problem was that barrels of guns were distorted over repeated firing by the friction and heat of bullets. Brearley, a metallurgist at a Sheffield firm, was asked to find harder alloys.

He examined the addition of chromium to steel, and legend has it that he threw away some of the results of his experiments as failures. They went literally on to the scrap heap - but Brearley noticed later that these discarded samples in the yard had not rusted.

He had discovered the secret of stainless steel. In WW1 it was used in some of the new-fangled aero-engines - but it really came into its own as knives and forks and spoons and the innumerable medical instruments on which hospitals depend. 
9. 不鏽鋼: 我們應該感激謝菲爾德（Sheffield）的哈里．布里爾利（Harry Brearley）為我們發明不銹鋼，這種不會生鏽或腐蝕的金屬。謝菲爾德的檔案記錄著︰「在1913年，謝菲爾德的哈里．布里爾利開發出第一個不銹鋼，一種徹底改變了冶金行業，成為現代世界的重要組成部分的金屬。」英國軍方當時在尋找一種更好的製槍金屬。槍管經過多次射擊後，因子彈的摩擦和熱而變形。一個在謝菲爾德公司的冶金學家布里爾利，被要求找尋一種更堅固的合金。我們應該感激謝菲爾德（Sheffield）的哈里．布里爾利（Harry Brearley）為我們發明不銹鋼，這種不會生鏽或腐蝕的金屬。謝菲爾德的檔案記錄著︰「在1913年，謝菲爾德的哈里．布里爾利開發出第一個不銹鋼，一種徹底改變了冶金行業，成為現代世界的重要組成部分的金屬。」他嘗試將鉻加到鋼中，但結果不如理想。他將這些失敗的實驗品扔在一旁。不過布里爾利後來注意到這些被丟棄的樣品沒有生鏽。他最終發現不銹鋼的秘密。在一戰中，不銹鋼被用於飛機發動機。不過不銹鋼的真正威力，是在刀、叉和無數醫療器具中呈現出來。
10. Pilot communication
Before World War One, pilots had no way of talking to each other and to people on the ground. 

At the start of the war, armies relied on cables to communicate, but these were often cut by artillery or tanks. Germans also found ways of tapping into British cable communications. Other means of communication such as runners, flags, pigeons, lamps and dispatch riders were used but were found inadequate. Aviators relied on gestures and shouting. Something had to be done. Wireless was the answer.

Radio technology was available but had to be developed, and this happened during WW1 at Brook lands and later at Biggin Hill, according to Keith Thrower a specialist in this area of historical research.

By the end of 1916, the decisive steps forward had been made. "Earlier attempts to fit radio telephones in aircraft had been hampered by the high background noise from the aircraft's engine," writers Thrower in British Radio Valves: The Vintage Years - 1904-1925. "This problem was alleviated by the design of a helmet with built-in microphone and earphones to block much of the noise."
10. 飛行通訊: 在第一次世界大戰前，飛機師並沒有辦法與地面的人互相交談。在戰爭開始時，軍隊依靠電纜進行通訊，但這些電纜很容易被火砲或坦克切斷。德國人也發現到竊聽到英國通信電纜的方法。其他通信手段，如跑步、旗幟、鴿子、燈具和派遺車手亦被使用，但並不太合適。飛行員依靠手勢和大叫來傳達信息。當時人們已經掌握無線電技術但有待發展。研發首先在布魯克蘭（Brooklands），後來出現於比金山（Biggin Hill），根據一位歷史研究專家基斯．馮華（Keith Thrower）說。 由1916年年底，無線電的發展已經踏出決定性的一步。「從前在飛機上安裝無線電都失敗，因為飛機引擎發出的噪音阻礙了通訊，」馮華說，「但是一個在內置麥克風和耳機的頭盔的設計解決了這個噪音問題。」自此之後，飛機師就能將無線電應用於戰爭期間通訊。
