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Research
The research was important as it meant we could base our three designs off of them before making a final design, I used different on the market designs which are being used for oil tankers, rescue boats and small boats.

Research was important so we could gather an understanding of what we are looking into building as a group, we all individually gathered two different on the market line launchers in aid to base our design sketches off of, as you can see below are the designs which I based my design sketches off.
These are in the market now and are much more expensive than our budget.
Sherrill Tree Big Launcher - SR                                                                  
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The Sherrill Tree Big Launcher is the newest of its range.it uses a .22 Calibre blank cartridge to fire the line from ship to ship, so is designed to fire a strong shot to launch at 125+ metres. The line launcher is designed to be stored and transported easily as it is constructed into 2 parts which can be taken apart without touching any of the mechanisms. The price is $239 USA dollars (£183 British pounds) which is a reasonable price, it is built from ABS and aluminium, the launcher is light weighing 3.30LB so easy to handle. Downfall you must buy the blank cartridges are sold separate (£15), you have an option of green cartridges and red cartridges depending on the range you desire. Its spring loaded. You must buy the line separate 250ft line (£22.95 British pounds 
(SHERRILL tree, 2020) 
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The same company but with the Big Line Launcher it has a attachment which allows you to reel back in the line after being shot which is a quick and effective method to reload.it uses the same .22 Calibre clank cartridges as the one above and again offers the same rage of red and green cartridges depending of the range required. With the additional extra(reel) it now weighs 4.35LB but still a lightweight, compact as you can still take it apart in 2 sections and again not affecting the mechanisms. The reel works as a magazine as you wrap the line around the reel to load and fire. Also supplied with cartridges. 
(SHERRILL tree, 2020) 










Design sketches
The following pictures are my design sketches which consist of looking at research my group and I have done.
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Design one
This was my first sketch consisting of a base with suction cups on the bottom so we could fix it into place, the base was wood for weight which will in turn counter balance any force received by the spring force that launches the squash ball, the ball is attached with string in a reel so you can recovery the ball after launch and in turn not loose the squash ball. The ball is placed up the top of the tube and onto a bucket type pad attached to the spring. I thought this was a good design because the operator can judge from the tension, they pull on the handle to release the string and can judge the angle needed with the angle bearing reader on the side.
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Design two
For this design I used the catapult design used in medieval times as it was a simple design using only 3 main body parts i.e. the base, the launch arm and the support arm. The base made from wood again its good weight counter balance, the launch arm is made from wood again as the length would flex any other material and is the cheapest, the launch arm works using a tension band (elastic band) which when you pull down the bucket it will spring back down which will launch the squash ball and again its attached with string so you can recovery the ball.
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Design Three
For this design I based it off a children’s rocket launcher which I had personal use with so was able to sketch and detail this design off of, the design works using a air as the launch mechanism, the base uses wood again and suction cups to hold the base to the table, the foot pump is attached direct from a tube to the bottom of the loading tube which when pressed on at force launches the ball and with increased weight/pressure applied to the foot pump launches the ball greater or lower, you can angle the launch tube using the angle bearing and hold the tube in place with a knurled screw.









Final Design
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These graphs above show the designs matrix which allows us to self-evaluate the designs we had chosen from research and narrow down the best option for our final design with a Gantt chart simulating it.
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Above is the final design which was drawn out using CAD by A.B,it represents the final product, the final product is using the air launcher design using compressed air being used to launch the squash ball, the idea of this design is to create the majority of the parts from 3D printing in the future which will in turn lower the costs of making the components/parts, the idea is to be able to aim the launch tube at the target and release the compressed air into the chamber which then launches the ball, the ball again is attached to string reel for recovery. The idea is perfect as its cheap and the performance is good.

Costings/Materials 

	Barrel x1 
	DIA 50 mm PVC pipe x 2m 
	£8.76 

	Gas canister x 1 
	300cc air cylinder 
	£3.80 

	Stand x1 
	Standard MDF 400 x 325 
	£1.50 

	Side plate x 2 
	50mm x 50mm flat softwood plywood 
	£3 

	Long pin x 3 
	5mm DIA x 500mm (enough to cut down for short pin also) 
	£5.67 

	Short pin x2 
	6mm 50mm shaft
	£3.56

	Reel x 1 
	Empty disk reel 
	£1.29 

	Sleeve x 1 
	6mm x 20mm threaded 
	£1.07 

	Screw pin x 1 
	M6 x25mm  
	£0.91 

	Pull pin x 1 
	Quick release pin 3/16 
	£2.50 

	Push plate with spring x 1 
	Pvc 45 Dia plate,35mm spring 
	£3.45 

	Squash ball x 1 
	40 dia squash ball 
	£1.80 

	Reel wire x 1 
	Crab line 
	£1.49 

	Back plate x 1 
	50mm x 55mm rounded corner to order 
	£1.50 

	Pressure flex hose x 1 
	6mm x 25m flexible pressure PVC pipe 
	£5.85 

	Red wire x 1  
	Red cable reel 
	£1.19 

	Yellow wire x 1 
	Yellow cable reel 
	£2.83 

	Wing screw 
	M6 wing nut 
	£1.07 

	
	
	

	Total
	
	£51.24



These are the costings on the parts/materials being used on our first makings of the final design, after this we hope to use 3D printing to reduce the costs of production









Reference
https://www.bearingboys.co.uk/PTFE-/PTFE-Rod-5mm-dia-x-500mm--45317-p?gclid=Cj0KCQjwy6T1BRDXARIsAIqCTXoJU5qDuTVMm-fm6j4tBFt8JGKYgEdoVTEF6qCBTALt85V9O9zkVC0aArQ3EALw_wcB 
https://www.ebay.co.uk/i/401308674881?chn=ps&var=670923145859&norover=1&mkevt=1&mkrid=710-134428-41853-0&mkcid=2&itemid=670923145859_401308674881&targetid=878706529565&device=c&mktype=pla&googleloc=9045405&campaignid=9794971152&mkgroupid=98649236863&rlsatarget=pla-878706529565&abcId=1139126&merchantid=114889737&gclid=Cj0KCQjwy6T1BRDXARIsAIqCTXqhyr8_sxvIS9gnpnDadSJw-XgfSySpPaONen39kUtll5hesllfvMoaAh00EALw_wcB 
https://www.accu.co.uk/en/cylindrical-connector-nuts/406869-HTBCN-M6-20-A2?uk_google_shopping=1&c=3&mkwid=_dc&pcrid=298302585994&kword=&match=&plid=&gclid=Cj0KCQjwy6T1BRDXARIsAIqCTXoTDr8eDSb74otf6GYQWrHnif5ohJriUb41svl4LHcxNrBe3YI93WAaApoeEALw_wcB 
https://www.wdscomponents.com/en-gb/detent-pins-316-stainless-steel-imperial-wds-957/c-611/p-1821?currency=gbp&vat=1&gclid=Cj0KCQjwy6T1BRDXARIsAIqCTXr_T7dbv4_Ow4CtEy_SGJPmxVyoSy5Kqn1y6C2JmMM6iOHg1EKtSi0aAtPHEALw_wcB 
https://www.ebay.co.uk/i/263334280226?chn=ps&var=562345515040&norover=1&mkevt=1&mkrid=710-134428-41853-0&mkcid=2&itemid=562345515040_263334280226&targetid=876514241022&device=c&mktype=pla&googleloc=9045405&campaignid=9446074507&mkgroupid=101205387492&rlsatarget=pla-876514241022&abcId=1140496&merchantid=119334104&gclid=Cj0KCQjwy6T1BRDXARIsAIqCTXog_QpiE5bqgfyZXiV7HTmSv6ANHzZ_IcpetHuL7Oe9P0DwvqEnq3oaAqphEALw_wcB 
https://www.google.com/search?rlz=1C1CHWA_enGB643GB643&sxsrf=ALeKk001o_jqPeOoww3pPzHjDCSWS6sTcQ%3A1588162688292&ei=gHCpXq-8EcWj1fAPmeeZ-A4&q=cheap+squash+ball&oq=cheap+squash+ball&gs_lcp=CgZwc3ktYWIQAzICCAAyAggAMgQIABAeMgYIABAFEB4yBggAEAgQHjoECAAQRzoECAAQQzoHCAAQFBCHAjoGCAAQBxAeOggIABAIEAcQHjoECAAQDToGCAAQDRAeOggIABAIEA0QHlDVaFiYcmDwdWgAcAJ4AIABZogB9AOSAQM1LjGYAQCgAQGqAQdnd3Mtd2l6&sclient=psy-ab&ved=0ahUKEwiv_IWHz43pAhXFURUIHZlzBu8Q4dUDCAw&uact=5 
https://www.gooutdoors.co.uk/15902472/bluezone-crab-line-medium-no-hooks-pack-15902472/?istCompanyId=c2ec8a5d-93c1-4850-a97a-f4d89d7c99c8&istFeedId=2755fba0-7dfe-46a9-bfd0-09b37aed8b93&istItemId=wapiirtwm&istBid=t&gclid=Cj0KCQjwy6T1BRDXARIsAIqCTXqAofayxjvBc4h2dlXBiJsykQvK580tJOL8IPouHQPMJQnbF7VTauUaAj-uEALw_wcB&gclsrc=aw.ds 
https://www.plasticsheets.com/clear-acrylic-sheet-cut-to-size/?-oV9jpWYu4aAttcEALw_wcB 
https://www.accu.co.uk/en/wing-nuts/8045-HWN-M6-A4?uk_google_shopping=1&c=3&mkwid=_dc&pcrid=298302585994&kword=&match=&plid=&gclid=Cj0KCQjwy6T1BRDXARIsAIqCTXrLx53UJ2_Ks8Ykl9q7Sy8easkKkCE2L7yefIzKYz0MsRKR_EJ3ftAaAs6UEALw_wcB 
https://uk.rs-online.com/web/p/flexible-tubes/9145515?cm_mmc=UK-PLA-DS3A-_-google-_-CSS_UK_EN_Plumbing_%26_Pipeline_Whoop-_-Flexible+Tubes_Whoop-_-PRODUCT_GROUP&matchtype=&aud-828197004210:pla-382934921706&gclid=Cj0KCQjwy6T1BRDXARIsAIqCTXq44_UeMyp0ig3XAMLuxIgmVzLC_e2XmixH0bTPD9mi2n_qj7MGDeQaAmacEALw_wcB&gclsrc=aw.ds 
https://coolcomponents.co.uk/products/hook-up-wire-yellow-solid-core?variant=45222913294&utm_medium=cpc&utm_source=google&utm_campaign=Google%20Shopping&gclid=Cj0KCQjwy6T1BRDXARIsAIqCTXqziQogasskntgnK4X8BGvkSEiiMOyun_qn_1tfiZBrq9mdYkvtJekaAs8xEALw_wcB 
https://www.ebay.co.uk/i/401308674881?chn=ps&var=670923145859&norover=1&mkevt=1&mkrid=710-134428-41853-0&mkcid=2&itemid=670923145859_401308674881&targetid=878706529565&device=c&mktype=pla&googleloc=9045405&campaignid=9794971152&mkgroupid=98649236863&rlsatarget=pla-878706529565&abcId=1139126&merchantid=114889737&gclid=Cj0KCQjwy6T1BRDXARIsAIqCTXqhyr8_sxvIS9gnpnDadSJw-XgfSySpPaONen39kUtll5hesllfvMoaAh00EALw_wcB 
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Product Comparison | Weighting [Bisley Lucky Line[Bisley Dummy Launcher[sherrill Tree [sherril Tree Big|ResQmax]
Construction 5 4 4 5 5
size 7 B 5 4

Throw Distance 10] 9 9 9

Launcher Weight 5 B 5 4

Cost 5 1 3 3

Ergonomics 5 3 3 3

Ball Weight 5 3 3 3

Launching Mechanism 7 1 1 5

Line Strength 10] 9 1 5

Total Score (2/61) 61 34] 34] 1]





