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Abstract

The patient transfer system Limo PTS 2" generation is an improvement of the
Limo PTS 1° generation with the objectives to improve the back resting board, lifting
mechanism and structure of the Limo PTS 1% generation. In summary, the work was
devided into 3 parts. Part 1: the back resting board, the analysis of the 1** generation
revealed that there were problems with weight, material and using difficulty. Therefore,
the new structure and function were designed. It was to use the seat of the Limo PTS
wheelchair together with the new back resting board made of steel pipe. The new design
weighed 2 kilograms less than that of the 1°" generation. Part 2: the liftings mechanism was
designed to solve the problems of material, gear ratio, handle and load - bearing cable
lock. All materials were changed to stainless steel. For the worm gear sets, there was a
problem of self-locking of the worm gears with low gear ratio, therefore, the original worm
gear set was used. The new handles were easier to grip and foldable. The load-bearing
cable lock was redesigned for firm installation and in order to wind up the cable faster.
The mechanism could lift static and dynamic loads as specified and was easier to use than
that of the 1% generation. Part 3: the structure was also improved to facilitate assembly
and deassembly by reducing the dowel lengths of the beams and using the ball lock pins.
Some parts of the structure were wrapped with rubber foam sheet to prevent impact to
the floor and car body. Finally, the test of the 2™ generation Limo PTS was performed. It
was found that the Limo PTS 2™ generation could be used according to the desired
function. The average time for moving the patient from the bed to sit in a wheelchair was

39% less than that of the 1 generation.
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2.3 Wasnuau (Worm Gear) [3]
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WesAae e AUl adss (Helical Gear) unaza19iu Lagianizod 1989 ssduiuio szl
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Worm wheel
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WUANAITU (Worm Shaft) wazinainiu (Worm Wheel Shaft) vodlasdinusuas
yaifuiimain 90 asm mevhavesiieafinueurzfevuasivssduasiiiouindutos
iasmnmisdsdnemdmnitesivluduilosmutunsdsdnemdnsdululudnvareoinis
auloa (Sliding)

gn3mMAvanBIRImuaLaITavI NN asINdnwMzaN Iz UL UUTDAL TS
lnggnsmeaansadwinlaansserinsseningudnalesundeIdvuey eaudnais
Yaues ¥IBNITENITEEEeTENINNAUdnaIs (Center Distance) lagen Center Distance
a W - a = = ] &
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wiseauye lunisaeaneideailasiivueuiuauauiiiniuuuiiluiewsuinndi
Waawuuien sl uULloaes

1A8N13AIUINTNTING YIONITAINIGREYmN oo uaINITAIwINLARIN

aunNSah
n121 — nzzz (2.1)
N>Z . Nz
1= 22 vi3e ny = - (2.2)
Z1 Z3
n 4
j=—2= = (2.3)
np Z1

Tngl [ fe Sasmevesilessianuey
Z1 A9 UUINYDINFLIRINUOU
Zy 9 uuiluraanessInieu
74 AD IMUIUTOUVBUNALIAINIUDU

N, v IUIUTBUVBLTRIAIVIUBY
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of threads of worm gear) [4] 1a88991UIUUINLAALININALTINADATIMARIAS LU LHDIFD
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(Lead angle) 1ByaannTu (FUT 2.6) Fegadmaulnindedaninagyilli Lead angle 11n dana

Tvins8eniumedieasaiasiivusuiuseansnnanas

Lead =i
Pitch -
Single Double Triple

i

thread thread thread
SUTN 2.6 sv8w Lead way Pitch vauiadaviueu 1 2 wag 3 Un

[ v Y % Pl Y 3 = P
N8 0ANUAILAILDIVDUNBININUBY (Self-locking worm gear set) ®U1BNINITY]

waada

worm a@1u15a9u worm wheel 1a w# worm wheel lsignunsadu worm e Wuand@naiile

CYRRY

AeaN1sIENI9LUTA WAdIMSUNSENYDINAINEREN NSUYATURABUBENNEIUN
219V IR ULNALIA I URULANTNLE F9n1T Self-locking vadlesfiruey FziinLile
Lead angle 198n31 5 941 wazidunuuingden 1 4an (Single Threaded worm) laggnin

929 Lead angle waniu N1 Self-locking waailsfinusuaziuss@nsnwanas

2.4 pavanily (Bearing) [5]

Y

a v oA

I3 6oy v ) ) P [ A a X
LUUQUﬂimmiﬁjaﬂﬁUﬂqiﬁﬂgusﬂENLW@W I@ﬂ@a‘UQﬂ‘UumwuqmﬂqﬁJmaﬂLLiQ‘V]Lﬂ@‘UUf\]’]ﬂLWﬁ']
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'
a [ 1
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Y
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Uuaziivaeniigunsaunnsniueenty (UN 2.7)
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= A 1 a
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U9 2.7 sUsuudaenadugniu [5]

CaNl



13

2.5 n1saanuutnan [2]
2.5.1 @un1swsesdnvisanasn (Torsion)
w590 AR IULUUAN NN UTAFIUVDILATIAS9UUNS UL LA LU AULAY Aalana

Tusun 2.8 luuddnanunsauindaanauniseiei

d
T=F><r=F><E (2.4)

oo T #e wsadavsevasn Juvledu daduuns (N-m)
F Ao wss8n dvvedu dadu (N)

[

= = 1 <
9 SALNAT UNUILTUU LIRS (m)

_‘
o))

d fieo dwrhumudnans dvidedu wes (m)

JUN 2.8 Msiansauselavizenasn

2.5.2 dUN15ANUAULRIULLBIRINLSITA

16T #

Tmax = ﬁ (twarnauay) (2.5)

167do ) (2.6)

T == 4 .1 LNATNANNATIN 2.6
" ndg-dt

Wefl  Tmax o AALEewgEn Sviiedu Uaana (Pa)
T Ao usslavevesn dvielu Tafuwns (N-m)
d;  fie dwhuaudnansnneglu Smhedu wes (m)

d, fie dwhuaudnarsneuen Swhedu wes (m)

2.5.3 dun1syuin

a A

- a = 1% a %
NFUN 2.8 laganansaiiansannsidesunieldnissinvesnainaulannyudnd

ARTUUUITUNUNNARYINN Feanansanuayudaliainaunisnealull
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=— 2.7
Ao yuda dvmhedu e (rad)
Ao wsalnvaanal Sradudiduuns (N-m)

0

T

L e Anugveanal duiendu was (m)

G Ao lugaaveanisdeu dviedu Uraaa (Pa)
J

P I3 a a & a ' < q
A9 TULLUAAMURBELTITR Tvuledy (m?)

¥ <
2.6 a9LYU (Caster Wheel) [6]

I3 & e P PRI ¢ ° vy v
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Y 1% o S 1y v = 2 = Ay 2 & oa =
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(use) b Avdealdl (U7 2.9) dsiunisidenlddaiutudeauivesds Fawusluaiy
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2.6.1.1 A9Y1IFITUVIA
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2.6.1.2 doluaau (Nylon)
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2.6.1.3 dog3mu (Poly-Urethane)
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2.6.1.4 dawianuiaa (Cast Iron)

S 3 A Y} v & a A
Lﬂua@'ﬂllﬂ'l']lll,lfﬂ\‘iLLﬁ\‘W]UV]']UV]E‘jﬂ L‘Vill'wﬂUﬂ']{Lsﬁﬂ']u‘UUWUQQUﬂsmV]‘UE?ﬁSN']ﬂ

2.6.2 wanNsAMUIUNTIULMINUSINNaENIUaRnY
munannsTudmtnaina dminussmnivasadelunisldenu azegn 75% veen1siu
Wwitingegn dminfivasadelunisldeu = dwilnisessulasegn x 0.75 ety dming

souniledu (4 do) ussnlatumwnlianaunisi 2.8

(% '

Pminsiufiaesule = dmingeesusiads x 4 x 0.75 (2.8)

Mg dendsgnanunsasuiuingsdalaf 150 ke dunUsznousaiiu azutviin o

Jaonny

[ '
=

wwindisaiiuussnninedislaensy = 150 x 4 x 0.75 = 450 kg

Swivel (11314) Brake (1usm) Fixed (n18)

U7 2.9 doiduvssianeing (6]
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