Waligaiaa ADJ USTABLE SUPPORTI NG DEVI CE BACKGROUND OF THE | NVENTI ON 5

.The present invention relates to a torque- adjustable supporting

. »~devi ce which serves as a hinge applicable to cases, box bodies, doors or
any- ot her pivotable cover bodies. The supporting device is preset with a
torque value so as to effectively control the 10 rotary angle of the
cover bodi es and prevent the sane fronlauTBﬁatically rotating-back and
shutting down. The cover of the case of a general foldable conputer, a

portabl e computer or a togql r ﬂg | niVOt onnected to
the case by a supporting 8e3'|8§éu§ ﬁﬁ %9‘&%}2 %[Zpdp%gﬁt%g @G\{)%cohfti ng device
is-secured to a stationary body, while a rotary shaft of the supporting
device is fitted in a pivotable supporting bracket which is secured to

a novabl e cover 20 board. AnggFF?ng.6§sfﬁﬁei$yﬁ&f§dNrs cl anped bet ween

a pad nenber and a locating boa around the rotary shaft -for
controlling the torque value. A fastening nut is tightened at the end of
the rotary shaft so as to tightly assenble.the respective parts of

supporting 25 devi e d Nir-adeh Bt eghdbnltioge Wilatddentdheanvraigaeaover
board is rotated relative to the stationary body,. the disk-like resilient
plate frictional lagjestabied supporting device which serves as a hinge
' applicéble to cases, '-box bodies, doors or any other
pivotable cover bodies. The supporting device is preset
with a forque value so as to effectively control the

10 rotary angle- of the cover bodies and prevent the same

from automatically rotating back and shutting down.

The cover of the case of a general foldable

" computer, a portablé computer or a tool'bok'or a door is -

15 | pivotally connected to the case by a supPorting'device
T ' :

is fitted 'in; a pivotable
ng bracket which is secured to a mqvab1e éovér
o . A disk-like réSilient plate is claﬁped between a
: pad.mémber'and a locating boérd fitted aréﬁﬁd ﬁhe fotéry'
éhaft for contréliiné the forque_vhlue.'A fasteninQ'nut
is tightened at the end of_fhéﬂrptéfy Shaftlsé as-tb
.tightly éssembléﬁtﬁe'respective parfszbf.sﬁppafting.
.25 dgvicé-into an integral hinge'ﬁnit. ﬁheﬁ;théThovébie'
cover board is rotated rélative to the stationary body,

the disk-like resilient plate ffictionally exerts a




27 fhxed'torque onto the supporting bracket as a braking force so as to
.keep the rotating force for the cover board constant. 5 : The above
‘conventional hinge structure includes conplicated conponents such as pad
menmber, locating board, disk-like resilient plate and fastening nut which
are nanufactured at hlgh requirenent of ac%uracy When rotated, the
supporting bracket is apt to drive all -the pad nenber, Iocatlng
board and the disk-like resilient plate to rotate and slip. Therefore an

error of the pr e%fitxéd)r ud ab{i€o fhet kque;m thg SHEAGE CasWMa Inrakin

apparently take-place a a perlo refore It I'S necessary to

sinplify the assqr{ﬁldéﬁgs&rage% ex&ép 1% e rt&?aﬂr{@gef&éémﬂﬁ'etﬁ'&d cover

stabilize the torque val ue even after ong period of use. SUMVARY OF THE
I NVENTI ON 20 board |doristdrter ef ore a primary object of the present

I nvention -to provide a torque-adjustable supporting device which is easily
manuf actured with a stable torque value. The supporting device includes a
~central rotary shaft, a supporting bracket, a pad nenber and a 25
fasteni ng ;ut. The cemhaﬂabOVer¢oﬂu§ﬂtiﬁmaa.han@meéunu&ﬁﬁzéranULmaes

section, a shaft rod disposed with a securing board having two parallel
pl ane faces and aomplicated components such. as pad member, 1qcat1ng
" board, disk-like resilient plate and fastening nut which
are manufactured at ‘high requirement of accuracy. When
-rotated, the supporting bracket is apt to drive all the
10 pad member, locating board and the disk-like resilient
plate to rotate and slip. Therefore, an error of_ the
preset torque valt:e of the hinge structure wili
apparevntly‘ take. place after a period of use. Therefore, .
- it is necessary to simplify ﬁhe assembling procedure of
i5 the hinge strucij.ure and stabilize the torque value even

after a long period of use. -

\/--'_'__': . -~

SUMMARY. OF THE INVENTION

20 | . It is therefc_)re ' a. primat:'y_ object of ‘t:he presextt

' invent:ion to previde. a’ toréue_-adjustable supporting
devi'ce Which is 'easily manufactured with ‘a stable torque - .

value. The supportlng dev1ce includes a central rotary

shaft., ‘a supportlng bracket a pad mentber_ and a.-

25 'fastex_"u.ng nut. The central_ rotary shaft _- has a tapered

| bush/extractio_n séc_tion, a shaft rod disposed with a

securing board having two parallel plane faces and a -



.-/ :

-3- thread rod having outer thread and formed with two parallel plane
-locating faces at a small dianmeter end of the push/extraction section. 5

. "The- supporting bracket includes a fixing section and a push/extraction
sl eeve fornmed with an i nner hole having a peripheral conic push/extraction
wall. A lubricant oil is painted over the-peripheral wall of the inner hole
of the push/extraction sleeve of the 10 supporting bracket and the
push/extraction section of the rotary shaft - is fitted into the
push/ extracti on dhemesd t podbltasiged noutiere thneadp i ekoraed ol Cwsy
t he inner hole thereof. 15 The pad nenber is formed with an inner
hol e havi ng a sh@ssaddelnhplape ilpeatingsfaeesiash afsHNel (hrangFero @t Afhe
central rotary shaft. The fastening nut is formed with inner thread
correspondi ng t o tHet PushfeetyastiPReSERFEAB-rod of the central rotary
shaft. The pad nenber 20 Is fitted around the central rotary shaft,
abutting agai nst the end of the push/extraction sleeve. The fastening nut

samm. 25 5 T S o ini; BERCKFE, AERaRabsn | FUSRPoR Lo
and a push/extraétion sleeve formed with an inner hole

- having a peripheral conic push/ektraction wal;. A

lubricant oil is painted over the peripherél wall of the

‘inner hole of  the pﬁsh/éxtraction' sleeve of the

10 ~ supporting bracket and the push/extraction section of

the rotary Shaft is fitted into the push/extraction

sleeve to abut against the conic push/extraction wall of

the inner hole thereof.

15 The pad member is formed with an inner hole having
| a shape as.that of'thé cross-section of the thread rod
~——of "the-central rotary éhaft. The fésteninq nut is formed
with inner thread corresponding-to 6ﬁ£er thread of the
thread rod.of.the central rotary shﬁft._Thé pad member
20 is fitted around the central fotary'rshéft,l aﬁﬁttingi-
| agaiﬁst the end of the_pﬁsh/extraétion sleeve. The
fastening nut is ,screwéd ‘with the thread rod of the -

centrai rotary shaft to tighten the same.

25 It is a further object of the present invention to .
. provide the above supporting device in which the central

-:6tary shaft and the supporting ' bracket are



provi de the above supporting device in which the central rotary shaft and
.the supporting bracket are -4- symmetrically constructed, whereby the
“‘central rotary shaft and the supporting bracket can be assenbled in either
direction. The conic push/extraction face can be replaced by a suitable
curved face so as to increase the 5 contacting area- between the inner
hol e of the supporting bracket and the rot"‘dry shaft and enhance the
strength agai nst the tightening force of the fastening nut so that a

. greater torque valu E?Qc%f%ﬁet trh3ted wher%ﬂg %gseégntfﬂvegytggycan

be best understoﬁgm roug OWI ng descri n and acconpanyi ng

drawi ng, wherei ng agg};EF rBESE&P}lu%JP n%gEﬂ%@ﬂé\l_GScéﬁ Bl  adséfoPed in

perspective expl 0 Vi ew o diment of the present invention;
Fig. 2is a sect b@ﬂﬁéraa§§E@fEQnV'@Héaéﬁﬁié' Bﬁsh?eﬁtgacthoﬁoface can bel 0

3 is a perspective exploded view of a second enbodi nent of the present’
invention; Fig. gepladedChyi 8NshiBSSEIhON e FMAE EY HNEd Ancrease the
- 5 contacting area between the inner hole of the supporting
bracket and the rotary shaft and enhance the strength

' against the tightening force of the fastening nut so

* that a greater torque value can be set up.
10 . The present invention can be best understood
through the following description and accompanying

drawing, wherein:

' BRIEF DESCRIPTION OF THE'DRAWINGS

15 _
Fig. 1 is a perépective exploded_view of a first
_gﬂsodlment of the present 1nvent10n, |
Q_Flg. 2 is a sectional assembled view according to
Fig. i{.. . | . | | |
20 . - Fig. 3 is a perspecfive exploded view of a second
embodiment of the'présent ihvention;
Fig. 4 is a_séctionél_aésembied view according to |
__Fig.'3; |
| Fig. 5 is a side view of éﬁother'éﬁbodimeﬁt of the
. 25 : Supporting braékef of the present invehtion;[

Fig. 6 is a side sectional view showing another

embodiment of the supporting bracket of the present.



Fig. 3; Fig. 5is a side view of another enbodi nent of the 25

-supporting bracket of the present invention; Fig. 6 is a side-sectional

Vi ew showi ng anot her enbodi ment of the supporting bracket of the present-
-5- invention; Fig. 6Ais a stretched plane view of the supporting bracket
of Fig. 6; Fig. 7 is a side sectional vieg~show ng another 5

enbodi nent of the central rotary shaft of the present invention; Fig. 8 is
a perspective assenbl ed view of a third enbodi nent of the present

i nvention; Fig. Snventiper;spective exploded view of the third 10
enbodi.nent with-additional restoring spring; Fig. 10 is an axial sectional
view of the third enbddigve®d ist la stdietcbedl plaseoview ebrihr) supperiings a
side plane view of another aspect of the central rotary shaft of the third
enmbodi ment of thdregket ofrf &ent Ginvention; Fig. 12 is a side plane view

of still.another aspect of the central rotary shaft of the third
Fig. 7 1s a s1de sectional view showing another

5 ' embodiment of the central rotary shaft of the present
invention; | |
Fig. 8 is a perspective assembled view of a thi'rd.
embodiment of the ptesent invention; | _
Fig. 9 is a perspective exploded view. of the third
10 embodiment with additional restoring spring:'
Fig. 10 is an axial sectional view of the third
embodiment with additional restoring spring;
Fig.. 11 is a side plane view of another aspect of
. the central rotary shaft of the third embodiment of the
15 present invention; | |
Fig. 12 is e side piane view of '_s't_ill. another
"‘_/’“E‘i'éib'ect;of " the centta;l. i_'etary shaft ~of._"th.e third
embodirﬁent of the present 1nvent10n, and N
.Fig. 13 is a eide plane view of st:.ll _another
20 aspect of the central rotary shaft of the third

embodiment of the present 1nvent10n.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

25 Please refer to Fig's.. 1 and .2_.'- The 'to'rque'-'
~ adjustable supporting device of the present ‘invention

includes a central ‘rotary shaft 10, a supﬁor_ting bracket



embodi nent of the present invention; and Fig. 13 is a side plane view of

-still another 20 aspect of the central rotary shaft of -the third
‘enbodiment of the present invention. DETAI LED DESCRI PTI ON OF THE PREFERRED
EMBODI MENTS 25 _ Please refer to Figs. 1 and 2. The torque-
adj ust abl e supporting device of the present_invention includes a central
rotary shaft 10, a supporting bracket -6- 20, a pad nenber 30 and a
fastening nut 40. The central rotary shaft 10 has a conic push/extraction
section 11 which,j,s ag eq d fﬂﬁp 4 ment. The central
rotary shaft 10- gp o%e gﬁd u?%km@bhggaags %@g | sposed with a securing

board 12 having two parallel plane faces. The securing board 12 is forned
with two thread holes 13. The other -end of the rotary shaft is di sposed

with a thread rod 14 bad nGcdRtral OWd¥afFPr €aBa3td fDf ™Al that WRonic
parallel plane |ocating faces 15. The supporting bracket 20. i ncl udes a

fixing section Zﬁuéﬁﬁeﬁtﬁﬁah/imﬁt caetion 3heansch2isThapered a emtibrd b
21 is.formed with two thread holes 23. The conic inner hole of .the

push/extrantlon shéevembddifent . pFhepgehtiral rotary shaft 10 at one end

further has a shaft rod disposed with a securlng board

12 having two parallel plane faces. The securlng ‘board

12 is formed with two thread holes 13. The other end of

the rotary shaft is disposed with a thread rod 14 having

10 outer thread.and formed with two parallel plahe locating

faces 15.

The supporting bracket 20 includes a fixing section

~ 21 and a push/extraction sleeve 22. The.fixing section

15 21'is formed with two thread holes 23. The.conic inner
hole Of.the push/extraction sleeve'22 has a peripheral
"“”’ESﬂic push/extractlon wall 24 w1th an 1ncllnatlon equal
to ( or sllghtly greater or less than ) that of the

conlc push/extractlon section of the rotary shaft.

20

The pad mehber 50 is a frustoconic member formed
‘with a central inner hole 31 having a-shaoe as that of
the cross-section of the thread_rod 14 of the. rotary
| ~ shaft.’ | oo
.25

The fastening nut 40 is formed w1th 1nner thread

'correspondlng to the outer thread of the thread rod 14



coni c push/extraction wall 24 with an inclination equal to ( or slightly
greater or less than ) that of the conic push/extraction section of the

rotary shaft. 20 The pad menber 30 is a frustoconic nmenber formed with a
central inner hole 31 having a shape as that of the cross-section of the
thread rod 14 of the rotary shaft. 25 The47astening nut 40 is formed with

I nner thread corresponding to the outer thread of the thread rod 14 of
the rotary shaft. A lubricant oil is painted over the peripheral wall of
the inner hol e ofof Hheratasi rshafiton sl eeve 22 .of 5 t he supporting

bracket 20 and then the push/extraction section.1l of the rotary shaft 10
is fitted into the sleeve 22 to abut against the-conic push/extraction wall
24 of the inner hole thereof. Then the pad nmenber 30 is fitted around the
rotary shaft 10, abutt} ﬂ@‘%&% "tlﬂe ifp paintedy oyer; f@esperieheral THahlt he

LM S 058 CYBRRE b bR il A o] S el
_Wh' ch shov% a Secq{}xe supporting bracket 20 and then the push/extractlon
sectlon 11 of the rotary shaft 10 is fitted into the

sleeve 22 to abut against the -conic push/extractlon wall

24 of the inner hole thereof. Then the pad member 30 is

fitted around the rotary shaft 10, abutting against the

10 - end of the sleeve 20. :Theh the fasfening nut 40 is

‘screwed with the thread rod 14 of the rotary shaft 10 to

tighten the same_by a certain torque.

Please refer to Figs.-3 and -4 which show a eecond

15 embodiment of the present invention, wherein " the
push/extraction section 11 6f_£he rotary shaft 10
"“‘”fiﬁéludes a coniclpush/extraction.faCe 16 on right side
and a cylindrical rod 17 oﬁ left side. Therefore, the
push/extraction sectlon 11 of the rotary shaft 10 is

20 characterized by the partial push/extractlon face 16.

In accordance Wlth the partlal push/extractlon face_
16 of the rotary shaft 10, the inner hole of the .
push/extraction sleeve . 25 has a partial conic

25  push/extraction face 26.

Please refer to Figs. 5,. 6 ‘and 6A which show



15 enbodi ment of the present invention, wherein the

-push/ extraction section 11 of the rotary shaft 10 includes a conic

push/ extraction face 16 on right side and a cylindrical rod 17 on left
side. Therefore, the push/extraction section 11 of the rotary shaft 10 is

- 20 characterized by the partial push/egtraction face 16. In accordance
WwWth the partial_ push/extraction face 16 of the rotary shaft 10, the inner

hol e of the push/extraction sleeve 25 has a partial conic 25

push/ extracti on apothdt. eflbedimentf of theFsgppobtifigabradifetizah wheoein

anot her enbodi nent of the supporting bracket 20, wherein the .

push/ extracti on sheepusBZexbfachiosuspeeveng2arafkthe 26upporiing dmackedus| y

constructed so that when suffering an axial pressure, the push/extraction

sl eeve 5 2220 sipeshpitencpptigyiansby e . congtEugtes sihe tihgter wh@in of

the push/extraction sleeve 22b is additionally formed with an oil reservoir

groove 27 for st &HLAEréng 88 axisd amesfEahdhe PR erraatian slgpve

Fig. 7 shows another enbodigent of the rotary shaft 10, wherein_ the
push/ extr &tion 2€&tikh TeSLIILBELEJ BRFUPLARLS pI Enafi@-arb¥r o&Pes E ek,

rin il. In rting brack 20_ i i ahl
storing ol USEy D1° PPOLL N P 201 L8vR Y8R aaditionally

- formed with an oil reservoir groove 27 for storing oil

so as to enhance the lubriéating effect.

10 Fig. 7 shows another embodiment of the rotary shaft
10, wherein the push/extraction section 11 is formed

with multiple annular grooves 18 for storing oil.

In use, the supporting bracket 20 is pivotably
15 secured with a cover board. During the rotating

operation, the conic push/extraction face 16 tends to

——

p—

transversely push the supporting bracket 20 leftward. At
this fime; the fastening nut 40 sefves to stop the
supporting bracket 20 so that the_push/extracfion sleeve
20 22 tends to diverge outward. Accordingly, the supporting.
. bracket 20 can be rotétéd-about_the rotary shaft under
minimized frictional resistance. During the roﬁation,
the rotary center is constaﬁt. In'addition, even after a
long period pf'usé; the torqﬁe value is kept stable and

25 unchanged in contrast to the conventional device.

Figs. 8 and 9 show a third embodiment of the



15

of the
a left

secured with a cover board. During the rotating operation, the
cconi c push/extraction face 16 tends to transversely push the supporting
bracket 20 leftward. At this tine, the fastening nut 40 serves
supporting bracket 20 so that the push/extraction sleeve 20

di verge outward. Accordingly, the supportiJdeg bracket 20 can be rotated
about the rotary shaft -under mnimzed frictional resistance.
rotation, the rotary center is constant. In addition, even after a |ong
period of use, therdsuritticintadnteiors, keyichstinldladesd a2 entralnchiaggdshaft
contrast to the-conventional device. Figs. 8 and 9 show a thi

to stop the
22 tends to

During the

rd embodi nent

-9- pres@entai ledtt isupportiioty icdckiets 20egnta ariglot asypphatingo,

supporting bracket 20a, a right supporting bracket 20b,

two pad

menbers 30, 30a, hmacKelst20H ngtwaitpadieni@rsand a 30sst dvondasenaggsouts
shown in Fig. 9 ). 5 1In this enbodinment, the rotary shaft 10 has a m ddle

cylindrical

sect ort0a End gndrestarine MRy ings e Xt sheMod s Fdgi-ofs )11,

1la. on two sides. .The push/extraction sections 11, 1la are tapered fromthe

10

m d®l e section to two sides of the rotary shaft 10. The

10

15

20

25

In this embodiment, the rotary.shaft 10 has a
middle cylindrical section 19 and two conic
push/extractioﬁ-sections'11, 1la on two sides. The
push/extraction sections 11, 1la are tapered from the
middle sectipn to two sides of the rotary shaft 10. The
rotary shaft 10 at two ends further has two thread rods
14 each of which has outer thread and is formed with two

parallel plane locating faces 15. .

Each of the supporting brackets 20a, 20b includes a

' fixing section 21 and a ‘push/extraction sleeve 22. The
“fixing-section 21 is formed with two thréad holes 23.

'The conic inner hole of_thefpﬁsh/extraction sleeve 22

has a peripheral conic push/extraction wall 24 with an
inclination equal to ( or slightly greater or less than

) that of the conic push/extraction section of the

~rotary shaft 10.

Each of the pad mémberé 30, 30a is a frustoconic
member formed with a central inner hole 31 having a - .
shape as fhat of the cross-section of the thread rod 14

of the rotary shaft.



rotary shaft 10 at two ends further has two thread rods 14 each of which
has outer thread and is formed with two parallel plane |ocating faces 15.
15 - Each of the supporting brackets 20a, 20b includes a fixing
section 21 and a push/extraction sleeve 22. The fixing-section 21 is forned
with two thread holes 23. The conic inner _hgLe of the push/extraction

sl eeve 22 has a peripheral conic push/extractlon wall 24 with an 20
inclination equal to ( or slightly greater or less than ) that of the conic

push/ extraction secti gachf dihethot payeshpld Alts Eaoh abat He peskwenbeish 30,
30a is a frustoconic 25 menmber formed with a.central inner hole 31
having a shape adrnat thirellde 40r epgreepondingf tbhthéhoatedrrthiréddd odf t tive
rotary shaft. -10- Each of the fastening nuts 40, 40a is formed with
inner thread 41 dhreaspaod 1g of the eotaryt bhaft.of the thread rod 14 of
the rotary shaft. 5 The restoring spring 50 has two outward
extending | eg sections 51, 52 at two ends. Please refer to Fig. 10. Wen
assenbled, a lubricant oil is painted over the peripheral walls of

5 The restoring spring 50 has two outward extending

leg sections 51, 52 at two ends.

Please refer to Fig. 10. When assembled, a
lubricant o0il is painted over the peripheral walls of
10 ' the inner holes of the push/extraction sleeves 22 of the
supporting brackets 20a, 20b and then the
puéh/extraction sections 11, 1la of the rotary shaft 10
are respectively fitted into the.push/extracfion sleeves
. 22, The restoring spring 50 is'fitted around the middle
15 _ cylindrical section 19 of the rotary sﬁaft with the leg
sections 51, 52 oppositely hooked on the fixing sections
““““““ of the left and right supporting brackets 20a, 20b. The
preset torque of the restoring spring 50 is greater than
- the adjustable torque between the two sﬁpportipg
20 ©  brackets and the central rotéﬁy shaft, whereby when the
two supporting brackets are rotated relative to each
other, they are subject to an automatic restorlng force.

Then the pad members 30, 30a are fitted around the :

_ thread rods of the rotary shaft 10, abutting against the
25 ends of the left and right supporting braékets_zoa, 20b.

Then the fastening nuts 40, 40a are screwed with the

thread rods of the rotary shaft 10 to'tighten the same



10 the inner holes of the push/extraction sleeves 22 of the supporting
-brackets 20a, 20b and t hen t he push/extraction sections 11, 1la
of the rotary shaft 10 are respectively fitted into the push/extraction

sl eeves 22.  The restoring spring 50 is fitted around the mddle 15
cylindrical section 19 of the rotary shafi;qith the leg sections 51, 52
oppositely hooked on the fixing sections o& the left and right supporting
brackets 20a, 20b. The preset torque of the restoring spring 50 is greater
than the adjustghl g piesadetob geen the two supporting 20 bracket s
and the central-rotary shaft, ereby when the two supporting brackets are
rotated relative to each other, they are subject to an automatic restoring
force. Then the pad nenbers 30, 30a are fitted around the thread rods of
the rotary shaft 10, @hutuseg agsat nef ttiee23eft ands mighhke seppoamdmng ght
supporting brackets 20a, 20b. ‘Then the fastening nuts 40, 40a are screwed
with the thread bodsketst banr beapyivehabliyl8eturedghith &heovame boarigy to
preset torque. In use, any of the |eft and right supporting brackets can be

pi vot abl ySsecur egewivieh @agovar Bewkl tmeshahisger\eithouta dqberctiesigdni sm
without directional limtation. . ;
: limitation.

Fig. 11 shows another embodiment of the central

rotary shaft, wherein each of the push/extraction

10 ' sections 11b of the rotary shaft 10 is disposed with a
curved face 55. In accordance with the curved face 55,

the peripheral wail 24 of the inner hole of the
push/extraction sleeve' 22 of the 1left or _fight
supporting bracket 20a, 20b is formed with a

15 corresponding'cﬁrvéd face, whereby the contacting area
between the push/extraction section ilb ahd .the
m;ﬁéh/eitraction sleeve 22 is increaséd and the torque

can be set with a higher value.

20 Fig. 12 shoW$ still another embodiment of the
| central rotafy’ shaft1 wherein the push/extraction
section 1lc includes a firét cufved face 56, a second
curved face 57 and a push/extraction'sloﬁe-face 58
connected therebetWeenr '

25
. Fig. 13 shows still anothef embodimgnt of fhe

central rotary shaft, wherein each of the



Fidf—ll shows anot her enbodi nent of the central rotary shaft, wherein each

©of the push/extraction 10 sections 11b of the rotary shaft -10 is
di sposed with a curved face 55. In accordance with the curved face 55, the
peri pheral wall 24 of the inner hole of the push/extraction sleeve 22

of the left or right supporting brackg% 20a, 20b is formed with a 15
correspondi ng curved face, whereby the con acting area between the
push/ extraction section 11b and the push/extraction sleeve 22 is increased

dth A ' I s Aol 1
ST anothar - erdbiHeRC AR B Gty @ oyiindsfhayseStten
h/ ext ti ti j ncl I d 56, d
push/extraction s_%cadl q@%}]‘a@ﬂ %Céié‘.#?ﬁai Eluﬁ%dctlgég shace a secon

curved face 57 an pus raction Sl ope tace connect ed t her ebet ween.
25 Fig. 13 shows still another enbodi nent of the central rotary shaft,
wherein each of t he push/ extraction sections includes a

cylindrical section 19% dSh-Aishchpathé abeﬁt'fé(fdrbﬁﬁﬁﬁ5%ﬁaf|tn IGONEbHIBEAN,

the central rotary shaft is formed 5 wi th the .push/extraction section

rotatably gittedyitH Rhe push/extraction section rotatably fitted in the
push/extraction sleeve of the supportinglbracket. The
rotary shaft is assembled with the supporting bracket
and tightened by the fastening nut with a set torque
value. The supporting device of the present invention _

10 has less components and a stable torgue value even after

a long périod of use.

It is to be understood that the above description
and drawings are only used for illustrating. one
15 embodiment of the preéent invention, not intended to

limit the scope thereof. Any variation and derivation

~———— T

from the above description and drawings should be

included in the scope of the present invention.



.assenbled with the supporting bracket and tightened by the f.

push/extractlon sl eeve of the supportlng bracket. The rotary unuu”mg""”

h a set torqu@hvﬂkaéESEﬂeRad pbrting device of the present + Nven

wi t

has | ess conponent torque value even after a long period of

use. It is to be the above description and drawings are
i ustratlng

only wused for : one 15 odi nent of t

he present

i nvention, not - |ntended tolimt the scope. thereof. Any variation and

derivation fromthe above descr|FN|wﬁlTa3%A$&$§@@g§ houl d be included in
Al

t he scope of the present invention
t or que- adj ust abl e supportlng devi ce conprising a central

DIS 1. A

rotary shaft,

a supporting bracket, pad nmenber and a
fastening nut, wherep ”t& Bﬁéﬂéhﬁﬁﬁgﬁl Sdevice compris3nbanered
push/extractlon sectlon 5&%1 rea rod at™ a snﬁm? 10 d|a§Eter End of

the push/extractigehtseat Imaltwesrﬁaworéﬁ rlséé.&@%e&upﬁ@ﬂw Bridrdtg at
section and a push/extraction ‘sl eeve formed with an I nner hole havi ng a

peri pheralsconic

10

15

Tewdt €6l r palli Ole®Bél; and at least a fastening nut,

wherein:

the central rotary shaft has at least a tapered
push/extractioh. section and a thread rod at a small

diameter end of the push/extraction section; -
the supporting bracket includes a fixing section
and a push/extraction sleeve formed with an iﬁner hole

having a peripheral conic push/extractien wall;

the pad member is formed with an inner hole having

'émEHapé as that of the cross-section of the threadlrod

‘of the .central rotary shaft; and

20

25

the fastening nut is formed with_inner thread’
cbrresponding to_oute? thread'of the thread rod of the
central rotary-shaft;'whereby a lubricant oil is painted
over the peripheral well.of the inner hole of the
push/extraction s1eeve of .-,the supporti_ng bracket, j'the.
push/extraction section of the rotary shaft being fitted
into the push/extractien'.sleeve to abut against tﬁe

conic push/extraction wall of the inner hole thereof,



- 15 the pad rrenber——l—s—ter—n%d-w+h—&n—| nner hol e having a shape as that of

the cross-section of t ead rod of the central rot ary shﬁmuLmﬂH“muIMU"I
- the fastening nut 5§ PB°f nner thread corresponding
of the thread rod kR rotary shaft, whereby a [ubricant" oi"l s
pai nted over the p of the inner hoI e of the push/extraction
sl eeve of the supportl ng bracket, the 25 ~14RuUsh/ extraction section of the
rotary shaft being fitted into t he push/extraction sleeve to abut agai nst
t he conic push/extraction wall of the inner hole thereof, -14- the pad
menber being fittgek apadnfiehberc@din fiitdy abehnd shet idergragai rotaiye
end of the push/extraction sleeve, the fastening nut being screwed with the
thread rod of theshet,r adbutttiy agaihst othégbehdn dthetlanpush/extraction
t or que- adj ust abl e supporting device as clainmed in claim1, wherein the
thread rod of theleeve,althetfagteaiialg nwt fwirer sundwed with tlzmetlptm

| ocating face. 10 3. A torque-adjustable supporting device as clained in
claimil, vvherel n ndde O(fusﬂb/eeﬂamma]orr@@m shaft thetighten the same.
5

2. A torque-adjustable supporting device as claimed in
claim 1, wherein the thread rod of the central rotary

shaft is formed with at least one plane locating face.

10 3. A .tbrque4édjus£ab1e supporting device as claimed in
claim 1, wherein the push/extraction section of the
central rotary shaft has partial conic push/extraé:tion'

face.

15 4. A torqgue-adjustable supporting device as claimed in

___c_:_la;,ilﬁ EL, wherein the push/extraction section of .the

central rotary' shaft is formed with at least one annular

groove. |

20 5. A torque-adjustabie .'supporting device as claimed in.
claim 1, 2 or .3, 'wherein _the pu_sh/eitraction section of
the central rotary shaft is fofmed with several shallow

dents for storing lubricant oil. -

25 6. A torque-adjustable supporting device as claimed in .
claim 1, wherein _the - push/extraction sleeve of the

~ supporting bracket is not J.n a close state in a



-
central rotary §pa t has partial conic push/extraction face’

.tor que- adj ust abl 3‘_ Eﬁlﬁmﬁﬁ?eﬁ?rgf otary shaft ?gn}érm

push/ extraction
one annul ar gr oo\ t orque- adj ust abl e supporting devi‘cetas"

claimed in claim1l, 2 or 3, rein the pudbfFextraction section of the

central rotary shaft is fornmed with several shallow dents for storing

| ubricant oil. 25 6. A torque- adj ust abl e supporting device as clainmed in

claim 1, whereindirechion @anpendiculsredectbe aMéssupporting bracket is

not in a close -state in a 15 direction perpendicular to the axis. 7. A

t or que- adj ust abl e supporting device as clained in claim1, wherein the

- inner hole of the push/extraction sl eeve of the supporti racket
has partial conid - pd%ﬁ?%&g?ﬁﬁ?ﬂbﬁsﬁéP1e 8UPPQr E1RG U P s Bl %§G§%%r%?ng

device as clained_ in claiml, wher n t.he @uiplext ct,jon Slﬁ ve, of

supporting br ack&L ot Vﬂeﬁgi?o 01 €iq%e tRe nPPSPAFYEFaE 1?ﬂe

axis. 5 sleeve of the supporting bracket has partial conic

push/extraction wall.

8. A torque-adjustéble supporting device as claimed in
claim 1, wherein the push/extraction sleeve of the
10 supporting bracket is not in a close state in a

direction parallel to the axis.

9. A torque—adjustai:le supporting device as claimed in
claim 1, wherein the peripheral wall of the inner hole
15 of the push/extraction sleeve of the gupporting bracket
is formed with oil reservoir groove.
10. A torque-adjustable supporting devipe as cléimed in
claim 1, wherein the push/extraction face of the
20 push/extraction sleeve of the suppérting bracket is
corresponding ~to the push/éxﬁraction face of the -

push/extraction section of the central rotary shaft.

11. A torque-adjustable supporting device as claimed in
25 claim 1,'ﬁherein-the central rotary shaft has a middle
cylindrical section and two -conic;'push/extraction

sections on two sides, the push/extraction sections



_,_9_"‘A t or que- adj ustabte—supportimg devi ce as claimed in c alwmmgmﬁmmm |

f ol of the push/extrac

cperipheral wall . of .t he i gheg.diele 15
t he supporting g&sSegﬁhL elnQd with oil reservoir groove.*10F A
' m Hﬂmw ce as clainmed in claim-1, wherein the

t or que- adj ust abl
push/extraction. f push/ extraction sl eeve of the supporting

bracket is corresponding to the push/extraction face of the
push/ extraction section of the central rotary shaft. 11. A

~adj ust abl g dey ChAgRY LAcFon 8 AlyB Lo |
Lhe cantral 1 orabg  ARaPrPRRSAS BRcHE Bk T fadTe Lotlon, B il o1 O BT

the central rot-ary as a'm

push/extraction éﬁgt'§€%¥gg?ﬁg9tsigﬁé,%%ggﬂgﬂé?%eékriﬁngﬂfﬁ akk?ﬁétion'16'

bei ng tapered fromt e settron es of t ry shaft, the

i nner’ hol e of t hey pusd/ BeliiRel | QN pal-SEHErRRYidihid: PRALR/GKEHACONE wall

push/extraction wall corresponding to e coni c push/extraction section of

5  the rotaryoshedpondfng AbOr aRr Y Gbhsn Fepprddtith degtEfoRSof
claimed in claim1l or 10, wherein each of the push/extraction sections of

the rotary shaftthe f@f&f@éghi@ta curved 10 . face.

12. A torque—adjustable supporting device as claimed in
claim 1 or 10, wherein each of the push/extraction
sections of the rotary shaft is repléced by ‘a curved

10 " face.

13. A torque-adjustable supporting device as claimed in
claim 1 or 10, wherein each of the push/extraction
- sections of the rofary shaft . is replaced by a partiai

15 curved face.

-1;: 2 torque-adjustable supporting device as qlaimed in
-claim 1 orulo, wherein each of the push/extraction
| sections of the rotary shaft includes a curved face and
20 the pefipheral wall of the inner 'ﬁole of the

"push/extraction -éléeve of the supporting- bracket

includes a corresponding curved face.

15. A'torque-édjustable supporting device as claimed in
25 claim 10} wherein a restoring spring is disposed between
the_ two supporting brackets, having two outward'

extending leg sections at two ends, the restoring spring



13. A torque-adjustabl e supporting device as clained in clain11 or 10,
wherein each of the push/extraction sections of the r
repl aced by a partial 15 curved face. 14. A torque aEﬁ" m“l ““"I““H
supporting device as clained in claim1 or 10, wherein e

push/ extraction sections of the rotary shafj-~includes a curved ?ace and 20
the peripheral wall of the inner hole of the push/extraction
.sleeve of the supporting bracket includes a corresponding curved face.
15. A‘torque-adj peliagl e iitpdr arogndethee msidleni cpllindritial secktabdm kif
wherein a restoring spring is disposed between the two supporting brackets,
havi ng two out wattieexbtatynghh€ty withi the hegtsectinls apposidsely ihapksast i ng
-17- being fitted around the mddle cylindrical section of the rotary shaft
. with the | eg secbnotheopppporélinghboaeklets.t he supporting brackets.

Th1s Sheet Has Been Rep
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