BALL SCREW BACKGROUND OF THE INVENTION Field of Invention 100011 The invention relates
to a ball screw. Related Art 100021 The ball screw is widely applied to various kinds of mechanical
devices for providing precise transmission. By the rotation and linear movement of the ball screw, the
carrying stage or the object on the carrying stage can move in a linear direction. [0003] Because the
ball screw is mostly applied to the high-precision machining, it needs to achieve high-level requirement
to maintain a stable and smooth operation. Besides dfRgwxternal object or liquid enters into the nut of
the ball screw during the operation of the ball screw, the ball screw will generate noise, pause or lose
stability and may be even damaged. In order to avoid this situation, it is necessary to dispose
dust-proof structures on the two ends of the nut for preventing the external object or liquid from
entering into the nut, especially, along the movement axis of the nut due to the moving force.
BACKGROUND OF THE INVENTION

Field of Invention
[0001] The invention relates to a ball screw.
Related Art

[0002] The ball screw is widely applied to various kinds of mechanical devices for
providing precise transmission. By the rotation and linear movement of the ball
screw, the carrying stage or the object on the carrying stage can move in a linear

direction.

[0003] Because the ball screw is mostly applied to the high-precision machining, it
needs to achieve high-level requirement to maintain a stable and smooth operation.
Besides, if an external object or liquid enters into the nut of the ball screw during the
operation of the ball screw, the ball screw will generate noise, pause or lose stability
and may be even damaged. In order to avoid this situation, it is necessary to dispose
dust-proof structures on the two ends of the nut for preventing the external object or
liquid from entering into the nut, especially, along the movement axis of the nut due

to the moving force.

[0004] There are many different types for the dust-proof structure, but most of
them are disposed on the two ends of the nut body of the nut and fixed to the nut body
by the screws so as not to move upward along the axis of the nut. However, in the
prior art, in order to make the dust-proof structure and the nut body tightly fit each

other with a high precision, the more time and cost are necessary for the assembly.



[0004] There are many different types for the dust-proof structure, but most of them are disposed on
the two ends of the nut body of the nut and fixed to the nut body by the screws so as not to move
upward along the axis of the nut. However, in the prior art, in order to make the dust-proof structure
and the nut body tightly fit each other with a high precision, the more time and cost are necessary for

the assembly. [0005] Therefore, it is an important subject to provide a ball screw in which the
dust-proof st¥dte cARBE UEsill Fixa BUROTE L G S5t B veryids oh kbl ireiethd eddghbiliscan be
simplified and the error of the dust-proof structure or nut body caused by the machining can be
reduced. SUMRHRESP (S AMES RAZERPTRENYOB¥R] 1r6iddy diRE rorddirlgdssisR e éhagﬁ}becuve of the

invention is to provide a ball screw.in which the dust-proqof structure can be easily fixed dye to a kind of
novel desigr?&¥ tl‘fénaz’geﬁmélylé%ﬂ B‘E%ifﬁf)lﬁ%%r 2Hd e BT sPS0 étla’f@ffﬁr%f”é{’rﬂ%ﬁa% or nut

body caused b]étﬂa)m%ghinir}% can be reduced. [0007] To achieve the above objective, a ball screw
according to THE THventiSH S Bﬁlfe%aﬂg%fggi}fcg ut and a plurality of balls. The screw includes at least

two track grooves. The nut is slidingly disposed on the screw and includes a nut body and at least one
end assembly. The nut body has tiWwb MeHARN (A dHiHY ENVIENBIGNof the nut body includes at least
two inner ball grooves corresponding to the track grooves, respectively, the inner ball grooves and the

track groovegRGeEFttyie e i@ﬁﬁfe%”e%%ﬁ@ﬁiﬁjé&? AULDREYOGRRS VG IRICW RO cOFaRels

corresponding to the inner ball channels, and the reflowing channels and the inner ball channels

constitute a pagh PGl FReylalieniciRpRRIS ShibeRalhaCkeWadiRe Bad arremRIyiRluges an end

circulation member, a dust-proof member and a fastening member. The end circulation member is

disposed to thg Quihady anehinaiides ahiastave Cisativa Ratians sk Bae dispasabin the

assembly openings, respectively. The dust-proof member is disposed on the side of the end circulation

member away-{i@aictbe miftieadvan gl instaping Jmambeniskdisgaged.on the side of the dust-proof
member away from the end circulation member. One side of the fastening member includes a plurality

2{) Pr;(gectionjgﬂ[i%th%%thg: %lgg 8{%21?5(1)‘%?% ig%irgem erd'_nclyedes ac§llligralit of inde%at'%ons
ponding to the projections. alls i Sbge AT the S <l t%ﬁ ERARNER .
comprises a screw, a nut and a plurality of balls. The screw includes at least two

track grooves. The nut is slidingly disposed on the screw and includes a nut body

and at least one end assembly. The nut body has two assembly openings. The

inside of the nut body includes at least two inner ball grooves corresponding to the

track grooves, respectively, the inner ball grooves and the track grooves constitute

two inner ball channels, the nut body includes two reflowing channels corresponding

to the inner ball channels, and the reflowing channels and the inner ball channels
constitute a part of two ball circulation channels of the ball screw. The end assembly

includes an end circulation member, a dust-proof member and a fastening member.

The end circulation member is disposed to the nut body and includes at least two
circulation portions which are disposed in the assembly openings, respectively. The
dust-proof member is disposed on the side of the end circulation member away from

the nut body. The fastening member is disposed on the side of the dust-proof

member away from the end circulation member. One side of the fastening member

includes a plurality of projections and the other side of the fastening member includes



100081 In one embodiment, the projections and the indentations are projected and concaved along
the lengthwise direction of the nut body, respectively. 100091 In one embodiment, the fastening
member is compressible or deformable along the lengthwise direction of the nut body. 100101 In one
embodiment, one end of the nut body includes a first annular containing recess and a second annular
containing recess, the end circulation member is disposed in the first annular containing recess, and

the dust-prodfRHERAYSE A AgH ARS SrigerneRbBE pethfispoirdiinnine She Y safisudiipesttaining

recess. 100111 In one embodiment, the axial thicknesses of the dust-proof member and the fastening
member are Yibidh et HEulaheRiERARES of the second annular containing recess. 100121 In one
embodiment, the inner diameter of the second annular containing recess is greater than that of the first
annular contpi008y recessclfb3dinmeonelenpboditien die thaiedaltafitne ditspiiecfthendoer is a
flexible material, and the material of the fastening member is a rigid material. 100141 In one
embodiment¢dheapedjebiigndatengtnnsetédecantindohiskyut body, respectively.

[0009] In one embodiment, the fastening member is compressible or deformable

along the lengthwise direction of the nut body.

[0010] In one embodiment, one end of the nut body includes a first annular
containing recess and a second annular containing recess, the end circulation member
is disposed in the first annular containing recess, and the dust-proof member and the

fastening member are disposed in the second annular containing recess.

[0011] In one embodiment, the axial thicknesses of the dust-proof member and the
fastening member are greater than the axial thickness of the second annular containing

recess.

[0012] In one embodiment, the inner diameter of the second annular containing

recess is greater than that of the first annular containing recess.

[0013] In one embodiment, the material of the dust-proof member is a flexible

material, and the material of the fastening member is a rigid material.
[0014] In one embodiment, the projections are connected continuously.

[0015] In one embodiment, a plurality of the intervals exist among the projections,

and the projections are not continuous.
[0016] In one embodiment, the projections are arched, convex or taper.

[0017] In one embodiment, the dust-proof member is composed of a plurality of

dust-proof units.



100151 In one embodiment, a plurality of the intervals exist among the projections, and the projections
are not continuous. 100161 In one embodiment, the projections are arched, convex or taper. 100171
In one embodiment, the dust-proof member is composed of a plurality of dust-proof units. 100181 In
one embodiment, a strengthening member is disposed in each of the circulation portion. 100191 As
mentioned above, the ball screw of the invention is designed in an innovative way so that the fastening
member of the0dBH ad8efMsIFroPIadtsHing thEcagttepiBa MiaMiBeAIsUsRAMie sEisiachind therefore the
precision requirement of the ball screw can be reduced and the assembly speed can be increased.
Besides, by HHEYRIBSRASHBY the fastening member, the displacements of all the components will not
occur even after a long time usage of the ball screw. In comparison with the prior art, the dust-proof
member is f§00a9¢d WAhiméhd @rduldocontanibglrecass of thie: balaaiew By dbddasieiringhmember, so
the tolerances of the dust-proof member and the annular containing recess can be both allowed, and
therefore theammewvatfactwringprivaessecistbeimadenbhsierfahd thd esstrahly Horlduserea gldven. 100201
On the whole, due to the innovative design of the structure, the ball screw can be made by a simpler
machining, ahgttpioeibtenipeeducesitivessifiicuitydaticifoecothth@rerashinirg butratsd absbebs the
tolerance of the dust-proof member or nut body.

ball screw can be reduced and the assembly speed can be increased. Besides, by the

disposition of the fastening member, the displacements of all the components will not

occur even after a long time usage of the ball screw. In comparison with the prior art,

the dust-proof member is fastened within the annular containing recess of the ball

screw by the fastening member, so the tolerances of the dust-proof member and the

annular containing recess can be both allowed, and therefore the manufacturing

process can be made easier and the cost can be lowered down.

[0020] On the whole, due to the innovative design of the structure, the ball screw
can be made by a simpler machining, and this not only reduces the difficulty and time

of the machining but also absorbs the tolerance of the dust-proof member or nut body.
BRIEF DESCRIPTION OF THE DRAWINGS

[0021] The invention will become more fully understood from the detailed
description and accompanying drawings, which are given for illustration only, and

thus are not limitative of the present invention, and wherein:

[0022] FIG. 1 is a schematic diagram of a ball screw according to a preferred

embodiment of the invention;
[0023] FIG. 2 is a schematic exploded diagram of the ball screw in FIG. 1;
[0024] FIG. 3 is a schematic sectional diagram of a part of the ball screw in FIG. 1;

[0025] FIG. 4A is a schematic diagram of the nut body in FIG. 2;



BRIEF DESCRIPTION OF THE DRAWINGS 100211 The invention will become more filly understood
from the detailed description and accompanying drawings, which are given for illustration only, and
thus are not limitative of the present invention, and wherein: 100221 FIG. 1 is a schematic diagram of
a ball screw according to a preferred embodiment of the invention; 100231 FIG. 2 is a schematic
exploded diagram of the ball screw in FIG. 1; 100241 FIG. 3 is a schematic sectional diagram of a part
of the ball sd¥¥%h FIEG; Hbins sobraatia ssierpetingiandiemiispgtalingotyintFdl2: [0026]
FIG. 4B is a schematic sectional diagram taken along the line A-A in FIG. 4A; [0027] FIG. 5Ais a
schematic eﬁl%'rged diagram of the fastening member of the ball screw in FIG. 2;

[0027] FIG. 5A is a schematic enlarged diagram of the fastening member of the

ball screw in FIG. 2;
[0028] FIG. 5B is a schematic side view of the fastening member in FIG. 5A;

[0029] FIG. 6 is a schematic enlarged diagram of a variation of the fastening

member of the ball screw according to an embodiment of the invention; and

[0030] FIG. 7 is a schematic enlarged diagram of a variation of the fastening

member of the ball screw according to an embodiment of the invention.

DETAILED DESCRIPTION OF THE INVENTION

[0031] The present invention will be apparent from the following detailed
description, which proceeds with reference to the accompanying drawings, wherein

the same references relate to the same elements.

[0032] FIG. 1 is a schematic diagram of a ball screw according to a preferred
embodiment of the invention, and FIG. 2 is a schematic exploded diagram of the ball
screw in FIG. 1. As shown in FIGS. 1 and 2, the ball screw S includes a screw 1, a
nut 2 and a plurality of balls 3. The screw 1 is a cylindrical shaft, and a spiral track
groove 11 winds around the longitudinal axis (i.e. the lengthwise axis of the screw 1)
on the outer surface of the screw 1. The nut 2 is slidingly disposed on the screw 1,
and includes a nut body 21 and at least one end assembly 22. In this embodiment,
there are two sets of end assembly 22 for example. The nut body 21 is a hollow
pillar approximately so that the screw 1 can pass through the nut body 21. The nut

body 21 further includes an assembly opening 211 which the end assembly 22 is



[0028] FIG. 5B is a schematic side view of the fastening member in FIG. 5A; [0029] FIG. 6 is a
schematic enlarged diagram of a variation of the fastening member of the ball screw according to an
embodiment of the invention; and [0030] FIG. 7 is a schematic enlarged diagram of a variation of the
fastening member of the ball screw according to an embodiment of the invention. DETAILED
DESCRIPTION OF THE INVENTION [0031] The present invention will be apparent from the following
detailed des€tipges WhRgbrolssifetvitheriteidnet ths i Redyribdnyri arasingsh whisasth the same
references relate to the same elements. [0032] FIG. 1 is a schematic diagram of a ball screw
according to'® prafsioalbATBBYheht GPHFRSRRDERSOI, HidTers 298'4 ddhenhhfiCelMidadbdiagram of
the ball screw in FIG. 1. As shown in FIGS. 1 and 2, the ball screw S jncludes a screw 1, a nut 2 and a
plurality of bm‘ésg?‘m@ t ?érﬁcg%ﬂf&s?ﬂfﬁ%“rﬂ?ﬂ ‘Qﬁﬂ“%e%ﬂéﬁ?a{)&ﬂ]d%%\‘fegll winds around the

longitudinal axis (i.e. the lengthwise axis of the screw 1) on the outer surface of the screw 1. The nut 2
is slidingly di€033¢d dn tthé scndadimand thelaesoandt hedp@inahdapleastine @ndtassmbly 22. In
this embodiment, there are two sets of end assembly 22 for example. The nut body 21 is a hollow pillar
approximateiyaseridldintielsoray 1 Royspals, tHrooghbibdy mortboalyc2d b henwtriloelye 21 fuittrer includes
an assembly opening 211 which the end assembly 22 is 5

and is formed into the nut body 21 with its detailed structure by a grinding process.

Of course, the nut body 21 can be formed by other kinds of processes. For example,

the nut body 21 can be made by casting molding, forge forming, or turning and

milling machining. The nut body 21 can be an annular pillar and the inside thereof is

configured with the inner ball groove 212. In other embodiments, some functional

structure, such as a flange hole, oil filler hole or reflowing hole, can be disposed on

the nut body according to the practical requirements, and even the nut body can

undergo a surface heat treatment to obtain the enhanced hardness. However, the

invention is not limited thereto.

[0034] FIG. 3 is a schematic sectional diagram of a part of the ball screw in FIG. 1.
As shown in FIGS. 2 and 3, the ball screw S is a double-threaded ball screw for
example, and that means the ball screw S has two independent ball circulation
channels. In detail, the track groove 11 consists of two track grooves 11a and 11b
individually formed on the outer surface of the screw 1, and the inside of the nut body
21 is configured with two inner ball grooves 212a and 212b corresponding to the track
grooves l1la and 11b, respectively. The pitch and groove form of the inner ball
grooves 212a and 212b are the same as or similar to those of the track grooves 11a
and 11b. When the screw 1 passes through the nut 2, the inner ball grooves 212a and
212b correspond to the track grooves 1la and 11b to constitute two inner ball

channels. The nut body 21 includes two reflowing channels 213 corresponding to



disposed through. Besides, the inside of the nut body 21 is configured with at least two inner ball
grooves 212 corresponding to the track groove 11. The below is the illustration about the structural
features and members of the ball screw S. [0033] In this embodiment, the nut body 21 is obtained by
processing a nut body material (not shown). Physically, the nut body material can be a metal piece or
pillar, and is formed into the nut body 21 with its detailed structure by a grinding process. Of course,
the nut body?a BARTHRAt FRENE, G theFSl oY piro cbasas sl e it itrer RalbekRnpaltan be
made by casting molding, forge forming, or turning and milling machining. The nut body 21 can be an
annular pillaFRS 6 ek ahBresy s RBheitH dhinasmer haiPalowevs SXomPemét Bbodiments,
some functional structure, such as g flapnge hole, oil filler hole or reflowing hole, can be disposed on
the nut body“HEEF I8 THE Béﬁ%‘%ﬂ Trpéqq%%lle*qrﬁients, and even the nut body can undergo a surface
heat treatment to obtain the enhanced hardness. However, the invention is not limited thereto. [0034]
FIG. 3 is a s{oe3fhtic Aestiowal ididdCesnohad FarinahibehbdEorew, ithdhGt 2 irkduskotwoinefdGS. 2 and
3, the ball screw S is a double-threaded ball screw for example, and that means the ball screw S has
two independérnbalbsiroblatih thraenielscingl diailviivdetric groavy. 1 1 Bonsistsassambliraék grooves
11a and 11b individually formed on the outer surface of the screw 1, and the inside of the nut body 21
is configuredwlitilewerinersl batiugabovesana 2ad, 21 dbstonespaadiher td2hanrhekigrooves 11a and
11b, respectively. The pitch and groove form of the inner ball grooves 212a and 212b are the same as
or similar to theséwE e trhekosrbbvaselcrsl aptembly M tthe sutdwdy gdsyesaesidedths nut 2, the
inner ball grooves 212a and 212b correspond to the track grooves 11a and 11b to constitute two inner
ball channel8T#REREBARY 21 includes two reflowing channels 213 corresponding to the inner ball
channels, and the reflowing channels 213 and the inner ball channels constitute a part of the two ball
circulation chegsgls ofnthetagll s6¥aneatesmpyiding siewatnRMmAvVinegnRRns for draalsd. [0035] As
shown in FIGS. 2 and 3, in this embodiment, the nut 2 includes two sets of end assembly 22 for
enhancing theseele fmigtienalivd dihkendeassisropiniag Ncludesanuesodsizylaionhdember 221, a
dust-proof member 222 and a fastening member223. Favorably, the end assembly 22 and the nut
body 21 are msathabled the aneagaaibtyveayal®@3tlainddesad, éapiledassarbiyaiiegeretaisculation
member 221 of the end assembly 22 is engaged at the assembly opening 211 of the nut body 21, and
the other mefnbbrsobdibetien draissecalblyi @ rmeenbenihadchuntt € ngaged uta e ccoptaiining 224ess.
Furthermore, the end circulation member 221 includes two circulation portions 224, which are
disposed at thkidssandnpopé nint2dsteibéy cipeniagchl portidre 284 flatibe pontiod @84 freflewing curve
225, which communicates with the reflowing channel 213 of the nut body 21 and the inner ball channel
to collectivelincmdstitates flloay tago dvaleciEul atlophchamnmeisi oftes evitdil itbe el o®/ 1fROSWnAElCdHdingly, in a
whole sense, the inner ball channel and the reflowing channel 213 complete the ball circulation
channel by thé thsflowirg&urle 2ebtheHansalkel sherishisseeliecthelyationiyatitgitie chanbadls and roll

frontward to drive the nut 2 to move relative to the screw 1.
circulation channels of the ball screw S.

[0037] Accordingly, in a whole sense, the inner ball channel and the reflowing
channel 213 complete the ball circulation channel by the reflowing curve 225. The
balls 3 are disposed in the ball circulation channels and roll frontward to drive the nut

2 to move relative to the screw 1.

[0038] In this embodiment, because the ball 3 causes a force to the reflowing curve
225 when passing through the reflowing curve 225, a strengthening member 226 is
disposed in the reflowing curve 225 to intensify its strength. The material of the
strengthening member 226 is not limited, and can be, for example, stainless steel with
a high impact-resistant property or other kinds of metal material.

7



[0038] In this embodiment, because the ball 3 causes a force to the reflowing curve 225 when passing
through the reflowing curve 225, a strengthening member 226 is disposed in the reflowing curve 225 to
intensify its strength. The material of the strengthening member 226 is not limited, and can be, for
example, stainless steel with a high impact-resistant property or other kinds of metal material. 7 [0039]
As shown in FIGS. 2 and 3, the assembly opening 211 is extended from a first end surface ES1 to a
second end HfHite 59 %wavedﬁwﬁlﬁﬁc%ég%&ht B5rarLY PREB RS2 AhdSaFK ARG TTALE IS of the
nut body 21, acting an open-type breach on the nut body 21. Therefore, in the manufacturing process,
just a milling'BFlefatlotges E%ﬁ)et?e%as%@gﬂkﬁé@:wefﬁa? ARE MY BSHER M PH-type
machining is performed to cut a piece of a r%getermined size from the first end surface ES1 to the
second end §‘Eﬁﬁ%f@e%%§“8raﬁdﬁ?‘?ﬁé% T &J t 8¢ PP HhrAsHagARRPRETRDATFEGE Bsembly

opening 211, In other odiments, the agsembly opening 211 alsp can be formed by a turning work
ettt e et il Svimgt o i et o e
assembly openi 11 canber d by a grinding and/or polishing machining and thus the
erorance ot B R e e B R e B e BB S5 o of

the operation n$t ilu trt%tgdtin the abpve st&o Id be onsidf?redtﬁhelrsrg t6h%t ca be%glﬁorﬁgended by

those skilledI the ar , an therefsre tﬁgyr/eageeﬁgﬁnc?esséﬁ ed Nere for cONCiSeness 0 be noted,

because the gsseinbly QRSAING:2 T, 030 e FIAGE L AN PRAYPR RGN AN €qpppicate with

the outer surface and inner surface, the detection thereof will be easier an e detection tools for the

quality contrgl operation iR, sIMPIET. fFonEXAMRAIS R ReGiRion.f i, RIpdHGLCAN ba.gssured just

by a two-dimensional détection, and this will shorten the manufacturing process or quality control

process andgeE JoWR. 6, CostR EOMBASPRWNEPHAn AL Db e wiglgedherutihody 21 with

the assembly opening 211 of the embodiment, in comparison with the prior art, can be made by an

open-type ”E?s%@fﬁHIQ @B@n‘iﬂéhﬁlﬁaﬁi%ﬁﬁé&[uﬁfé’@ﬂeépﬁé‘a%m?cbﬁ@m ifficultyang time can be
both reduced and the precision of the assembly opening 211 can be enhanced a lot. 100411 In this
embodimentydfie dauble-dheeadar hallssrpuiShingludssihimpvenbaheiraulatige:shanasks wehich can
contain two independent sets of the balls 3. When the balls 3 move within the two ball circulation
channels, the-guéed WilHotaseAreinFhikatMS Phiqiatiew thererdhatNindaiaingivoyerent can be
converted into the linear movement. To be noted, although only one set of the balls 3 is shown in the
figures for thef phpgseanbal aktyil ierofedraticie nisnrestanddrblated dderanbibgyafitae daotsets of the
balls 3 can be comprehended by those skilled in the art. To be noted, a triple-threaded or
multiple-threeslegrbiadhdedehy cavsbekiisatliintbéheat, ambodirterdshandrtheotracicgbediese ifoner ball
grooves, assembly opening and reflowing channels can be formed accordingly with a corresponding
number. 100ART1Ansssown in FIG. 3, the dust-proof member 222 is disposed on the side of the end
circulation member 221 away from the nut body 21, and the fastening member 223 is disposed on the

side of the dﬂﬁmoofmegp%%g‘%g @\é/%ggometh%%ﬂﬁ&#gg i _niquntb%zg&.rﬁgdé)rgyl%as shown in

FIGS. 4A and 4B, one end of the nut body 21 sequentia irst annular containing recess 214, a

second annuyae canfainingBrESHALG AN AR ABNWIAT 1R08sR2 LG MM iasidRloquizidanT he first

annular containing recess 214 and the second annular containing recess 215 are formed within the nut

body 21, angithe ahnulartrsesseibdrAsfinad fioruthe MEIDAsMRLdR.the SRBLPERUSIGN PS. To be

noted, due to the orientation of cross-section, a part of FIG. 4B shows the assembly opening 211 and

just a part ofjine REisien PBds shovplinti GretRickIOA Bk Afoalieneainue!GSurdd JudAbpnd 4B, the

end circulation member 221 is contained by the first annular containing recess 214, and the dust-proof
member 222gpdithR fashanJnesin 228 e Wotheaniainrthimntitecaaeangrasndler goaigining recess

215. In this embodiment, the material of the dust-proof member 222 is a
control process and lower down the cost, in comparison with the prior art. On the
whole, the nut body 21 with the assembly opening 211 of the embodiment, in
comparison with the prior art, can be made by an open-type machining due to the

particular structural design, so the machining difficulty and time can be both reduced

and the precision of the assembly opening 211 can be enhanced a lot.



flexible material, and therefore the dust-proof member 222 can absorb the tolerance of the assembly
due to the flexibility and can provide the effects of dust-proof and oil seal. [0044] Accordingly, the
fastening member 223 is disposed on the outermost side relative to the nut body 21 and contained by
the second annular containing recess 215. The fastening member 223 favorably has a C-type
structure. In the assembly, the fastening member 223 can be compressed by the external force so as
to be decrea¥dth volariids sPberiBinthrdeuhiertyradrd daHuisrers i hilss aedmenbrth FIG. 1 or
4B, to be disposed within the second annular containing recess 215. Afterward, the fastening member
223 can be &XSHRIR (01BRESS HEISE BRI MAFRAYFESSE PishfuBAStHe rd¥BRry force of
itself Thereby, the end assembly 22 is fastened along the lengthwise direction of the screw 1.
Therefore, tHBAGAYRCITRAY Y W\ﬁ?ﬁ W?h@rﬁﬁg%gg%@%@én%%%&d@@ TOEAS A

embodiment, the axiailH?ickness s of the dust-proof member 222 I,Bnd the fastenin mﬁmber 223 are
e

greater thanq}?eaéﬁeﬂt EKiTEs fsﬁg]gte%rf&t Hﬂ%l@ﬂ%ﬁ’&?ﬁﬁ?@ & %%‘_’Elltg. 0 _,nﬁ?é invention
is not limited ther%(e)ﬁtz'indtrtf)rrlg eprafetgs%ll&l%r&%a%?l{iggl(gg?ggﬁ%egﬁggoi%lsggh ‘tag t%?}é%qf%l%esng?hnets of the

ove 1
process and'the Usage of thé“ball scréw ecause

assembly opf%?i&% 211 for I(l)gkC

. the,.end assembly 22 and,th assembl includes, the
o o B B e S B e o

even when tB?X}%r%&?ﬂ_%e‘élﬁggﬁ 8&%‘@#@%&&?@9”&%@ t§l?r{ W iHORE Qﬁ?edri{‘@ hegiodiments, if

the ball screw is a small-type scre as no space for the usage of screws for the connection,

the better efieeh oo e RIQYIHRH YRR d0E oV RAHPEA ST HELHE, [AMdiHRgdusizproof

member can be composed of at least a dust-proof unit. In this embodiment, as shown in FIG. 2, the

dust-proof ”E@%E@%%&ng%mgﬁ‘oﬁogé?é@k‘é&iﬂff%@ﬂfﬁg"%\ﬂ%%&'ﬂ?gi@ﬂ%ﬁ@@ & ot limited

thereto. For example, the dust-proof member can include a plurality of dust-proof units, and the

number of the. dysirRIQet staits s deigrMipeesperaicingtRuite level of the dust-proof requirement. The
dust-proof unit is an annular structure, and its hollow portion is not a regular circle but has a brush

portion 222a extended at the inner edge of the dust-proof unit. The brush portion 222a alsq can be

called a tondJ84drtion LR Nl S dBa RERRNGRE™PRE traidh PorasTi 2 R5sStisised at the
place corresponding.to the track rece 1 so as to tightly fit the track recess 11 for scraping or
brushing the P FUFHAGRBASEIEEHS Sh AN SEIR e oo, Mo R AU G o objects
f teri 1 th f the track 11. F bl in FIGS. 4A 4B, th
imer diame b e ST a5 g A S £ e AN el ST B e

containing recess 214, so the inside of the nut body 21 near first en face ES] forms a
CI1Ic ?a%oq_ﬁré%rgb)e/,rr% F %favafﬁr?)lcllmtaf% l%i%ﬁgvlad%tF% (?z& .an% %'g one en OIP { c

ladder-like structure. it1s more or undesire jects to enter into the

inside of the tbody 21 iR, e dust-piael MISINeL 2225 isaasedtinn ne seqpp nnular

containing recess avihg the larger inner diameter, an efore the dust-proof etfectiveness is

further enhapged; [RQARI EWBESMRke, g iasiPriad mepberdnclidas a,Piualily offeigetions, as a

technical feature. FIG. 5A is a schematic enlarged diagram of the fastening member of the ball screw

in FIG. 2, angh GG, 5B isaaghemetic side viawl the fastaningmensning 1G4 s shown in

FIGS. 5A and 5B, in this embodiment, at least one side of the fastening member 223 away from the

nut body 21 hagaPlalityRE RRIeigNs1223a. Badaaluralineef Mterale RR3E SYist Migtigen or

among the projections 223a so that the projections 223a become unconnected. The other side of the

fastening meypiper 223 hakea piwalilyRhifidgntationg228b gersasrarding tRethabreigetions 223a. Due
to the projections and indentations, the fastening member 223 is sun-shaped or wave-shaped in a
whole sensegggsitsadsidsanpas 6allgd 4sghsheahohwaydIshaRhing 211 and just a part of the

protrusion PS is shown in FIG. 4B.

[0043] As shown in FIGS. 2, 3, 4A and 4B, the end circulation member 221 is
contained by the first annular containing recess 214, and the dust-proof member 222
and the fasting member 223 are both contained by the second annular containing

recess 215. In this embodiment, the material of the dust-proof member 222 is a



[0049] Because the fastening member 223 includes projections 223a and indentations 223b which
correspond to each other, the fastening member 223 can have the largest thickness W with the
relatively smaller wall thickness, since the thickness W of the fastening member 223 is defined
according to the farthest distance thereof away from the screw. Besides, the projections 223a and the
indentations 223b can be projected or concaved along the lengthwise direction of the nut body 21, and
that means tHeXRianite i ethedharofie thsdpreasnabBrabes AR alagbite igferseldirection of
the nut body 21. Therefore, the fastening member 223 can be slightly compressed to be fit within the
second anndf¥r tSRBRNNEYRE 4l exIBHHM HBE L INRKISHSSBTRE T HE AP BIhE RS caused
during the machining. Therefore, the purpose of fastening the dust-proof member 222 can be
achieved. [O@%ad] Because the fastening structure used in the prior art can not be compressed, the
assembly precision of the ball screw is demanded to be higher. In contrast to the prior art, the
fastening mdfldd] 223 afdidnglyenhofasaming coxnras2zdl isadiipesat|viethre ntiettnestasgembly
precision of the ball screw can be reduced, and therefore the manufacturing process can be simplified,
the assemblye$peedcére batihodyadkdnanuiie reolsh  dre Isavend dudovar. duiareowgrrdegsh2 1disposition of
the fastening member 223, the displacements of all the components will not occur even after a long
time usage dfltbdastahagene®bI0R ThephdjebtonsCaypoesensbodiedlntierwisemnbhd fbe example,
the fastening member can have a plurality of continuous projections. As shown in FIG. 6, all the
projections 62ggenghadadienidd AiarhberslRcasedcon Herxicostirirsushass thadesecasntpressible
effect of the fastening member 623 is enhanced and the assembly speed and easiness are both
increased. [0052]uAR 3RdPaIDEHOpOIBENEN I SRNHIREE At fave B NEBEEampleta the

embodiment of FIG. 7, the projection 723a of the fastening member 723 has a taper shape. In other
embodiment®, fffe %ﬁ%ﬂ%ﬁ@oﬁvt‘gﬁlb@%ﬁﬁﬁ@%ﬂo@ﬁéﬂ%@[ﬁ@@&%@%ﬁ%@; thdfiawatteldf the
invention is designed in an innovative way so that the fastening member of the end assembly for
fastening thd HUFIBFRRShBET ERAN 1R8N (A macaidRErSTEbANBLRIGATEHINETERTOS the ball
screw can be reduced and the assembly speed can_be increased. Besides, by the dispositjon of the
fastening memhb&gHa 6$§pﬁ8‘é%‘fﬁ‘é’nf§r8? aﬂ?lﬁ%e ompBHERYs aﬁl Rt GSiIPRVentakelPalf8AY) time usage

of the ball screw. In comparison with the prior art, the dust-proof membper is fastened within the annular
ontainimg 1AL B OO S USRS SR tron DL RSB RR HUSoroot

member and ?}Eeaenndjcjl%ge(%nof;ﬁt ggn [recess cal be both allowed, and therefore the manufacturing
process can‘be made LaSier arid (e S5 be lowered down. [0054] On the whole, due to the

innovative design of the structure, the ball screw can be made by a simpler machining, and this not
only reducedAédiffidolthiamchbintenafithéhe achinimgings sds o fatbs shiss-theablaeante 32 2mdiust-proof

member or nut body.
the fastening member 223 are greater than the axial thickness of the second annular

containing recess 215. However, the invention is not limited thereto, and the
practical condition can be adjusted according to the requirements of the process and

the usage of the ball screw.

[0046] Accordingly, because the nut body 21 has the assembly opening 211 for
linking the end assembly 22 and the end assembly 22 includes the fastening member
223, the displacement of the nut body 21 and the end assembly 22 can be avoided
even when they are connected to each other without any screw. To be noted, in
other embodiments, if the ball screw is a small-type ball screw or has no space for the
usage of screws for the connection, the better effect can be provided by using the

above-mentioned structure.



[0055] Although the invention has been described with reference to specific embodiments, this
description is not meant to be construed in a limiting sense. Various modifications of the disclosed
embodiments, as well as alternative embodiments, will be apparent to persons skilled in the art. It is,
therefore, contemplated that the appended claims will cover all modifications that fall within the 13

[0047] The dust-proof member can be composed of at least a dust-proof unit. In
this embodiment, as shown in FIG. 2, the dust-proof member 222 is composed of a
single dust-proof unit. However, the invention is not limited thereto. For example,
the dust-proof member can include a plurality of dust-proof units, and the number of
the dust-proof units is determined according to the level of the dust-proof requirement.
The dust-proof unit is an annular structure, and its hollow portion is not a regular
circle but has a brush portion 222a extended at the inner edge of the dust-proof unit.
The brush portion 222a also can be called a tongue portion because it is shaped like a
tongue. The brush portion 222a is disposed at the place corresponding to the track
recess 11 so as to tightly fit the track recess 11 for scraping or brushing the dust or
undesired objects on the track recess 11 or avoiding the dust or undesired objects from
entering through the gap of the track recess 11. Favorably, as shown in FIGS. 4A
and 4B, the inner diameter of the second annular containing recess 215 is greater than
that of the first annular containing recess 214, so the inside of the nut body 21 near the
first end surface ES1 forms a ladder-like structure. Thereby, it is more difficult for
the dust or undesired objects to enter into the inside of the nut body 21 when the
dust-proof member 222 is disposed within the second annular containing recess 215
having the larger inner diameter, and therefore the dust-proof effectiveness is further

enhanced.

[0048] Furthermore, the fastening member includes a plurality of projections, as a
technical feature. FIG. 5A is a schematic enlarged diagram of the fastening member
of the ball screw in FIG. 2, and FIG. 5B is a schematic side view of the fastening
member in FIG. SA. As shown in FIGS. 5A and 5B, in this embodiment, at least one
side of the fastening member 223 away from the nut body 21 has a plurality of

projections 223a, and a plurality of intervals 223c exist between or among the



true scope of the invention. CLAIMS What is claimed is: 1. A ball screw, comprising: a screw
including at least two track grooves; a nut slidingly disposed on the screw and including:

projections 223a so that the projections 223a become unconnected. The other side of
the fastening member 223 has a plurality of indentations 223b corresponding to the
projections 223a. Due to the projections and indentations, the fastening member 223
is sun-shaped or wave-shaped in a whole sense, so it also can be called a sun sheet or

wave sheet.

[0049] Because the fastening member 223 includes projections 223a and
indentations 223b which correspond to each other, the fastening member 223 can have
the largest thickness W with the relatively smaller wall thickness, since the thickness
W of the fastening member 223 is defined according to the farthest distance thereof
away from the screw. Besides, the projections 223a and the indentations 223b can
be projected or concaved along the lengthwise direction of the nut body 21, and that
means the fastening member 223 is compressible or deformable along the lengthwise
direction of the nut body 21. Therefore, the fastening member 223 can be slightly
compressed to be fit within the second annular containing recess 215, and this
effectively absorb the tolerance of the nut 2 caused during the machining. Therefore,

the purpose of fastening the dust-proof member 222 can be achieved.

[0050] Because the fastening structure used in the prior art can not be compressed,
the assembly precision of the ball screw is demanded to be higher. In contrast to the
prior art, the fastening member 223 of the invention can be compressed, so the
requirement of the assembly precision of the ball screw can be reduced, and therefore
the manufacturing process can be simplified, the assembly speed can be increased and
the cost can lowered down. Moreover, by the disposition of the fastening member
223, the displacements of all the components will not occur even after a long time

usage of the ball screw S.
[0051] The projections can be embodied otherwise, and for example, the fastening

12



a nut body having two assembly openings, wherein the inside of the nut body includes at least two
inner ball grooves corresponding to the track grooves, respectively, the inner ball grooves and the
track grooves constitute two inner ball channels, the nut body includes two reflowing channels
corresponding to the inner ball channels, and the reflowing channels and the inner ball channels
constitute a part of two ball circulation channels of the ball screw; and at least one end assembly,
including: arf&HabeR CambaYe A diERHYiSh S8BUNPHFRIEHERP and it adih dnak 16 #llotsrculation
portions which are disposed in the assembly openings, respectively; a dust-proof member disposed on
the side of tREUFERC At bA eSS AN FFBRTHIE hESICEITE SRLREAY iR sposed on
the side of the dust-proof r away from the end circulation member, wherein one side of the

emb
fastening mé%%‘BBF%??&M%IEg%bﬂﬁﬁm&éfe&&%&%ﬁiﬂ@eéﬁ&%ﬁé s ansk tﬂheeaﬁé%h?ﬁél?ﬁ ber
includes a plurgligﬁ,of indenEﬂi ns correﬁponding to the projections; and a plurality of balls disposed

within the balf'CifEaIAtSHEh ?ltrgelféc.rﬁ?slg e ball screw as recited in claim 1, wherein the projections and
the indentations are projected and concaved along the lengthwise direction of the nut body,
respectively.[0052]  The shape of the projection is not limited in this invention. For example,

in the embodiment of FIG. 7, the projection 723a of the fastening member 723 has a

taper shape. In other embodiments, the projection can be shaped otherwise.

[0053] In summary, the ball screw of the invention is designed in an innovative
way so that the fastening member of the end assembly for fastening the dust-proof
member is compressible, and therefore the precision requirement of the ball screw can
be reduced and the assembly speed can be increased. Besides, by the disposition of
the fastening member, the displacements of all the components will not occur even
after a long time usage of the ball screw. In comparison with the prior art, the
dust-proof member is fastened within the annular containing recess of the ball screw
by the fastening member, so the tolerances of the dust-proof member and the annular
containing recess can be both allowed, and therefore the manufacturing process can be

made easier and the cost can be lowered down.

[0054] On the whole, due to the innovative design of the structure, the ball screw
can be made by a simpler machining, and this not only reduces the difficulty and time

of the machining but also absorbs the tolerance of the dust-proof member or nut body.

[0055] Although the invention has been described with reference to specific
embodiments, this description is not meant to be construed in a limiting sense.
Various modifications of the disclosed embodiments, as well as alternative
embodiments, will be apparent to persons skilled in the art. It is, therefore,
contemplated that the appended claims will cover all modifications that fall within the

13



3. The ball screw as recited in claim 1, wherein the fastening member is compressible or deformable
along the lengthwise direction of the nut body. 4. The ball screw as recited in claim 1, wherein one end
of the nut body includes a first annular containing recess and a second annular containing recess, the
end circulation member is disposed in the first annular containing recess, and the dust-proof member
and the fastening member are disposed in the second annular containing recess. 5. The ball screw as
recited in clalificACaRFePEMIHBVAREhicknesses of the dust-proof member and the fastening member
are greater than the axial thickness of the second annular containing recess. 6. The ball screw as
recited in claim 4, wherein the inner diameter of the second annular containing recess is greater than
that of the first annular containing recess. 7. The ball screw as recited in claim 1, wherein the material
of the dust-proof member is a flexible material, and the material of the fastening member is a rigid
material. 8. The ball screw as recited in claim 1, wherein the projections are connected continuously.
9. The ball screw as recited in claim 1, wherein a plurality of the intervals exist among the projections,
and the projections are not continuous.



10. The ball screw as recited in claim 8, wherein the projections are arched, convex or taper. 11. The
ball screw as recited in claim 9, wherein the projections are arched, convex or taper. 12. The ball
screw as recited in claim 1, wherein the dust-proof member is composed of a plurality of dust-proof
units. 13. The ball screw as recited in claim 1, wherein a strengthening member is disposed in each of

the circulation portion.
CLAIMS

What is claimed is:

1. A ball screw, comprising:
a screw including at least two track grooves;
a nut slidingly disposed on the screw and including:

a nut body having two assembly openings, wherein the inside of the nut body
includes at least two inner ball grooves corresponding to the track
grooves, respectively, the inner ball grooves and the track grooves
constitute two inner ball channels, the nut body includes two reflowing
channels corresponding to the inner ball channels, and the reflowing
channels and the inner ball channels constitute a part of two ball

circulation channels of the ball screw; and
at least one end assembly, including:

an end circulation member disposed to the nut body and including at least
two circulation portions which are disposed in the assembly openings,

respectively;

a dust-proof member disposed on the side of the end circulation member

away from the nut body; and

a fastening member disposed on the side of the dust-proof member away
from the end circulation member, wherein one side of the fastening
member includes a plurality of projections and the other side of the
fastening member includes a plurality of indentations corresponding

to the projections; and



a plurality of balls disposed within the ball circulation channels.

The ball screw as recited in claim 1, wherein the projections and the indentations
are projected and concaved along the lengthwise direction of the nut body,

respectively.

The ball screw as recited in claim 1, wherein the fastening member is

compressible or deformable along the lengthwise direction of the nut body.

The ball screw as recited in claim 1, wherein one end of the nut body includes a
first annular containing recess and a second annular containing recess, the end
circulation member is disposed in the first annular containing recess, and the
dust-proof member and the fastening member are disposed in the second annular

containing recess.

The ball screw as recited in claim 4, wherein the axial thicknesses of the
dust-proof member and the fastening member are greater than the axial thickness

of the second annular containing recess.

The ball screw as recited in claim 4, wherein the inner diameter of the second
annular containing recess is greater than that of the first annular containing

recess.

The ball screw as recited in claim 1, wherein the material of the dust-proof
member is a flexible material, and the material of the fastening member is a rigid

material.

The ball screw as recited in claim 1, wherein the projections are connected

continuously.

The ball screw as recited in claim 1, wherein a plurality of the intervals exist

among the projections, and the projections are not continuous.
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10.

11.

12.

13.

The ball screw as recited in claim 8, wherein the projections are arched, convex

or taper.

The ball screw as recited in claim 9, wherein the projections are arched, convex

or taper.

The ball screw as recited in claim 1, wherein the dust-proof member is composed

of a plurality of dust-proof units.

The ball screw as recited in claim 1, wherein a strengthening member is disposed

in each of the circulation portion.



