METHOD OF FORMING AN EXPANSION MOUNTING SLEEVE AND
THE PRODUCT THEREOF FIELD OF THE INVENTION 5 The present
invention relates to an expansion mounting sleeve, and more particularly
to an expansion mounting sleeve that can be driven or mounted in a hole
on a wall and be expanded to firmly locate in the hole when 10 a
matching ready-made bolt is screwed thereinto. BACKGROUND OF THE
INVENTION The currently commercially available expansion bolt 15
assemblies and associated mounting nuts are manufactured in different
mannérd, [50ch as' injgstign Nfiolding Plastit adetials) Gasting @irtL R £
or aluminum alloys, turning cutting rods to form bolts and cold forging

pipes to form expansidt'sledVés, aid 2y &did TorgiRg Yods to form bolts

and stamping sheet metal to form expansion sleeves. All these
conventional expansion bolt assemblies and mounting nuts require

complicate processing apparatusp2% and a ok of; partsy as well as
relatively high quantity of material to produce them. And, the conventional
5 1
The present invention relates to an expansion mounting
sleeve, and more particularly to an expansion mounting
sleeve that can be driven or mounted in a hole on a

wall and be expanded to firmly locate in the hole when

10 a matching ready-made bolt is screwed thereinto.

BACKGROUND OF THE INVENTION

The currently gommercially available expansion bolt
15 assemblies and associated mounting nuts are
manufactured in different manners, such as iInjection
molding plastic materials, casting zinc, lead, or
aluminum alloys, turning cutting rods to form bolts
and cold forging pipes to form expansion sleeves, and
20 cold forging rods to formbolts and stamping sheet metal

to form expansion sleeves.

All these conventional expansion bolt assemblies and
mounting nuts require complicate processing apparatus
25 and a lot of parts, as well as relatively high quantity

of material to produce them. And, the conventional
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expansion bolt assemblies or mounting nuts tend to fail in fastening
because the expansion sleeves thereof fail to expand as desired, causing
the bolts or the mounting nuts to idle without being tightened against the

5 expansion sleeves. Fig. 1 shows a first conventional expansion

mounting screw assembly formed from a plastic material. The plastic
expansion screw assembly has the advantages 10 of low material cost

and resistant to rust, but requires high cost for molds and has low
production speed. The plastic expansion screw assembly also has low
rigidity: ras el b sihallsereabihg drictionmvithrwalln gnduacc ardingly,ovéak 1
tensile strength and bearing strength. 15 Therefore, the expansion sleeve
of-thd prabed exFansioR Wittty Scredrsssemily fends folbedarmf fall

pulled out of&he ngl. The cgnventional exp nsion incountin rp}uts cast tgy
O e%an as eSl]E.e ’ Caualng %e bCi S Or% e ou 1ng
alloys require longer time’to produce’and involve a lot of” tools an

Pracessingdrocedures, inaluding tapping, agsemRlingeic- Jhe Majer the
disadvantages of the cast alloy expansion mounting nuts include a limited
rangea afsusablesmhaterials and a mechanical strength lower 25 than the
products made of a cold-rolled metal strip

Fig. 1 shows a first conventional expansion mounting
screw assembly formed from a plastic material. The
plastic expansion screw assembly has the advantages
of lowmaterial cost and resistant to rust, but requires
high cost for molds and has low production speed. The
plastic expansion screw assembly also has low rigidity
as well as small engaging friction with wall, and
accordingly,wegktensileStrengthandbearingstrength.
Therefore, the expansion sleeve of the plastic

expansion mounting screw assembly tends to be easily

pulled out of the wall.

The conventional expansionmounting nuts cast byalloys
require longer time to produce and involve a lot of
tools and processing procedures, including tapping,
assembling, etc. The major disadvantages of the cast
alloy expansion mounting nuts include a limited range
of usable materials and a mechanical strength lower
than the products made of a cold-rolled metal strip

material.
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material. 2 Fig. 2 shows a conventional turning cut expansion sleeve or
mounting nut for an expansion bolt assembly, which requires longer time
to produce a primary body and form 5 grooves on the primary body in
secondary processing. A lot of material is waste in turning cut. The
turning cut expansion sleeve must be used with a taper-headed bolt to
achieve the expansion of the sleeve. Another disadvantage is the tuning
cut expansion sleeve is often 10 made of high speed steel, which has a
resistance too high to allow successful expansion of the sleeve, resulting
in idling of the bolt or the nut against the expansion sleeve without
effectively achieving the fastening operation. This type of expansion bolt
15 &9semBIY 14'thér&torviot suitdbie fordselin AssemBriiy Workpiegds; © Ve

eroerctirq% 8%%51””0“91% gvo%ksror %ssee@blirqg iDIY gdgiitt-zyo%rself kpfoduc;g S eh
A conventlonap&pansionobol?assenﬁ)bﬁy mcfﬂ%ing a 20 Cold- orgé/d metal

boltand a yning ¢yt metahsleeve, iscurently mostyidelyused incivik o rm
works, restoration, hanging, equipment installation and positioning, etc.
The bolt is<Caperiieadped,iangdthebody in secondary processing.
A lot of material is waste in turning cut. The turning
cut expansion sleeve must be used with a taper-headed
bolt to achieve the expansion of the sleeve. Another
disadvantage is the tuning cut expansionsleeve isoften
made of high speed steel, which has a resistance too
high to allow successful expansion of the sleeve,
resulting in idling of the bolt or the nut against the
expansion sleeve without effectively achieving the
fastening operation. This type of expansion bolt
assembly is thereforenot suitable foruse inassembling

workpleces, erectingconstructionworks, orassembling

DIY (do-it-yourself) products.

A conventional expansion bolt assembly including a
cold-forged metal bolt and a turning cut métal sleeve
is currently most widely wused 1in «c¢ivil works,
restoration, hanging, equipment installation and
positioning, etc. The bolt is taper-headed, and the
sleeve 1s processed to form slits thereon. This type
of expansion bolt assembly also includes a flat wash,

an expansion washer, and a nut, and may be handled in
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sleeve is processed to form slits thereon. This type 25 of expansion bolt
assembly also includes a flat wash, an expansion washer, and a nut, and
may be handled in 3 two ways. In the first way, first moves the nut to a

rear end of the bolt, then, drive the expansion bolt assembly into a hole
pre-drilled on a wall surface, and then tighten the nut, so that the
taper-headed bolt 5 expands the forced forward slit sleeve. The sleeve of
this type of expansion bolt assembly frequently fails to expand due to a
high resistance, resulting in idling when the nut is tightened against the

b n wisey Secoddwal gfirstmeve thevnuttd assarmendest thé ¢0belt, to a
then, drive the expansion bolt assembly into a hole pre-drilled on a wall.

stifface, aRd teh refbasB the nut B the dxhaRsibA WakKerfom e Polt

bolt. Th r(j':afte.r l%seaslgevLe larger th n.tlﬁ bglt to force thle slit metal
1 nt v Fgl = 1> ,
sleeve Fcl)rwe\/rd,lso '%a?tapg,re% ead fgrojf fhe bolt forces The slit metal” -

slegve {0 expand ard aghieve the purpase of tightlydastening theded polt
expansion bolt assembly to the wall. However, since the pre-drilled hole

issoftearincortect i depthdof biased; dos footsefl atethie bottGmetheieot theo £
metal sleeve

this type of expansion bolt assembly frequently fails
to expand due to a high resistance, resulting in idling
when the nut is tightened against the bolt. 1In the
second way, first move the nut to a rear end of the
bolt, then, drive the expansion bolt assembly into a
hole pre-drilled on a wall surface, and then release
the nut and the expansion washer from the bolt.
Thereafter, use a sleeve larger than the bolt to force
the slit metal sleeve forward, so that tapered head
of the bolt forces the slit metal sleeve to expand and
achieve the purpose of tightly fastening the expansion
bolt assembly to the wall. However, since the
pre-drilledholeisoften incorrect indepth, crbiased,
or too soft at the bottom thereof, the metal sleeve
tends to move too much forward or the bolt tends to
idle. 1TInaddition, thistypeofexpansionboltassembly

includes a lot of associated parts and requires good

skill to handle it to avoid failure in mounting it.

Fig. 3 shows a further conventional expansion bolt

assembly that 1is an improved version of the



10

15

20

25

20 tends to move too much forward or the bolt tends to idle.

Inaddition,this type of expansion bolt assembly includes a lot of

associated parts and requires good skill to handle it to avoid failure in
mounting it. 25 Fig. 3 shows a further conventional expansion bolt
assembly that is an improved version of the 4 above-described type of
expansion bolt assembly, and mainly includes a cold-forged bolt and an
expansion sleeve formed by stamping. Forming the expansion sleeve by
stamping may advantageously reduce the 5 manufacturing cost and lower
tIROES RN E ¢3° ERpandioP so as t6 ierdasé the eAddying frictibr of, tand
sleeye with Iheﬁmall. The stamped expansion sleeve is expanded by

1813ihg of serefimythE téper-Redded” baF htdthesIcve. This fisprolsd O
tupe.lexpansiondd bol assemil il has e diauhacks o el ,on

too many parts and requiring longer time to assemble the parts er.

Iltds ¢heveforp fried by theiinventos {0 oyercamedhe chbsdrawbagks.existegh e
in the conventional expansion bolt assemblies by developing an
indepehdent expansion: arounting Sleeve formedtbysstampimg asimgce  to
progressive .

expansion so as to increase the engaging friction of
the sleevewith thewall. The stamped expansion sleeve
is expanded by forcing or screwing the taper-headed
bolt into the sleeve. This improved type of expansion
bolt assembly still has the drawbacks of including too

many parts and requiring longer time to assemble the

parts together.

It is therefore tried by the inventor to overcome the
drawbacks existed in the conventional expansion bolt
assemblies by developing an independent expansion
mounting sleeve formed by stamping using progressive
dies through simple and less processing procedures,
so that the expansionmounting sleeve has the advantages
of requiring less material to form it, having an
internally threaded bore to ensure tight screwing of
a matching ready-made bolt into it to expand the sleeve
without the risk of idling, having a plurality of
differently sized and shaped and outward protruded
engaging teeth to ensure firm and frictional contact

of the expanded sleeve with the wall without the risk
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dies through simple and less processing procedures, so that the
expansion mounting sleeve has the advantages 20 of requiring less
material to form it, having an internally threaded bore to ensure tight
screwing of a matching ready-made bolt into it to expand the sleeve
without the risk of idling, having a plurality of differently sized and shaped
and outward protruded 25 engaging teeth to ensure firm and frictional
contact of the expanded sleeve with the wall without the risk 5 of

becoming loosened or beingFFuIIed out, and largely reducing the tools
afd d%%f%%‘rlrﬁgnéﬂ%@t%ﬁﬁ& . BURIRMARY BETHGE IRVENTION 5 Aar9ely

Primany.abject of the-present Invention s (o provide an expansion o,
mounting sléeve that can be quickly manufac(t)urecrilusmg avariety o
materials with reduced material quantity through simple processing 10
procedures. Another object of the present invention is to provide an
expansion mounting slesnenthat can enyenientlyr osed with a
ready-made bolt having matching length, 15 size, and screw threads; so
that the apparatus and tools

A primary object of the present invention is to provide
an expansion mounting sleeve that can be quickly
manufactured using a variety of materials with reduced
material quantity through simple processing

procedures.

Another object of the present invention is to provide
an expansion mounting sleeve that can be conveniently
used with a ready-made bolt having matching length,
size,andscrewéhreads;sothattheapparatusandtools
needed to produce the expansion mounting sleeve can

be largely simplified.

A further object of the present invention is to provide
an expansion mounting sleeve that can be easily handled
by a person with general skill to successfully complete

the fastening work within a shortened time period.

A still further object of the present invention is to
provide an expansion mounting sleeve that could be

efficiently driven into or mounted in a wall without
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needed to produce the expansion mounting sleeve can be largely
simplified. A further object of the present invention is to provide 20 an
expansion mounting sleeve that can be easily handled by a person with
general skill to successfully complete the fastening work within a
shortened time period. A still further object of the present invention is to
25 provide an expansion mounting sleeve that could be efficiently driven
into or mounted in a wall without 6 the risk of becoming loosened. To
achieve the above and other objects, the expansion mounting sleeve of
thé presentkineehtibn inciudes al 6 Jervaeditapered cylindrical body
formed by stamping and pressing a cold-rolled metal strip to define an
internally threaded tapered bore. A plurality of engaging teeth having

fferen heights nds apes are formed to project from th cyllndrlcal
body her t%e 1 ee%)eghas eéJn drﬁ\?/len m%jér m{:)uritetaﬁlzn Sahdle ion

predrileden a wallsa readyrnadehQltshaying:lgnath - sizg, and-screws a

threads matching the threaded bore of the cylindrical body may be
strewedrittotthe borssandy thetebyiexpands the forward dapeyedst amping
cylindrical body

and pressing a cold-rolled metal strip to define an
internally threaded tapered bore. A plurality of
engaging teeth having different heights and shapes are
formed to project fromthe cylindrical body. After the
sleeve has been driven into or mounted in a hole
pre-drilled onawall, a ready-made bolt having length,
size, and screw threads matching the threaded bore of
the cylindrical body may be screwed into the bore and
thereby expands the forward tapered cylindrical body
of the sleeve,!causing the engaging teeth to extend
outward and tightly engage with the wall in the hole,

so as to firmly hold the expansion mounting sleeve in

place in the hole.

The expansion mounting sleeve of the present invention
is formed by stamping and pressing using progressive
dies. Amethodofmanufacturingthe expansionmounting

sleeve includes the following steps:

(a) preparing a piece of material having dimensions

needed to manufacture the expansion mounting sleeve,
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15 of the sleeve, causing the engaging teeth to extend outward and
tightly engage with the wall in the hole, so as to firmly hold the expansion
mounting sleeve in place in the hole. 20 The expansionmounting sleeve
of the present invention is formed by stamping and pressing using
progressive dies. A method of manufacturing the expansion mounting
sleeve includes the following steps: 25 (a) preparing a piece of material
having dimensions needed to manufacture the expansion mounting
sleeve, 7 forming at least two tapered areas on the material, and defining
thFCAUTORAING BrsRohthé Watériahe (b Pressmg the matetral oot 1al,
more th@n pne slot 5 inhthe thread formin%g areas, such thaﬁthe slotts are .
pgr%ﬁel S & B8 Bf thd materia O(Eﬁnﬁ)rne siﬁé materisito ot atieast ’
one barb and/or more than one outward protruded engaging teeth 10 in
each of the tapered areas, the engaging teeth have heights that increase
towayd g froptendhofithe naterdal;i () pressimg-thenmaterialita foronscrewot
threads of a desired size in the thread forming areas; 15

in the thread forming areas, such that the slots are

parallel to an axis of the material;

(c) pressing the material to form at least one barb
and/or more than one outward protruded engaging teeth
in each of the tapered areas, the engaging teeth have

heights that increase towarda front endof thematerial;

(d) pressing the material to form screw threads of a

desired size in the thread forming areas;

(e) pressing the material to form at least one degree

of bending at the tapered areas;

(f) pressing the thread forming areas to form a

U-sectioned shape;

(g) further curling the thread forming areas into a

circular cross section; and

(h) trimming off unnecessary temporary connecting

material belt to complete one unit of the expansion
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(e) pressing the material to form at least one degree of bending at the
tapered areas; (f) pressing the thread forming areas to form a 20
U-sectioned shape; (g) further curling the thread forming areas into a
circular cross section; and 25 (h) trimming off unnecessary temporary
connecting material belt to complete one unit of the expansion 8
mounting sleeve. BRIEF DESCRIPTION OF THE DRAWINGS 5 The

- structure and the technical means adopted by the present invention to

achieve the above and other objects can be best understood by referring
tdhe FSlloWingS defailléd description of the preferred embodiments and
the accompanying drawings, wherein 10 Fig. 1 is a perspective view of a
conventional expansion mounting screw assembly; Fig. 2 is a perspective

view of a sleevg;of apothers 4R FoRveNoRA! expansipmiiplhassembly;
Fig. 3 is a perspective view of a further conventional expansion bolt
assembly;
The structure and the technical means adopted by the
present invention toachieve the above andother objects
can be best understood by referring to the following

detailed description of the preferred embodiments and

the accompanying drawings, wherein

Fig. 1 1is aperspectiveviewof aconventional expansion

mounting screw assembly;

Fig. 2 1s a perspective view of a sleeve of another

conventional expansion bolt assembly;

Fig. 3 1is a perspective view of a further conventional

expansion bolt assembly;

Fig. 4 is a perspective view of an expansion mounting
sleeve according to a preferred embodiment of the

present invention;

Fig. 5 1s a perspective view of the expansion mounting

sleeve of Fig. 4 with a bolt screwed thereinto;
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20 Fig. 4 is a perspective view of an expansion mounting sleeve

according to a preferred embodiment of the present invention; Fig. 5 is a
perspective view of the expansion mounting 25 sleeve of Fig. 4 with a

bolt screwed thereinto; 9 Figs. 6 to 9 show the manner of screwing a bolt
into a wall surface via the expansion mounting sleeve of the present
invention; 5 Figs. 10A to 10H show the steps included in a method of
forming the expansion mounting sleeve of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 10
Please refér toFig. £thatistd Ser8padtive vithy SHowAMg 2% expafdién 1nto

mounting,sieeye 10-according to 2 preferted embodiment.of the present
inverition. A boft 6%aving swta%leﬁer?g&fh, size, and screw threads for

sqg\é(iréggéggtgghqgwgipgmounting sleeve 10 is also shown in Fig.
1. Fig. 5 is a perspective view showing the expansion mounting sleeve 10

with the bolt 40 screwed thereinto. As shown, the expansion mounting
sleeve 10 includes a substantially straight cylindrical body
Figs. 10A to 10H show the steps included in a method
of forming the expansionmounting sleeve of the present

invention.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Please refer toFig. 4 that is aperspective view showing
anexpansionmountingsleeve 10 according to apreferred
embodiment of the present invention. A bolt 40 having
suitable length, size, and screw threads for screwing
into the expan;ion mounting sleeve 10 is also shown
in Fig. 1. Fig. 5 is a perspective view showing the
expansion mounting sleeve 10 with the bolt 40 screwed
thereinto. As shown, the expansion mounting sleeve 10
includes a substantially straight cylindrical body
formed by curling a metal material. A locking means
60 is formed at a joint of two edges of the curled metal
material near a rear end of the cylindrical body of
the expansion mounting sleeve 10 by way of stamping.
The lockingmeans 60 includes anear section 6l protruded
from one of the two jJoining edges, and a recess section

02 formed on the other joining edge opposite to the

10
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20 formed by curling a metal material. A locking means 60 is formed at a
joint of two edges of the curled metal material near a rear end of the
cylindrical body of the expansion mounting sleeve 10 by way of stamping.
The locking means 60 includes an ear section 61 protruded 25 from one
of the two joining edges, and a recess section 62 formed on the other
joining edge opposite to the 10 ear section 61 for engaging with the latter
and thereby lock the two joining edges together (also refer to Fig. 10A).
The cylindrical body of the sleeve 10 defines a bore 12, which is internally

pfodidétfwithta Pty s of Serei thredtsth U tRe' fiddiica Bodl ang €LY

the bore }]IZ of the sleeve 10 are ta ergd to %rd af oqt end th sleteveF .
t o : ] ;
1 ,Oac(r?% at Isast one %ﬁaalgr}ﬁgetc%o%h 16 @%%ecetéd {ﬁorﬁ%ﬁ Slﬁ%rr surface ?

ofithg sleeverO. Inthe rillysirated embediment ddluralitypf eNgaging i ne s
teeth 10 16, 17, 18 having different lengths and shapes are projected

franb thecolitey sunfacé af thersteewve 401 Morsovér @devdrirhosestoppingl t y
tooth areas 20 are formed on the cylindrical body of the sleeve 10 (see

FiyL 65 C 15 Ei§$ 6o Daresectibhl vigws and pariallysertioned tiiewsore
sqozwigg tQ% éneénlner of falsbergr}gea bolt to a hole

eeve tapered toward a front end the
sleevel0, andat least oneengagingtoothléisprojected
from an outer surface of the sleeve 10. In the
illustrated embodiment, a plurality of engaging teeth
16, 17, 18 having different lengths and shapes are
projected from the outer surface of the sleeve 10.
Moreover, one or more stopping tooth areas 20 are formed

on the cylindrical body of the sleeve 10 (see Fig. 6).

Figs.6tx)9areéectionalviewsandpartiallysectioned
views showing the manner of fastening a bolt to a hole
51 on a wall 50 via the expansion mounting sleeve 10,
and the state in which the expansion mounting sleeve
10 is firmly pressed against an inner surface of the
hole 51. Asshown, thewall 50 ispre-drilledtoprovide
the hole 51 for fitly receiving the expansion mounting
sleeve 10 therein. Then, abolt 40 having length, size,
and screw threads matching the internal screw threads
14 is screwed into the bore 12 ¢f the sleeve 10. When
the bolt 40 is moved forward along the screw threads

14, it also pushes against the forward tapered bore

11
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51 on a wall 50 via the expansion mounting sleeve 10, and the state in
which the expansion mounting sleeve 10 is firmly pressed against an
inner surface of the 20 hole 51. As shown, the wall 50 is pre-drilled to
provide the hole 51 for fitly receiving the expansion mounting sleeve 10
therein. Then, a bolt 40 having length, size, and screw threads matching
the internal screw threads 14 is screwed into the bore 12 of the sleeve
10. When 25 the bolt 40 is moved forward along the screw threads 14, it
also pushes against the forward tapered bore 11 12, and thereby forces

thetforfArl tpeFedP ey friafica Shbl of e dedid 26 tor &hantoutiiarica
A%Ehés%%’%‘% teesﬁngggié‘%eég L0 18?@%%5% %%“ﬁiae? bythe altered ;¢
IKe C

taper of the sleeve 10 to move outwar a stretched 5 umbrella and

therefore dahtlyengagecmth the wall efdhehole Sland heldithe sleevereq
10 in place in the hole 51. The expansion mounting sleeve 10 of the
pteseat kOfinvertien sdformed bycstamping using progregsive dies:efigb.ed
10A to 10H show in concrete the steps of forming the expansion

mMBURtIRG sleeve 0. FISE piepare & Irabtedial VMg Tmerididhstreguired! 1

to produce the , ,
of the hole 51 and hold the sleeve 10 in place in the

hole 51.

The expansion mounting sleeve 10 of the present
invention is formed by stampingusing progressive dies.
Figs. 10A to 10H show in concrete the steps of forming
the expansion mounting sleeve 10. First, prepare a
material having dimensions required to produce the
expansion mounting sleeve 10, and then form two or more
tapered areas 2é<n1the material, as shown in Fig. 10A.
Then, press the material in pre-defined thread forming
areas 24 to form one or more slots 26 parallel to an
axis of thematerial, as shown in FFig. 10B. Then, press
the material again to form a barb 30 and/or more than
one engaging tooth 16, 17, 18 in the tapered areas 22.
It is noted the engaging teeth 16, 17, 18 have different
heights which increase towarda front end of the tapered
areas. The engaging teeth 16, 17, 18 are then bent
toward an outer side of the material, as shown in Fig.
10C. Thereafter, press the material at the thread

forming areas 24 to form screw threads 14 having a

12
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expansion mounting sleeve 10, and then form two or more 15 tapered
areas 22 on the material, as shown in Fig. 10A. Then, press the material
in pre-defined thread forming areas 24 to form one or more slots 26
parallel. to an axis of the material, as shown in Fig. 10B. Then, press the
material again to form a barb 30 and/or more than 20 one engaging tooth
16, 17, 18 in the tapered areas 22. It is noted the engaging teeth 16, 17,
18 have different heights which increase toward a front end of the
tapered, areas. The engaging teeth 16, 17, 18 are then bent toward an

obfeR Yile O tic aterial a5 SoWwn'i Fig. 25 10C. Therasdprebs fe 2
MaiRip! gt the dread far H‘é“%%;ﬁ%%éé%% forpscrewiireads 44.having.a ¢

12 required size, as shown in Fi e material is then pressed at

the tapered areas Z-tedarmyat lgast shdegree of hending; as shown in

Fig. 10E. 5 After the above steps are completed, the material is further
stamped, so that the thread forming areas 24 are pressed into a
U-sectioned shape, as shown in Fig. 10F. Then, the thread forming areas
18Rk furhef cURed, sosthaPhedwtolé RTBRTRIFRAS a BR3sSeéfoniFol 1s

ag%rg]z-(ll,rlneage :ts gr%%gcelg’,asssoho%naip Fti%'elot% yggecp forming areas 24
are pressed into a U-sectioned shape, as shown in Fig.
10F. Then, the thread forming areas 14 are further
curled, so that the whole material has a cross section
approximate to a circle, as shown in Fig. 10G. When
the thread forming areas 24 are fully curled to form
a cylindrical body having a circular cross section,
a locking structure 60, which consists of an ear section
61 and a recess section 62 correspondingly formed at
twooppositeedgésofthematerialneararearendthereof,
is locked to hold the curled material in the formed
cylindrical body, as shown in Fig. 10H. Finally, trim
off the temporary connecting belt of material to obtain
a finished product of the expansion mounting sleeve

10.

From the above described steps, it can be found that
the expansion mounting sleeve 10 of the present
invention 1s 1integrally formed by employing the
existing well matured stamping and press forming

techniques and designing high-precision progressive

13
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the thread forming areas 24 are fully curled to form a cylindrical body
having a circular cross section, a locking structure 60, which consists of
an ear section 61 and a recess section 62 correspondingly formed at 15
two opposite edges of the material near a rear end thereof, is locked to
hold the curled material in the formed cylindrical body, as shown in Fig.
10H. Finally, trim off the temporary connecting belt of material to obtain a
finished product of the expansion mounting sleeve 20 10. From the above

described steps, itcan b found.tqcat the expansion mounting sleeve 10
Off %h @% 1Ta%q %h% %

ﬁS%fesaerﬁ i#llvsehﬂgn IS iﬁtevé%a drniec by emplceinIP@1 e eﬁs‘tingThe

well mafured, ﬁta%%%rl%%fesé frming taghniques andidesigning; oy ing
high-precision progressive 13 dies, and using the widely available
materialst 2be £xpansion mounting sleeve 10 has the following

advantages: 5 (1) The locking structure 60 effectively prevents the rear

end of the cylindrical body of the sleeve 10 from being expanded and

becomin% loosened when the bolt 40 is screwed into the screw threads
14h6m he locking structure 60 effectively prevents the

rear end of the cylindrical body of the sleeve 10
frombeing expanded and becoming loosened when the
bolt 40 is screwed into the screw threads 14 from

the rear end of the sleeve 10.

(2) Theoneormore stopping tooth areas 20 effectively
prevent the sleeve 10 mounted in the hole 51 from
rotating when the bolt 40 is initially screwed

thereinto.

(3) Since the bore 12 of the sleeve 10 is internally
threaded, and the bore 12 and the cylindrical body
of the sleeve 10 are forward tapered, the bolt 40
of right size screwed into the sleeve 10 along the
threads 14 would finally expand a front portion
of the sleeve 10 into a fully straight cylindrical
shape, and cause the engaging teeth 16, 17, 18 to
move outward like a stretched umbrella to tightly
engage with the wall 50 in the hole 51, and thereby

firmly hold the sleeve 10 in place in the hole 51.

14
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the rear end of the sleeve 10. 10 (2) The one or more stopping tooth

areas 20 effectively prevent the sleeve 10 mounted in the hole 51 from
rotating when the bolt 40 is initially screwed thereinto. 15 (3) Since the

bore 12 of the sleeve 10 is internally threaded, and the bore 12 and the
cylindrical body of the sleeve 10 are forward tapered, the bolt 40 of right
size screwed into the sleeve 10 along the 20 threads 14 would finally
expand a front portion of the sleeve 10 into a fully straight cylindrical

shape, and cause the engaging teeth 16, 17, 18 to move outward like a
stféft)&heg Ofmbreliad fightly érga® WithitRe wall 50 Tiithe Hole sit apging
thereby %g%ml Qoldathe sa!ee%/e 10ii<r:1]gla%e igetge !_:L]%Ie 51folc4e(§1 Iges A
sleeve 10'1S it ral(fy formed yqslfampl throug ea%ypand quic )
processipg preceduees. Asvariely gfusable materials may he seleqtedifor,
manufacturing the sleeve 10 without unnecessarily 5 wasting the material.
The assagciatingott40imaythe sleeve 10 without unnecessarily

wasting thematerial. The associatingbolt 40 may
beaneasilyaccessedready-madebolttofacilitate
100% successful fasteningoperationusing thebolt
40 and the expansion mounting sleeve 10 within
shortened time period at reduced product and labor

costs.

(5) The expansionmounting sleeve 10 may be integrally

formed by stamping a cold~rolled metal strip using

high-precision progressive dies at high
productivity.

(6) The material for the expansion mounting sleeve 10
may be selected according to different

applications. Amongothers, thewidelyavailable

metal material can be conveniently used.

(7) The expansion mounting sleeve 10 is integrally
formed by stamping a cold-rolled metal strip to
simplify themanufacturing procedures and largely
save the material, compared to various kinds of

metal expansion bolt assemblies or mounting nuts
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be an easily accessed ready-made bolt to facilitate 100% successful
fastening operation using the bolt 40 and the expansion mounting sleeve
10 within shortened time period at reduced product and labor 10 costs.

(5) The expansion mounting sleeve 1.0 may be integrally formed by
stamping a cold-rolled metal strip using high-precision progressive dies at
high 15 productivity. (6) The material for the expansion mounting sleeve

10 may be selected according to different applications. Among others,

the widely available 20 metal material can be conveniently used. (7) The
expansidirmbliRtig siecle 10 KliRtegrafp #orfiet by stmpirp cessing
cold-rolled r&ng%al strig to simglkilfy the manufacturingf%gcfoef ures and

largely 25%ave & nterial! cOmparedto VaR&us ki et "9, ete.

expansign, holtassemplies qrmeuynting [uts; 1o manyfactred using, o1t

conventional processing techniques, such as turning, cold forging, etc.
For exarapleciighe jurning autExpansianskol assembih @ wuadhad then

must be turning cut and then
subjected to a secondary processing of grooving
to form an expansion sleeve, and a taper-headed
bolt is cold forged to use with the sleeve; and
in the cold forged expansionbolt assembly, a round
barmust be cold forgedto forma taper-headedbolt,
which 1is then used with other parts; and in the

turning cut mounting nut, a round bar must be

turning cut.

(8) The expansion mounting sleeve 10 is made to use
with readyLmade bolts and screws. All bolts or
screws having length, size, and screw threads
matching the internally threaded bore 12 of the
sleeve 10 may be selected for use. The sleeve 10
of the present invention is therefore superior to
the conventional expansion bolt assemblies in
terms of the compatibility of the sleeve with the

bolt.

(9) Itisveryeasytousetheexpansionmountingsleeve
10 of the present invention to fasten a bolt or

screw toawall. Todo so, simply drive the sleeve
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5 subjected to a secondary processing of grooving to form an expansion
sleeve, and a taper-headed bolt is cold forged to use with the sleeve; and

in the cold forged expansion bolt assembly, a round bar must be cold
forged to forma taper-headed bolt, 10 which is then used with other parts;
and in the turning cut mounting nut, a round bar must be turning cut. (8)
The expansion mounting sleeve 10 is made to use 15 with ready-made
bolts and screws. All bolts or screws having length, size, and screw
threads matching the internally threaded bore 12 of the sleeve 10 may

be selectéd fortuzet Thehstdey e 10 Pafalie presenst invehtion 15therefre and
superior to 20 the conventional expansion bolt assemblies in terms of the

compatiBifity of the'siRaVE Rith the® Bolt. (OF TS V&Y aly 16 usE R 1nto
expansion, @‘8‘1@%‘9 esl§§\{e %\SFleO of é‘?}ecpf egsg[?%ig\éelng%tﬁf%sgen aat%(g;tl e
mpﬁy hho e

or screwtoawall. Todoso, s rive the sleeve 16 10 into tI:{e

51 predrilled op the wall 30, and sselect a pratehingobollor sgraywdte the
screw into
fastening operation within a short time.

(10) The expansionmounting sleeve 10 is firmly mounted
in the hole 51 on the wall 50 when the bolt 40 is
screwed into the threaded bore 12 of the sleeve
10 toexpand the tapered front portionof the sleeve
10, which in turn causes the engaging teeth 16,
17, 18 to move outward and tightly engage with the
wall 50 to hold the sleeve 10 in place in the hole
51. The sleeve 10 mounted in the hole 51 in this
manner 1s absolutely prevented from idling or

loosening in the hole 51.

(11) SincethesleevelOisinthe formofafemalemember,
the matching bolt 40 in the form of a male member
does not project from the rear end of the sleeve
10 when the fastening operation is conmpleted,
giving the wall a visually pleasant surface and
ensuring the tight attachment of the expansion

mounting sleeve 10 and the bolt 40 to the wall 50.

Inbrief, the expansionmountingsleeve 10 of thepresent
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the sleeve 10 . A person of general skill may handle the sleeve 10 and

the bolt 40 to complete the 5 fastening operation within a short time. ].0)
The expansion mounting sleeve 10 is firmlymounted in the hole 51 on the
wall 50 when the bolt 40 is screwed into the threaded bore 12 of the

sleeve 10 10 to expand the tapered front portion of the sleeve 10, which

in turn causes the engaging teeth 16, 17, 18 to move outward and tightly
engage with the wall 50 to hold the sleeve 10 in place in the hole 51. The
sleeve 10 mounted in the hole 51 in this 15 manner is absolutely .
prevERted fom idifdy d? Slodsenihgan tietiole BY, (11)Sindetthe sleav 1ng
1 kils in the;lform of a female member, the matching bolt 40Ci1n the form fd
a IS A MBer™5d doss Aot Projecttfont fieTeai%eRd Sfthe Skeele 1.9
when, the fastening-opetationds completed,) giving thejuall avisiallt g £or
pleasant surface and ensuring the tight attachment of the expansion
mountifg:sleeveitlyand ¢he lhodt Ao tathe walkS500 26 hobrief; theing with
expansion mounting sleeve 10 of the present 17

the sleeve 10 may be easily accessed from the ready-made
products. And, the sleeve 10may be efficiently driven

into or mounted in a wall without the risk of becoming

loosened from the wall.
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invention can be manufactured by integral stamping through simple and
quick processing procedures. And, a variety of usable materials may be
selected for manufacturing the sleeve 10. The bolt 40 for using with 5 the
sleeve 10 may be easily accessed from the ready-made products. And,

the sleeve 10 may be efficiently driven into or mounted in a wall without

the risk of becoming loosened from the wall. ]8 What is claimed is: 1. A
method of forming an expansion mounting sleeve 10 by stamping using
progressive dies, comprising 5 the steps of: preparing a material having
ditkshsiohs nEeded o fotri said expansion mounting sleeve 10, forming

at least two tapered areas 22 on the material, and 10 defining thread
forming areas 24 on the material; pressing the material to form more than
one slot Z61R saiddhread forming argas 24.kbJuressingie matgrial ik eve
form at least one barb 30 and engaging tooth 16, 17, 18 in each of said
taperdd areass2Zmpessingthé materialda formiscrew tireadspfr ising

the steps of:

preparing a material having dimensions needed to
form said expansion mounting sleeve 10, forming at
least two tapered areas 22 on the material, and

defining thread forming areas 24 on the material;

pressing the material to form more than one slot

26 in said thread forming areas 24;

pressing the material to form at least one barb 30
and engaging tooth 16, 17, 18 in each of said tapered

areas 22;

pressing the material to form screw threads 14 of

a desired size in said thread forming areas 24;

pressing the material to form at least one degree

of bending at said tapered areas 22;

pressing said thread forming areas 24 to form a

U-sectioned shape;

19



10

15

20

25

20 a desired size in said thread forming areas 24; pressing the material to
form at least one degree of bending at said tapered areas 22; 25 pressing
said thread forming areas 24 to form a U-sectioned shape; 19 further
curling said thread forming areas 24 into a cylindrical body having a
circular cross section; and 5 trimming off unnecessary temporary
connecting material belt to complete one unit of said expansion mounting
sleeve 10. 10 2. The method of forming an expansion mounting sleeve 10
as claimed in claim 1, wherein said slots 26 formed in said thread forming
areas 24 are parallel to an axis of the material. 15 3. An expansion

mounting slgeve 10, .comprising &, cybndrical ody defining ag dntemally
threaded bore 12; said cylindrical body and said bore 12 being tapered

from neara read end towarda freatandy and saighcyhndedgad bedyection;
including at least one 20 engaging tooth 16, 17, 18 protruded from an
outer and

trimming off unnecessary temporary connecting
material belt to complete one unit of said expansion

mounting sleeve 10.

2. The method of forming an expansion mounting sleeve
l0asclaimedinclaiml, whereinsaidslots 26 formed
in said thread forming areas 24 are parallel to an

axis of the material.

3. An expansioﬁ mounting sleeve 10, comprising a
cylindrical body defining an internally threaded
bore 12; saidcylindrical body and said bore 12 being
tapered from near a rear end toward a front end,
and said cylindrical body including at least one
engaging tooth 16, 17, 18 protruded from an outer
wall surface at the tapered portion of said

cylindrical body.

4., The expansion mounting sleeve 10 as claimed in claim
3, wherein saidcylindrical body is formed by curling

a metal strip.
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wall surface at the tapered portion of said cylindrical body. 4. The
expansion mounting sleeve 10 as claimed in claim 25 3, wherein said
cylindrical body is formed by curling a metal strip. 20 5. The expansion
mounting sleeve 10 as claimed in claim 3, wherein said cylindrical body
of said sleeve 10 has a plurality of said engaging teeth 16, 17, 18 5in
different heights and shapes. 6. The expansion mounting sleeve 10 as
claimed in claim 3, wherein said cylindrical body of said sleeve 10 is

further formed at predetermined positions with 10 more than one stopping

tooth areas 20. 7. The expansion mounting sleeve 10 as claimed in claim

3swherein said gylindrical Bady is formed pear the Jeat end with g K’%‘i@m

structure 60 consisting of 15 a forward protruded ear section 61 and an

opposite ecess sectioniG? toy recelving-and ergagingrwith isaid eaeve 10

section 61, so as to hold the rear end of said cylindrical body in a
cylindheal fernrp.12irality of said engaging teeth 16, 17,

in different heights and shapes.

6. The expansion mounting sleeve 10 as claimed in claim
3, wherein said cylindrical body of said sleeve 10

is further formed at predetermined positions with

more than one stopping tooth areas 20.

7. The expansionmounting sleeve 10 as claimed in claim
3, wherein said cylindrical body is formed near the
rear end with a locking structure 60 consisting of
a forward prétruded ear section 61 and an opposite
recess section 62 for receiving and engaging with

sald ear section 61, so as to hold the rear end of

sald cylindrical body in a cylindrical form.
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