RQ-LER OF VARI ABLE QUTER DI AVMETER TYPE, AND CARRYI NG APPARATUS AND
- METHOD USI NG THE SAME 1 Background of the Invention: ?QP;% g],cgof
‘th& I nvention: " This invention relates to a

‘vagi-abl e outer dianeter type and a t¥ahsferring apparatu

met hod using the same. More particularly, it relates tot

transferring apparatus and nethod for shifting articles transported by
using the rollers of variable outer dianeter type, the transferring
appar at us i ncl UdIRGLIER OF AR IARLEACUTER MIBAMETERICIYER] A of 10
vari abl e outer di amet GARRYPSGNABRARATUA ANBhMETHEP| USANG THBySAMEvtor to
transport an article, and other conveyer neans , for exanple a belt
conveyer, a chain conveyer or a roller conveyer (including one having

rollers )
1 Background of the Invention:

Field of the Invention:
This invention relétes to a roller of variable
outer dlameter type and a transferring apparatus and
5 method using the same. More particularly, it relates

to the transferring apparatus and method for shifting
articles transported.by using the rollers ef variable
outer diameter type, the transferring apparatus.
1nc1ud1ng a conveyer apparatus hav1ng such rollers of

10 wvariable outer diameter type mounted on a shaft driven
by 'a motor to transport an article, and other conveyer
means , for example a belt conveyer, a chain conveyer |
or a roller conveyer (including one having rollers
having a smaller outer diameter), arranged in the

15 vicinity of a conveyer apparatus using such'rollers-of

variable outer diameter type.

Description of the Related Art:
A roller of variable outer diameter.type used
to vary the size of'en outer diameter of a roller by
20 using a fluid such as a compressed air has been
prepdsed, for example, in Japanese Patent Applieation
' Unexamined Publication Nos. 3-20420 and 3-259843 in
which an elastic cylindrical pressure chamber (inciuding

a combination of a plurality of pressure chambers)



"haging a smaller outer diéheter), arranged in the 15 viéﬂnity of a
conveyer apparatus using such rollers of vari abl e outer dianeter type.
Description of the Related Art: . A roller of variable outer
di@neter type used to vary the size of2an outer dianeter of a roller by
20 using a fluid such as a conpressed air has been proposed, for
exanpl e, in Japanese Patent | ication Unexam ned Publcati on Nos.
8-20420 and 3 25¥FA4TeH to a ?ﬁF%ﬂF%ﬁ%Ef?E'%?I?Hﬁ?ftﬁs ﬁfggsﬁre chanber
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' articles from one to another, an actuator such as a
5 cylinder uéing'an air of hydraulic pressure may be
interposed.
However, all of the above—mentioned devices
have an elastic cylindfical.body expanded by pressure of
a fluid supplied thereinto so as to change'the outer

10 diameter size of the elastic cylindrical body.

Typically, since the pressure of éompressed air supplied

under a centralized contrél in a factory is in a range’

of from about 4.5 Kgf/cmz to about 8.5 Kgf/cm2 aﬁd hence
" widely varies in the pressure range to be unstable.

15 In the case of the above conventional roller,
when the ratio of the outer diameter size of an elastic
cylindrical body in the expansion_thereof to that in the
normal state thereof is large (i.e. the coefficient
of:expansion being large), even if it is formed of a

20 flexible elastic body such as A rubber, a repefitién of
éxpansion accompanying with an elastic strain of mofe
than 50% in excess of 200,000 times tends to cause its
‘fatigue fracture dué to the tension thereof at an
extrémely high probabiliﬁy. It is extremely difficult

25 to obtain elastié material in low cost in order to meet
this problem. |

When a high pressure fluid, for example, a high

pressure compressed air of about 5.5 kgf/ém2 or more,



arkicles fromone to anotHer, an actuator such as a 5 cylinder using an

air or hydraulic pressure may be i nterposed. However ,
~all of the above-nentioned devices have an el astic cylindrical body
_expanded by pressure of . a fluid suppl3ed thereinto so as to change the

outer 10 dianeter size of the elastic cylindrical body. Typi cal ly,

since the pressure of .conpressed air supplied under a centralized

-control in a¥ackt®rysed for sLtrangrorted FHLIGIRT RRURT 42 SNEFYY chPRAr]  to

about 8.5 Kgf/cn[erré and hence widely varies_ in the re sure range

to be unstable. ension in fhe tquQ%E£?%% B LY i bRl
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structure and the fatigue-resistance number so that
their use is made extremely difficult.
It is also noted in the conventional
cylindrical elastic body that the outer diameter sizé
10 thereof changes in accordance with changing of the inner
pressure thereof. Accordingly, in order to make the
outer diameter size thereof constant at the time of the
expansion, it is necessary to control the éupplied fluid
pressure with a high accﬁracy. As a result, the
15 structure becomes complicated, and further an expensive,
high-performance pressure sensor and pressure control
unit are required. Fufther; inaémuch as transported
articles may have varied bottom configurations and may
bé?metallic members with écute projections, there is an
20 undesirable high possibility that when.Such portions
with acute projections make direct contact with the
cylindrical elastié body made of rubber member;'a
fracture of the latiér is caused in a short period of
time. |
25 Moreover, a carrying apparatus in which an
actuator is interposed is complicated in structure and
high in cost, and requires a prolonged time period in a

shifting operation.



fatigue fracture due to the tension t hereof at an extﬁenely hi gh
probability. It is extremely difficult 25 to obtain elastic material in

| ow cost in order to neet this problem When a high
~pregssure fluid, for exanple, a high -4 - :

2 pressure conpressed air of about 5.5 kgf/cnierr] or nore,

- 3- 1 is used for transported articles being a heavy | oad, t he
tension in the FYRIAFErehtiRg WMYRREIYN of the cylindrical elastic

bod t the ti f ' in the . b ' | . ' '
body S the i o exgaraton e <o conyentLodghdpu ces 1<
structure and t Lﬁﬁ%@férﬁ’é’?'éﬁélﬁén&% {y?ggf Shet 1 e%mlziont bhgi Eoué?o{édgade

extrenely diffi al So no n the conventi onal

cylindrical elasjig,ppdy §hafad NG RUtSEt &N ABLRELSL Zype which is

5 simple in construction and less expehsive in assembling,
and a transferring apparatus and transferring method
utilizing that roller. |

In drder to resolve fhe foregoing problems, a

roller of variable outer diameter type'gccording to the

10 _invention comprises a holding member having a plurality
of through holes radially arranged along a side surface
thereof and provided with a hollow portion communicating
with thése through holes; a sealing member having
diaphragms arranged so as to correspond to the

15 respective through holes; and sliders respectively
fitted slidably in the through holes and forming an
outer peripheral surface of the roller, the sliders
being ﬁ:ged and displaced via the diaphragm by means
'of‘a fluid Supplied in the sealing member in such a

20 direction that the outer diameter size of the roller is

| enlarged.

More specifically, the roller of the variable
outer diameter type has a pipe formed with a plurality
- of through holes along a'cylindrigal_surface thereof, a

25 sealiﬁg member fittedly mounted inside the pipe and
having pot—like-shapéd'diaphragms_therein so as to
correspond to each of the through holes, sliders |

slidably fitted in each of the through holes and



10.t hereof changes in accordance wi th changi ng of the |nner pressure

thereof. Accordingly, in order to nake the outer dianeter size thereof
constant at the tine of the expansiog% i s necessary to control the
supplied fluid pressure with a high atcuracy. As a result, the 15

structure becones conplicated, and further an expen5|ve
hi gh- per f or nce ressure sensor and pressure control

he & 'i are
required. Fu rW%ﬁ%ﬂﬁRﬂ?Qﬁ?ﬁl&ﬁ? qTff surfagqQf ok %Bﬁg% aVe’ vari ed
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portions ﬁh
cyllndrlcal elastlc bod racture of the

latter is Cause%}jé}lﬁqgs%xt ﬁaﬁfldDdslprly and 1#Br urPing the aiadbiagever, a
carrying apparatus in which an actuator is interposed is conplicated
in structure nting sidd Prdtes itspcuh IRIBSES o ONgEe tén@ period in
a - shifting operati on.

surfaces of the said pipe, and the sliders being urged

and displaced via the diaphragms by fluid,_e.g., a
cqmpressed air} supplied from a rotary-type joint
connected to the.rotary shaft in such a direction that

10 the outer diameter siie of the roller is eﬁlarged.

Stated otherwise, a plurality of elastic
diaphragms disposed along the inner wall surface of the
closed pipe are urged by thg fluid supplied through the
opening of the rotary shaft.

15 ' As a consequence, the respective sliders
passing through the holes formed along the cylihdrical
side surface of the pipe and inserted in the plot-like.
diaphragm are urged ouflof the pipe. And, an arc
portion forming an outer peripheral surface of the

20 ro;ler and 16cated at a head portion of each slidér is
displaced ét a predetermined dimension so that the
roller diameter is enlarged to fprm a desired outer

- periphery surface of the roller (outer diameter side).

This, the prpjecting portion (differential

25 portions in level) of each slider is abutted against
each side plate to restrict the operating range thereof.

'After finishing the transfer of articles

- between the transporting conveyers, the compressed air



-4z 1 Summary of the IRvention: Thi s inbention resol ves
t he foregoing probl ens, and the object of the invention is to provide
a roller of variable outer dianeter type which is 5 sinple in

- comnstruction and | ess expensive in assenbling, and a transferring
~apparatus and transferring et hod ~utilizing that roller.

I n order to resqglg éfémcf{é) rh% Qi"fgl:ll%[?ged?‘ and tl{é"éf{dﬂ%ﬁvﬁéabl e outer

di aneter type according to t i nvention conprises a di ng -nenber

having a pluralifgtyrneq ¥y téHé)L&Hhérf&rresof aéﬂlﬁlﬁa/elarfﬁr@e&h@é@@aa aj §i gle
surface t hereof and provided wth a hollow portion comruni cating

with these througfodiad & thes Altdly pEliHealVidikrface oif aphe agdFl & redged
so as to correspond to the 15 respective through holes; and sliders
respectively the original position while urging the diaphragm. As a
5 fesult, the above arc portion of each slider forms an
outer peripheral surface (outer diameter size) of an
original small rollér.
A'cdnveyer épparatus according to the present
invention is provided with the above-mentioned rollers
10 of variable outer diameter type at both end portions of
‘a shaft and with a plurality of rotary shaft means
driven by a motor.
Further, an apparatus for transferring
articles is pro&ided with the rollers of variable outér
15 diameter type at both end portions of a shaft, a .
‘ plurality of rotary shaft means driven by a motor, and
conveyer means disposed in the vicinity of the rotary
"shaft means.
By virtue of the foregoing construction, the
20 present invention makes the construc£ion of a roller and
| a conveyer apparatus using the roller extremely simple.

' Moreover, an excéssive tension is not applied
on a diaphragm included in the roller of variable outef
diameter .type. When the diaphragm ié defofmed from

25 the pot-like-shape into a planar shape, there are
generated only a slight compression and a slight pending
. strain. |

Accordingly, even if a repetitive operation



fitted slidably in the th?ough hol es and form ng an Buter peri pher al

surface of the roller, the sliders bei ng urged and di spl aced via the
di aphragm by neans of a fluid supplied in the sealing nenber in such' a
"20z=direction that the outer dianeter siZe/of the roller is enl ar ged.
More specifically, the roller of the variable outer dianmeter type has a

pi pe formed with a plyralit f t.hrough hol es al on cylindrical
surface ther ﬁnof ,exgeeféngegl’%b&?'rwﬁbérmﬁst ?’é'dlay ct‘?&l?rﬁeeg(f%i-‘ﬁsal%e qrﬁea pi pe and
havi ng pot-1|i ke-shaped di aphragns th in 920 .as to,. Qrr.es t Q each
of the through REFESHES & %Ff%qng tssl ?&?ﬁ{,ﬂ f it éaé’*’ulr%eéiagtﬁ otfe“_'{)%g&tlhe?‘ough
hol es and accor, inﬁéto the present inven'#%h. it dde¥ HIW A Qter

peripheral surface of 't rolTer, t he seal'ing nmenber and the pipe
bei ng hermeticalelay j gue fracture.

5 _ In addition,-since.the operating range of the
sliders is restricted by the side plates, the maximum
outer diameter size of the roller that the sliders.form
‘is always made.constant,_regardless of the magnitude of
the fluid pressure applied to the diaphragms.

10 - Furthermore, as the bottom-surfaces of
transported articles are in contéct with a head portion
of the slider so that diaphragms made of an elastic
material or the like are not in direct contact
therewith, there is no poésibility that it is separated

15 or broken due to a hard projection or the like of the

bottom surface in the transported article.

Brief Description of.the.Drawings:
Fig. 1 is a longitudinal-sectional view of a
roller of variable outer diaMetér type according to §ne
20 embodiment of the present invention;
| Fig. 2 is a cross-sectional view taken along
the line II-II of Fig. 1;
Fig.. 3 is a longitudinal-sectional viéw
illustrating the state whefe a compressed air is
25 supplied to the roller of variable outef diameter type:;
Fig. 4 is a cross-sectional view taken along

the line IV-IV of Fig. 3;
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cganpéd by neans of a rotéry shaft provided with an "opening for fluid
supply and for urging the diagrans 5 and side plates disposed at both

sides of the end surfaces of the saig pipe, and the sliders being
- upged and di spl aced via the diaphrag by fluid, e.g., a
- conpressed air, supplied froma rotary-type joint connected to the

rotary shaft,in such a diﬁgggignighézé?égigpﬁiggiggegggp Egrviggeogfathe

roller is en}arged. erw se, urality of elastic

di aphragns disp .al.o ' | L supEace; bt RE ; abh @S ekhtirpe
are urged by thggggﬁﬁ @gg%P?e%Hgﬁﬁgéghk?hg opgningvgflfhe rotary
shaft. 15 diametfs grcpRgeayence, the respective sliders passi ng

t hrough the holes torned alond the cylindrical side surface of the pipe

and inserted in the plot-kike ¢ isdhapheagiiaweotr gbe eehalahgt membiege. And,
an arc portion form ng an outer peripheral surface of the 20 roller
and Iocatgd gt gfhgag,pgetion of each slider is di spl aced at a
predet ermi ned di nension so that the roller diameter is enlarged to form
a desired outer Fig. 7 is an elevational view of a slider

included in the roller’of variaﬁle outer diaméter type

of Fig. 1; |

Fig. 8 is a plan view of the slider of Fig. 7;

10 Fig. 9 is a plan view of a transferring
apéaratus using rdllers of variable outer diameter type
in accordance with one embodiment of the present
invention;

Fig. 10 is an elevational view of the

15 .transferring apparatus of Fig. 9;

Fig. 11 is a plan view of another transferring
apparatus using rollers of variable outer diameter type
in accordance with the embodiment of the present
invention; | |

20 Fig. 12 is.a cross-sectioﬁal view of another
application of the rollers of variable outer diameter
type according to the embodimenf of the present'
invention; |

Fig. 13 is a érbss-sectional view taken along

25 the line XIII-XIII of Fig. 12;

Fig. 14 is an elevational view of a slider

included in the roller bf variable outer diameter type

of Fig. 12;
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periphery surface of the roIIer (outer dianeter side). ' Thi s,
the projecting portion (differential 25 portions in Ievel) of each slider
i s abutted agai nst each side plate to restrict the operating range

t her eof . - After finishing THe Transfer of articleés

between the transporting conveyers the conpressed air

- 6- 1 inside the pi pe | spol egad pa.l."hd t\;'ieevflgoléjet -le]t% 1 gﬂj&ggd by

t he tension &T a rubber rroove O

peri pher al surfi_ge cf-fe Qﬁleﬂ oefr vta8t:|.a[%>1e t&&eq:r L %?sééa&%rbmdif urgi ng

t he di aphragm 5 es theé "above arc po forms
an out er pq@ .pher al surface (outer dianeter size) of an origi na
small roller. A conveyer apparatus according to the present

i.nvent ion is provided W thithe 1_563(3.“59 -ARHINUE I IS view of still
5 another application of the rollers of variable outer
‘diameter type in accordance with the embodiment of the
present invention;
Fig.-l7 is a cross-sectional view of yet.
anofher application of the rollers of variable outer
10 diameter type in accordance with the embodiment of the
present invention; and
Fig. 18_is a cross-sectional view of further -
application of the rollers of variable outer diametér
type in accordance with the embodiment of the present

15 invention.

‘Detailed Description of the Preferred Embodiments:
| -[Example 1)
A roller of variable outer.diameter type in
one embodiment of tﬁe present invention will first be
éo described with referénce_to Fig. 1 through Fig. 8. Ih
Figs. 1 and 2, a pipe 1 is made of a metallic material
or a hard material such as epoxy resin or FRP
- (fiber-reinforced ﬁlastic) resin. Also, the pipe 1
has a plurality of throﬁgh holes 12 radially formed
25 along a cylindrical surface thereof, e.g. four (4)
through holes located at every 90 degrees thereon.

The pipe 1 is also worked by continuous



10.of variable outer di ams*\ter type at both end portions of a shaft and
with a plurality of rotary shaft neans driven by a notor.

Further, an apparatus for transferring _ ;4 articles is provided with the
rotl ers of variable outer 15 dianmeter type at both end portions of a
shaft, a plurality of rotary shaft nmeans driven by a notor, and

conveyer nmeans djSResethd ot he pdGiM iy ﬁ%ée*\ﬁiiﬁtérﬁc (numeP@Eh1vHans.

By virtue of the foregoihg construction, t 20 present invention makes

the constructi oI RdLr1atnk, or AafdWEYEIMEDREAGIYS &8ing the roller
extrenely sinple. Mor eover, an excessive tension is not

appl i-ed on aasthaphiag dned ueeshin madterigll er of variable outer
di aneter type. When the diaphragmis deformed from 25 the pot-I|ike-shape

into a planar shape, thereurther, tgengsibted obd yhaldl viattbenpdgesi on and

a slight pending strain. Accordingly, even if a -

repetitive oper gtomrions 9C of a sealing member 9 between side plates 2
and 3 from both sides thereof.

The side plates 2 and 3 each are in the form
of a disk having an end portion_thereof bent so as to
provide generally a U-shaped.cross section. |

- 10 The side plates 2 and 3 are formed typically
by press-machining metallic plates but may each be made
alternatively by injection-molding a resin material such
‘as FRP (e.g. glass fiber-reinforced plastic).

A roller shaft 4 and the side plates 2 and 3

15 arranged coaxially with the pipe 1 are hermeticaliy
sealed and fastened each other with disk-shaped rubber
gaskets 5, disk-shaped gasket stops 6 and bolts 8.

The state of mounting rectangular rotation
stop plates 13_is illuétrated by the arrow C in Fig. 1.

. 20 The rotation stop plates 13.are fittedly inserted at two
pairs of positions or totaléd four positions in H-cut
groove portions of the roller shaft 4 (portions’
generally oval-shaped in cross-section of the roller
shaft 4 as not shown), respectively, perpendicuiarly to

25 the sheet of drawing of Fig. i and are secured, together
with the disk—shaped rubber gasket stops 6, to the side
plates 2 and 3 by means of the bolts'8;

-Depending on the fastening strength of the



) . %
-7z 1 exceeding 2,000,000 tines or a conpressed air of 'a pressure
exceeding 5 Kgf/cnferr] is applied to the roller according to the
present invention, it does not cause a j1fatigue fracture, 5

‘Insaddition, since the operating range of he sliders is restricted by
t he side plates t he maxi num outer dianmeter size of the roller that

the sliders fOrMoies 4.8 ﬂié“@i’l%ﬂ%ﬁéﬁl%@ﬁapmr%{éjQ@% ol Hgadmghi tude

of the fluid pressure applied t agmns

Furthernore, as dhe daqtémoim@%sglq{g the AdPISPURLL: of t£b@StRée in
contact with a head portion tHe slider so that diaphragns nade of

an el astic JRie ipdr ighdhie 'Hl'iéiféoa_’f &d1Qs itb Pdefdrw N iSedling
therewith, there is no possibility that it is separated 15 or broken due
to a hard proj ecurtion i headddelinighe the surface-finish machining
5 for the roller shaft 4 is made unnecessary and a
sufficient sealing can be maintained with‘a rough
surface thereof as it is when a steel material is just
drawn.
The side piates 2 and 3 and the pipe 1 are
10 cdmpletely sealed and fastened hermetically with the
edée portions 9C of the sealing member 9, bolts 7 and
nuts 14.
The afore~-mentioned sealing member 9, as.shown
in.Fig. 5, is provided by integraliy_forming an elastic
15 material such as, for example, silicon rubber, buthyl
rubber or a soft plastic material. The method of
forming it may be selected optionally in any integral
forming ihcluding casting and injection-molding;
The sealing member 9 is fittedly mounted
20 inside the pipe 1. ' |
The sealing member 9 , whose configuration
is shown in Figs. 5 and 6, includes a cylindrical body
portion 9D, through holes 9B, diaphragms 92, edge
portions 9C.and'annﬁiar gfooves 9E.
25 - The through holes 9B, four in number, are
. provided at four positions correspondinglﬁo the four
through holes 12 prov1ded in the aforementioned pipe 1,

respectlvely, and cause supportlng shaft portions 10A
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bogton1sdrface in the transported article. Bri ef Deécription of the

Dr awi ngs: Fig. 1 is a longitudinal-sectional view of a
roller of variable outer dianeter type qugrQing to one 20 enbodi nent of
the present invention; Fig. "2 is a cross-sectional view

t aken al ong ‘the line II-1l1 of Fig. 1; Fig. 3is a
'Png!t“d'”a"fegéfoiﬁ%'%*fﬁér? 10'é%tﬁéﬁé& atNgeSEats BOCLe;BafpPPr essed
air is 25 suppliedto e roller of variable outer dianeter type;

Fig. 4 is a crosg; &iE§F4 4 ew taken al ong the line V-1V of Fig. 3;

- 8- 1 ' * ?g. |% a |l ongitudi nal -sectional view of a seal i ng

nmenber included in the roltis @faperdqhd ORUALE also provided at four
positions corresponding, respectively, to the four
5 .through holes'formed in the cylindrical side surface of
the afore-mentioned pipe l; And they each are formed
with a convexity_(poﬁ-like shape) projecting internally
of the_cylindfical body portion 9D.
The annular recess 9E and the flange-like
10 edge portions 9C located at the end portions of the pipe
1l enable the side plates 2 and 3 and the pipe 1 to be
hermetically sealed by fastening the bolts 7 and the
nuts 14. |
Incidentally, it is needless to say that the
15 pot-like shaped diaphragms 922 of the sealing member 9
may be belléws—like or be formed to have a polyhedron or
any optional shape. _
As is appérent from Fig. 1, the through holes
12" of the pipe 1 iﬁ which the sliders 10 are fitted are
20 hermetically'sealed by the diaphragms 9A of the sealing
member 9. | |
As shown in Figs. 7 and 8, the sliders 10 each
include a shaft portion 10A, an outer peripheral surface
portion 10B of the rollef;_a projecting portion 10C and
25 a recessed portion or groove 10D.
| Also, each slider 10 may be molded by resin
material such as én FRP into a desired configuration.

Where a heat-resistance is required, it may be a



di ameter of Fig. 1; : Fig. 6 is a plan view of the seal i ng

ménber 5 of Fig. 5; Fig. 7 is an elevational view of a

sl i der included in the roller of varigple outer dianeter type of
Fi.g. 1; Fig. 8 is a plan view of the slider of Fig. 7; 10
Fig. 9 is a plan view of a transferring apparatus using rollers of
variabl e outer gLagRier h¥Perial sbnagceer Qan%rwehhb@nm@ﬁ&@twg o o he
pr esent i nventi on; Fig. 10 is an elevational view of
the 15 transfeéggegn?pﬁggabas of Fig. 9; Fig. 11 is-a plan
vi ew of - another transferring apparatus using rollers of variable outer
di aneter type I N accpugdanee, Wwhe hbe-ehapdidnenteef plelrd phreasdnt

i nvention; 20 Fig. 12 is a cross-sectional view of another

appllcatlon of shefaokl postdbnealDBbbE uhEerodﬂawepepv1ded ttyp & cerere dihel ng
to the enbodlnent of the present
5 outer peripheral surface of the roller at one end 51de
| of the shaft 10A are arranged point-symmetrically by
putting the recess 10D between them. '

By arranging the arc poftions point-
symmetrically and shiffing them at a predetermined

10 distance, when four sliders 10 are disposed at four
positions thereof as arranged radially by every 90
degrees, a mutual interference of the arc portions is
effectively prevented and they form a continuous.roller
peripheral surface when the roller is enlarged in its

15 diameter.

Further, the recesses 10D of the sliders 10
have a rubber ring 11 attached thereto. This rubber
ring 11 has a function to urge a plurélity'of_sliders 10
(four ones as shown in Fig. 1) simultaneously towards

20 the axial center of the roller sﬁaft 4 and to restore it
to the original position.

As to means. for restoring the sliders 10 to
their original positions, the rubber.ring 11 may be
reélaced optionally by any other equivalent means such

25 as means for applying a negative preséure ta the
afore-mentioned diaphragms 9A or means for bridging a
tension coil spring in an annular form.

The high-pressure compressed air is_supplied
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I nyenti on; Fig. 13 is a cross-sectional view taken al ong

the line XIII-XI'll of Fig. 12; Fig. 14°is an el evati onal
view of a slider included in the roljger-of variable outer dianeter
‘type of Fig. 12; . -9- 1

Fig.- 15 is a plan view of the slider included in the roller of

vari abl e outer dnkeetde tyldndiriktiad. body pb2ition 9D of the sddlgingl6 is a

cross-sectional view of still 5 anot her application of the rollers of

25

vari abl e outer membedi 3Mehebughpa rotacyetgpecaiw tjointe Ihbeadibiemd of t he
present invention; Fig. 17 is a cross-sectional view of yet

anot her appli catiode 35 &Ehd rokbamsndtatdonablod eodtéerformed in the roller
shaft 4. ' '

5 : B§ the supply of the high-pressure air, és
shown by the arrow B in Figs. 3 and 4, the diaphragms SA
of the sealing member 9.is pressed and deformed from the
pot-like form into a planar form, thereby ufginé the
sliders 10 outwardly of the pipe 1.

10 ' The stroke ends of the sliders 10 provided by
the air pressure become an operating limit of the
sliders 10 as the projecting'portions 10C of the sliders
10 are brought into contact with those U-shaped edge
portions 2A and 3A of the side plates 2 and 3.which are

15 bent in a brim form.

The sliders 10 pushed outwardly of the pipe 1,
as shown in Figs. 3 and 4, forms a predetermined outer
peripheral surface (outer diameter size) which is.made
one size larger. At the same time, naturally. the

20 rubbef ring 11 fitted_in the.recesses ioﬁ'of the sliders
10 is enlarged.

Typically, as a conventional cylindrical
elastic body made of a rubber material has a pressure
resistance of 2 kgf/émz,'it is small in its ability to

- 25 1ift an article for transportation (weight allowance).

In the present invention, in order to secure a.

transporting ability which is no less than that of a

'conventional air cylinder, a high-pressure compressed
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10.di ameter type in accordance with the enbodi ment of t he pr esent

I nvention; and Fig. 18 is a cross-sectional view of further
application of the rollers of variable autigr -di anet er type in
aceordance with the enbodi nent of the.present 15 invention. Detail ed’
Description of the Preferred Enbodi nents: : [ Exanpl e 1]
Aroller of variabteopuicFe hdRtBrkdHNemT Nis apPlibe@ MOt RENEiaphthgns
present invention will first be 20 described wth reference to Fig. 1
through Fig. 8. dm, Figs. 1 and 2, a pipe 1 is mude of a netallic

mat eri al or a hard material such as epoxy resin or FRP

(fiber-reinforced plastic)Ineshis ddsw, the pigeedmentidaedadpharamst §Aof
through holes 12 radially formed 25 along a cylindrical surface thereof,
e.g. four. (4) madérrofigh sofesrulier ctatareyvkror othelelikesaraefefprmed

The pipe 1 is al so worked by continuous : - ,
5 into planar forms to come onto an acute edge portion and

to be pushed into small gaps. As a consequence, when
they are repeatedly pushed intensively into minute gaps
of a hérd member made cf a metal or the like, the soft
surfaces of the diaphragms 9A will be separated little
10 by little and eventually their intensity of pressure
resistance is so dropped_as to cause a fracture.-

In order to avoid a rupture or a cracking of
the diaphragms 9A . repeatedly operated under an high-
pressured fluid, according to the present invention the

15 end edge coﬂfiguration of the supporting shaft 10A is
made spherical to provide R-corners 1l0E as shown in Fig.
7. |

.Under air—pfessure operating conditions, there

is' provided an arrangement in thch as shown by the.
20 arrow-A in Fig. 4, the portions of deformation of the
diaphragms 9A are éccepted by the surface of the
' cylindrical body portion 9D of the sealing member 9 and
the R-corners 1l0E of the supporting shaft 10a to
minimize the bending strain and exfoliation of the
25 diaphragms 9A.
| By the foregoing arrangements, the diaphragms
9A in accordance with the present invention are made

to possess a life of utilization as withstands a
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- 10 - 1 machi ni ng of a netallic pipe with a NC (nunerfcally

control led) lathe, or injection molding of an above-nentioned resin
mat eri al . Further, the piLpggl_is held via the edge 5
potetions 9C of a sealing nenber 9 between side plates 2 . and 3 from
bot h sides thereof. _ The side plates 2 and 3 each are in the
form of 2 dlediy 20 (P14 ¢ bt de e PEHE0500@Stifes una
provi de generlal Iq;/e%a% _s%‘é%e%ross&gecftion. 10 ! ﬁle %lsdlénp gt es
2 and 3 are formag typlCaliNg air Sheddiiss ROk N ogs Mehah | bCkpkpbs3, but
may each be nade alternatively by injection-nolding a resin materi al
such as FRP (e.g. gl ass +ibernd edddsr 0ssla pl #48d¥ £)after an article A

roller shaft 4 and the side plates 2 and 3 15 arranged coaxially with the
pi-pe 1 are herneid citdnsferred from a first position to a second

5 position by transporting means using rollers of variable
outer diameter type as above described, the compressed
air which has urged the diaphragms 9A is dischérged
through the hole 15 in the roller shaft 4 for compressed
air supply. |

10 : As the air pressure inside the sealing member
9 is reduced, the tension of the rubber ring 1l causes
the supporting shaft 10A to urge internally of the pipe
1l so as to restore the initial state as shown in Figs.
1 and 2. As a regult, the outer peripheral surface

15 (outer diameter size) of the roller outer peripheral
surface portions 10B is reduced to less than the outer
diameter size of the side plates 2 and 3.

_Next, a conveyér apparatus and a transferring
apparatus constructed'by using rollers of variable

20 diameter type 100 as mentiqned above will be described’
hereinafter. Such an abparétus is effeqtive as means
for transporting, diverging and joining any articles
Sugh as television receivers and semiconductor boards.
The conveyer apparatus has the construction provided

25 with a-plurality of rotary shaft means having.rollers of
variable outer diameter type 100 mounted on their
shafts. The rotary shafts are driven by motors via a

belt, chain or gear transmissions.



seal ed and fastened each ot her with di sk-shaped rubber : gaskets 5,

di'sk- shaped gasket stops 6 and bolts 8. The state of
nmounting rectangul ar rotation _st(n1[¥7ayes 13 is illustrated by the
arrow Cin Fig. 1. 20 The rotation stop plates 13 are fittedly inserted at
t wo pairs of positions or totaled four positions in H cut groove

portions of the roller Shégé érgR%g%%Pgﬁgsagggﬁggﬁgléﬁc?ﬁﬁéssﬁaegﬁvbger

cross-section of the rolléer S shown respectively,

perpendi cul arly hersPe8La0k: fhawi peuphifty. of 2Bdadieshagyr ed,
together = w %8?ﬁ§§3%séfshggé rﬁbber gagket s?ogs 6, fo&tﬁe si de

plates 2 and 3 H¥ﬁﬂ§aﬂév959t981@8£§503-variable outer Bepeedietrgtypet OO
fasteni ng strength of the 1 bolts 8, the disk-shaped rubber

?ﬁ:kets S protridentaa on thberdihgeti porefiodsgand thethelrl eonskeaktr 4 from
' 5 apparatus additionally providea in the vicinity of the
afore-said conveyer épparatus.

For example, any combination is made possible
of a conveyer ﬁsing rollers of variable outer diameter
type with a belt conveyer, of a conveyer using rollers

10 of variable outer diametéf type with a chain conveyer or
of a conveyer using rollers of variable outer diameter
type with a rollef conveyer including rollers having
small outer diameter.

The transferring apparatus receives a prede-

15 termined compressed air supplied via the respective
roller shafts. Aé'a.consequence, the outer aiameter
size of each roller is enlarged as mentioned above, and
.the roller shaft 4 supported by ball bearings or the

:like is rotated by a drive motor and transmission means

20 such as a chain so that an article is pushed up-(lifted)

| from the transporting'éurface of the chain conveyer etc.
and transported or diverged in any directions as desired.

After an article is transported or diverged
therein, the rollers of variable diaﬁéter type 100 are

25 actuated tb discharge the compressed air in the sealing
member 9 to restore their outer diameter size to the
initial state and wait for the following transported

articles.



outer periphery thereof sb as to performa sealing functi on.
Accordingly, the surface-finish nmachining 5 for the roller shaft 4 is
made unnecessary and a sufficient sqg ing can be maintained with a
r qugh - surface thereof as it is when a steel material is just

drawn. The side plates 2.-and 3 and the pipe 1 are 10

conpl etely seal ed and. f astengg: ticall ¥~ B ekt ions 9C
of the Sealiﬁg menber 9. %ﬁl?@l%egﬂg' £RE %a?%é%4§b variab®€deuR tho

af or e-ment i onedy segli og E§€291081a@éo§89' to theNpFkdend, ihveptavhgesyby
dntegrally formng an elaStic 15 material such as, for exanple, silicon
rubber, buthyl o;rtuéUBBeEner £8cE0fhak! 26tis pRbeLigel. wikh aetkeadial

formng it may be selected optionally in any integral form ng
i ncl udi ng castigemBag dNha¢ihg@naiepHragms made of an elashécsealtiemgadenber
9is fittedly nounted 20 inside the pipe 1. The sealing

menber 9 , whosen@oafpuraliep of slideshofiormanfi gsro3lemdperipherades a
cylindrical body : '
surface, enables articles to be transported or diverged
in an extremeiy simple construction.

One émbodiment_of the transferring apparatus
using rollers of variable outer diameter type 100 will

10 be described below in further detail with reference to
Figé. 9 and 10.

The transferring apparatus 200 is constructed
by a transport convéyer using chains, belts or rollers
driven by a motor, as means for eﬁtraining and

15 transporting articles, and ano£her cdnveyer apparatus
having a plurality of rotary shaft means with rollers
of variable outef diameter type 100 mounted on two
positions of their_shafts at the two end portions
théreof for transpo;ting or diverging the articles.

20 ' In the case of the apparatus shown in Fig. 9,

| a pair of transporting belts 37 are arranged at both
of sides so as to hold therebetween a plurality of
rotary shaft means (three as shown for the purpose of
. convenience) having rollérs of variable outer diameter

25 tyée 100 mounted on their shaft portions.

Also, the diréction of advance of the
above-mentioned belts 37 and the direction of rotation

of the rollers of variable outer diameter type 100 are



portion 9D, through holes}QB, di aphragns 9A, edge poftions 9C and
annul ar grooves 9E. 25 - The through holes 9B, four in nunber
are provided at four positions correspgnding to the four t hr ough

~hokes 12 provided in the aforenentioned pipe 1, respectively, and cause

supporting shaft portions 10A - 12 1 of
the sliders 10 as,¢yEddaned datg 4 s idahdy. fitted therein.

The di aphragns 9A are al so provided at four posi tions correspondi ng,

respectively, to the four rhed drul iy SHUEneSs d IHTRSE i Fot i oyal I deabisg de
surface of the afore-nenti-oned pipe 1. And they each are forned

with a convexit wHéGiclldes FRPAr il Gu iy idiaidtdty type DOO i€y be
cyli-ndrical body portion 9D. The annul ar recess 9E and the
flange-1i ke performed by way of a belt, pulleys or sprockets, a

| 5 chain or the like. |

The pulleys 39 and 40 are held by bearings
(not shown) mounted on a frame 36 and the conveyer belts
37 are driven by the pulleys 39 and 40.

The pulieys 39 and sprockets 41 aré secured

10 to the rotary shaft 20. The driving force of a drive
motor 38 is transmitted to the sprockets 41 by sprockets
19 and chains 18. |

Two rollers of variable outer diameter type

100 are mounted at each two.positions in both end
15 portions of each of rotary shafts 28, 22 aﬁd 29;
respectively and are journaled by bearings 23.

In the initial state, i.e. in a state in
which the compressed air is discharged and the roller
peripheral surface 10B is contracted, the article

20 transporting surface of the rollers of variable outer
diameter type 100 is lower in height than the upper
surface of the conveyer belt 37. (It is shown by the
height H2 in Fig. 10.)

| In an operating state, i.e. in a state in

25 which the compressed air-is supﬁlied and the roller
peripﬁeral surface 10B is expanded, it is higher in
.1evel than the upper surface of the conveyer belt 37.

(It is shown by the height H1 in Fig. 10.)
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10. edge portions 9C | ocated at the end portions of the p%pe 1 enabl e
thé side plates 2 and 3 and the pipe 1 to be hernetically seal ed by
fastening the bolts 7 and the - nuts-l4g - Incidentally, it
i s;needless to say that the 15 pot-Ilike shaped di aphragns 9A of the
seal i ng nenber 9 may be bell ows-1ike or be fornmed to have a pol yhedron

or any optional shape.in the case of aASramsf@pPiiedtapparatug. 240 the
t hrough hol es 12 of the pipe 1 in which the sliders 10 are fitted are

20 hernetical |l y seshedidbyride 1 apthaorst &y adhaties S22 i 2§ and 2enbee 9.

As shown in‘Figs. 7 and 8, the sliders 10 each i nclude a shaft portion

10A, an outer pearydregexd mardloxl to ommranathd®B of the roller, a

projecting portion 10C and 25 a recessed portion or groove 10D.

Al so, each slider 10 may BEhemotetarpyshakti 22 reemiees athe udhivtnant FRP

into a desired configuration. “Where a heat-resistance is required, it

may be a 5 of a motor 27 transmitted by way of a connection of
sprockets 24 and 26 and a chain 27.

The rotary shafts 28 and 29 receiVe the
driving force of the rotary shaft 22 transmitted by.way
of sprockets 30 and 32 and a éhain 31. |

10 . Next, the operation for transferring articles
will be explained. |

An explanation will be made in the éase where
an article is received from the direction of arrow ¥ and
transferred (diverged) in the direction of érrow_X.

15 First, a compressed air is supplied into the
rotary shafts 22, 28 and 29'to cause the rollers of
variable outer diameter type 100 to be rotated at the
height of Hl while drawing an article from the direction
of arrow Y.

20 . Next, after the drawing of the article is
completed (or after the article reaches a first
position), the rollers of variable outer diameter type
100 will be stopped, and the compressed air is

~discharged to bting the article to the height of H2

25 (the outer diameter is reduced), then the article is
loaded upon the upper surfaces of the transporting belts

37 to transfer it is the direction of arrow Y (in the

direction of a second position) therefrom.



- 13 - 1 netallic naterlal so as to be fornmed by die-césting or a

cdsting met hod. Further, the arc-shaped outer peripheral
surface portions 10B of the roller providgd to formthe 5 outer
pgripheral surface of the roller at one end side of the shaft 10A are
grranged p0|nthsynnetrically by _ putting the recess 10D between t hem

y arrangi ng,the arc portjign o] sy ally qd o3k fitd ng them
at a predete}n1ned 10 d?gtgﬁgebg Sgr gﬁegg%% é 3?3 gispésed at four

posi tions there%%ﬁﬁéf@EEQBQ?Qoﬁthé'thQ¥F$8QF$f9erow #edeehe a mutual

I nterference of e arc portions 1s ectively prevented and they form
a conti nuous rOhL@éctlonDSE'QB%B@'YSUEBQCEOWHQBstBQ kalrlieblies ctitledr ged in

its 15 dianeter.
diameter type 100 stand to wait first at the height of
5 H2.
When the artiele is reached by the conveyer
belts.37 onto the rollers of variable diameter type 100
(the first position), the outer diameter size of the
rollers of variable diameter type will be changed to

10 the helght of H21 to 1lift the article from the upper
surfaces of the conveyer belts. Thereafter, the rollers
of variable outer diameter type.loo are rotationally
driven to shift the article in the direction of arrow Y
fin the direction of the second position).

15 In such a manner, the transferring apparatus
200 is capable of transferring an article in a direction
perpendicular to the direction of advance of the belt
conveyer and this-shifﬁ can be réversed.

Compared with the construction as in the
20 - conventional apparatus in which the entirety of a

| conveyer apparatus such as a belt conveyer, roller
conveyer or chain conveyer is elevated using an
air-cylinder or the like so as to change rhe direction
of the transportation_of'an article, the transferring

25 apparatus 200 according to the embodiment of the present
invention is extremely simple in structure and can be
assembled in low cost. |

Furthermore, due to simplicity in



Fucther, the recesses 10D of the sliders 10 have a rubber ring 11
attached thereto. This rubber ring 11 has a function to urge a
plurality of sliders 10 (four ones asgyghawn in Fig. 1) sinultaneously
‘towards 20 the axial center of the roller shaft 4 and to restore it

to the original position. As to neans for restoring the

sliders 10 10] conkfPhét PohJ! FRE POSLIALODSty! HE éHbQQﬁighéﬁtlinHEMdQﬁg
repl aced optionally by any ot her equival ent neans such 5 as neans for

applying a negaFéﬂéhpéﬁséﬁ%SréﬁuéhEas beeRf DaEgERHt EARAHCcEHaphr agms 9A or
means for bridging a ension coil spring 1n an annular form
The hi gh-pressure conpresspérdj rnatusappyjeilt is needless to say that a
- 14 - 1 into the cylindrical body portion 9D of the sealing menber
9 through a rotasiyngyeeunit ¢Hi the ldfomethentlioned conveyer apparatus
5 wusing the rollers'of variable outer diameter type may be
itself be used as a conveyer apparatus for transporting
articles as in the prior art.
Next, a transferring apparatus 300 according
to another embodiment of the present invention in which
10 the number of rollers of vafiable outer diameter type
100 and the arrangement of rotary shafts are varied is
shown in Fig. 1l1l.
In this transferring apparatus, an article

can be received from the direction of arrow Y to

15 +transfer it in the direction of arrow X, or vice versa.

The transferrihg apparatus 300 basically
includes thrée transport means, viz. trénsport belts
37A, a conveyer apparatus.having'a plurality of rotary

‘shaft means provided with rollers of variable outer
20 diameter type mounted thereon, and a roller conveyer 42
| which is separately prepared}

More specifically, it is provided with first
conveyer means haviﬁg three, four and six rollers of
variable outer diameté:s'type 100 arranged in three

25 rows, respectively,'from the left-hand side. Next, it
is provided with second conveyer means including two
belt conveyers 37A arfanged at both sides in.the

vicinity of the first conveyer means, and further with



hol.e 15 and a conmunication hole 16 formed in the roller shaft 4. 5
By the supply of the high-pressure air, as shown by the arrow B in
Figs. 3 and 4, the diaphragnms 9A of phe-sealing nenber 9 is pressed
and deformed fromthe pot-like forminto a planar form thereby urging
t he sliders 10 outwardly of the pipe 1. 10 The stroke ends
of -the sliderls theprmniildad dpnhveyer t4% a8 rthpinsd torevdysemo meeams opeici i ng
limt of the sliders 10 as the projecting portions 10C of the sliders
10 are brought iintterxsedtactatnid previeserkrisimpangdyerith thwrseéomsd 2A and
3A of the side plates 2 and 3 which are 15 bent in a brimform

The sli-ders 10 mehayeutmeandiy of the pipe 1, as shown in Figs. 3 and
4, forns a predeternined outer peripheral surface (outer_dianeter

si ze) which is nade dife axider Ifa?rge?n gt iqe s@@%uwnﬁ%em%y,_ he
20 rubber ring 11 fitted in the recesses 10D of the sliders %

enl ar ged. onto the'ﬁﬂﬂ%ﬁﬂI%Pn%ﬁygftﬂﬁﬁﬁﬂﬂ?QN&ﬂ YREl#&W??E&on °

arrow A at a predetermined angle or conversely from the

roller conveyer, each of the rollers of variable

diameter type'lOO has the angle of arrangement as

gradually varied in such a manner as to be twisted in
10 an arc-like fashion.

Incidentally, the rollers of variable outer
diameter type 100 are power-transmitted by pulleys 34
and 35 and a cross-belt (not shown) tensioned between
these pulleys from drive shafts 22A, 28A and 29A.

15 Also, one roller of variable outer diameter type 100 is
mounted to each rotary shaft at a time and journaled in
a predetermined manner thereto by bearing means from_
both sides thereof. |

‘At this point, it will be needless to say

20 that the cross-belt-méy be a round belt, a timing belt
or any other optional power transmitting means.

As mentionéd in the foregoing, the
t:ansferring apparatus 200, 300 using rollers of
variable outer diameters type in accordance with the

25 present invention is capable of instantaneously lifting
an arficle to be transported by supplying compressed
air, so that the direction of transportation can be

varied and diverged or joined such articles at as high



.-\ L
el astlc body made of a rubber material has a pressure resi stance of 2
kgf/cnerr] , it is small inits ability to 25 lift an article for
“transportation (weight allowance). - 24 - In the present invention,
"in;order to secure a transporting ability which is no | ess than that of
a conventional air cylinder, a high-pressure conpressed
- 15 - 1 air spfedwr-e than 5 kgf/cnferr] is applied to the di aphragns
9A. In this case, the afore-nentioned diagranms 9A made
of a soft rubber material [@xdnpdd iXe are deforned 5 into planar fornms to
conme onto an acute edge portion and to be pushed into small gaps. As a
consequence, when t hedthare noddeat edl Wwanistele iouteesi ddne e ctypaut e
gaps . of a hard nmenber made of a netal or the like, the soft
surfaces of the dita@rcagdirgA b |dndidheye mkadidngnt t¢fe the present

5 ‘invention will be described with reference to Figs. 12
to 15.

Compared with the rollers of variable outer
diameter type described in Example 1, rollers of
variable outer diametef type 400 to be deséribed in

10 Example 2 is so constructed as to omit a sealing member
9 using the diaphragm function.

More specifically, the roller 400 includes a
holding member provided Qith a plurality of through
holes rédially arranged along a side surface thereof

15 and a fluid-feeding opening communicating with these
through holes and sliders respectively fitted slidably
in the through holes and forming a roller péripheral
surface, wherein the sliders are urged and displaced by
a fluid supplied into the fluid-feeding opening in such

20 a direction that the roller outer diameter size is
enlarged.

Also, the clearance (interstice size) between
each slider and a though hole in &hich it is slidably
fitted is dimensioned to be several tens um, and by

25 finishing the fitting state in the order of H7£6 the
roller of variable outer diameter type is made compact
in structure and sméll in outer size.

Fig. 12 is a cross-sectional view of rollers



10_by little and eventuall'y their intensity of pressure resistance is
so dropped as to cause a fracture. In order to avoid a
rupture or a cracking of. the di apbragne 9A repeatedly operated under
anc hi gh- pressured fluid, according to the present invention the 15
end edge configuration of the supporting shaft 10A is - made spheri cal

to provi de Ricord¥e s ditp1as i dianfdt®r type %400, showing the $ges
ai r-pressure operating conditions, there i's provided an arrangenent in

which as shown B3¢ tduntAAHHOWA d hdillbw Shdfe 3 fions of def or mati on of
t he di aphragns 9A are accepted by the surface of the cylindrical

body portion 9D of the sedig\g Veenhkera trsuk-sect idrea R-wiswetskdEabéng he
supporting shaft 10A to m nimze the bending strain and exfoliation of
the 25 diaphragms 19Ake XIII-XIII in FiRy. tle fiorlogoimgt ang arigenematse t he
di aphr agns 9A in accordance with the present invention are nmade

to possess aiifim ofhigh [dizatiisosupphiiadsimridye iollow shaft 121 to

enlarge the roller outer diameter. Here, however, "O"
rings are omitted as shown.

| Fig. 14 is an elevational view of a slider.
124; and Fig. 15 is a plan view of the slider 124.

10 First, the hollow shaft 121 is prepared for
providing a hollow portion.132 at its axial center for
supply of a fluid such as air. This hollow shaft 121
is sealed at its one end with a plug 129 and has its
other end having a rotary-type air coupling (rotary

15 joint) 130 attached thereto so as to deliver air of a
predetermined pressure thereto. Moreover, the hellow
shaft 121 is journaled by a pair of bearing at both
sides thereof to be spaced with a predetermined
distanee. |

20 The rotary driving.of the hollow shaft 121 is

| carried out by e drive motor, a pulley and belt means; a
drive motor, sprockets and a chain: a drive motor and
gear transmission means or the like (any of them not
shownf. _ _

25 | Further, the hollow sheft 121 is provided'at
two sites in the ﬁicinitylof fhe bearings 131 with four
through holes (eight in total) radially arranged by

every 90 degrees along a side surface thereof which



- 16 - 1 repetitive operatlon of nore than 2,000,000 tines under

the operating air pressure of no | ess than 5 kgf/cn[err] As
wi Il be described later, after an artickezg - is transferred froma first
position to a second 5 position by transporting neans using rollers of
variable ~ outer diameter type as above described, the conpressed

air which has urgagnidiecia Wiy ehd hdld ol shwrged 132. through the hole
15 in the roller shaft 4 for conpressed air supply. 10 As

the air pressure inside tithedadliluy redrdfiy 121 h&dks is dmludwldyth&ten& on
of the rubber ring 11 causes the supporting shaft 10A to urge
internally of theqimgdy mourttesh tdenapry exs oregmbidrs | for izgtaimirgas shown

in Figs. 1 and 2. As a result, the outer peripheral surface ‘15 (outer
di ameter size) ofliders diaderaootisl petighdreldescribed. Fig. 12 shows

5 the state 1n which they are mounted at two sites.

Each disk body 123 has four perforated
openiﬁgs or through holes 128 radially arranged
corresponding to the through holes 122 with each hole
communicating with each other.

10 Furthermore, in-each through hole 128 of the
disk body 123, there is slidably fitted a slider 124.
In the embodiment of Fig. 12, one disk body 123 is
provided with féur sliders 124 fitted in the through
hole 128.

15 Each slider 124 includes a supporting shaft
124A and outer peripheral surface portions 124B of the
rollers aé well as in the Embodiment 1. 1Its detailed
configuration is shown in Fig. 14.

The shaff 124A is fitted in.the corresponding

20 through hole 128 with a predétermined_clearance
(interstice size) in the state of a fit of H7f6. It is
-provided.at one or twb sites (one site in Fig. 12) with
“"o" rings 125 in its outer peripheral portion to'prevent
air leékage and to enéure a dust proof. As a matter of

25 course, the shaft 124A is surface-finished by a léthe or
grinder to the extent that it has a mirror state or a
nearly'mirrorlstate. When the slider is resin-molded,

however, its surface finish is made unnecessary by
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surface portions 10B is reduced to Iess than the outer ~° dianeter size
of the side plates 2 and 3. Next, a conveyer apparatus and a
transferring appar at us constructed_by7u3|ng rollers of variable 20
di aneter type 100 as nentioned above will be described her ei nafter.
Such-an apparatus is effective as neans - for transporting, diverging and
joining any artiimSoving Stitd aer Ll RIgHnE LS b es smend sea@conduct or
boar ds. The conveyer apparatus has the construction provided 25 with a
plurality of rotary shaft Teansoliat noutert |pesipiieral swarfadéepontions
di aneter type 100 nounted on their shafts. The rotary shafts are driven
by notors via a 124B bétich diwld aorrempmess t¥243 etvess. them are
- 17 - The transferring apparatus includes a conveyer
appar at us provi cettcvshdped pnd aafrangdd reRinty-symmetrically so as to

5 form a roller outer peripheral surface of a
predetermined aﬁgle (roller outer diameter).

By arranging the arc-like portions 124B so
that they are deviated.with,a predetermined distance
point-symmetrically, where the sliders 124 are arranged

10 radially at four sites every 90 degrees, the arc
portions 124B is prevented from mutually interferring
with each other, thereby continuing to form a continuous
roller outer peripheral surface when the roller diameter
is enlarged. -

15 The surface.configuration of the rdllér
peripheral surface may be set as desired. It may be
smooth as shown in Figs. 13 and 14 or alternatively may
be corrugated, as shoﬁn_in Fig. 7 and 8, so that it
has U- or V-shaped shallow grooves 10F which are formed

20 with a predetermined distance substantially over an
entire surface thereof. Of course, it may be knurled by
grooves 1l0F crossinglwith one another.

Further, the roller outér peripheral surface
portion may be optional also in its cross-section. It

25 may be a U-shaped recesé 124C formed as a substantial
J-shape as shown in Fig. 12 or otherwise may be set to
be'V-, U~ or spherical-shaped depending upon a

particular need.



means having rollers of variable outer dianmeter type 100 - nount ed on
their shaft portions and another conveyer 5 apparatus additionally
provided in the vicinity of the : afogeé ai_d conveyer apparatus.

Forf exanpl e, any conbination is nade possible of a conveyer using
rollers of variable outer dianeter - type with a belt conveyer, of a

conveyer using rollers 10m,OfaNa[18b!4 §H0€“€¥E% iype y&th-gvehayn
ers o ari a

conveyer or of a conveyer using ro | e outer | amet er

type with a rollgfeeopveyes- Wl il tih 4 bl & Si Dayh Png 1zssa@i»£e9¢:é§ainci
di aneter. e transferring apparatus receives a prede- 5

term ned conpresgetisd I iethy i tie BeGRerd i Veso as €6 berfsbedds. As
a consequence, the outer dianeter size of each roller is enlarged as
menti oned above,trg¥kinto. the roller shaft 4 supported by ball bearings or
t he like is rotated by a drive notor and transm ssion nmeans 20  such
as a chain s that an artiThe fisnqguishrecbfiptié ifirsghshapedftemsibe coil
transporting surface of the chain canveyer etc. and transported or

di verged in any spriewd 6 s, desidestribed in Example 1, to restore the

sliders 124 to the initial state, i.e. to the state in
which the outer diameter size of the rollér is a small
original size._

10 The disk body 123 has side plates 127
respectively arranged at its both side surfaces. The
side plates 127 serve to regulate (limit) the stroke
ends of the slidérs 124 while preventing rotation of
their supporting shaft. |

15 _ More specifically, in case that air of a
predetermined pressure is supplied into the through
holes 128, the side plates 127 regulate the maximum
outer diameter of the roller outer peripheral surface
formed by the sliders 124 and prevent the sliders 124

. 20 from falling off the through holes 128. '

| The roller of Qariable outer diameter type
400 with the foregoing construction is caused to enlarge
its roller diémeﬁer bj the air suppiied through the
afore-mentioned rotary-type air coupling (fotary joint)

25 130. cConversely, the air is discharged to reduce the
roller outer diameter size to its initial small size.
In this case, the speed of response of the sliders 124

for the air ranges from several tens msec to several



After an article is transported or diverged therein,” the rollers of
vari abl e di ameter type 100 are 25 actuated to discharge the conpressed air
in the sealing menber 9 to restore_thgiL outer dianmeter size to the
inttial state and wait for thefollovvlngtransported articles. :
-18 - 1 In this way, the roller of variable outer di anet er

type 100 accqr dipdrRdd UL S He’h\é%nt_ﬂso@xttbéme w4de of the fact that
it is provided with a sealing nber 9 havi ng 3’aphragns made of an

elastic material 5 and ag# teroaiﬁstey Heedlddty :d WY Nt spadd domerd pher al
surface, enables articles to be transported or diverged in an extrenely

sinpl e-construclde@igned to control @R Spdis®E Lfr tivfIswnai@réutflow
appar at us using rollers of variable outer dianeter type 100\M||
may jointly be utilized.

5 Incidentally, in Fig. 12, the position of the
sliders shown by two-dot chain lines represents the
state in which they ére actuated by the air to énlarge
the roller outer diameter.

While in the foregoing embodiment described
10 in connection with Fig. 12, two rollers of variable
ocouter diameter type 400 are arranged for the hollow
shaft 121, it is needless to say that the number and
the sites of mounting of the rollers of variable outer
diameter type 400 is optionally set and may be varied
15 as desired.
Further, the configuration and the combined
étructure of the disk bodies 123, the side plates 127
and the hollow shaft méy optionally be varied.
For example, as in rollers of variab;e outer
20 diameter type 500 shown in Fig. 16, the disk bodies and
side plates may be integrated to form members that
constitute holding ﬁembers 173 and the stroke ends of
the sliders 124 may be regulated by stoppers 177.
Further, as ih'rollers of variable outef
25 diameter type 600 shown in Fig. 17, the disk bodies and
the hollow shaft in_Fig, 12 may be integratea to hold
sliders, and as in rollers of variable outer diameter

type 700 shown in Fig. 18, the disk bodies, the hollow



10 _be descri bed below in further detail with reference to Figs. 9 and
10° The transferring apparatus 200 is constructed by a
transport conveyer using chains, belts orspollers driven by a notor, as
means for entraining and 15 transporting articles, and another conveyer
appar at us having a plurality of rotary shaft neans with rollers

of variable out ol b @EILT YN JOGIRLUN GhPTbd Vhtegradld £6 008RT their

shafts at the two end portions of for transportlng or diverging

the articles. ZQner. any of Huidie r&ﬁﬁ%:@aﬂfkﬂw@ﬁ% FheSs SHPyWpen Fig. 9,

a pair of transporting belts 37 are arranged at both of sides so as to
hol d t her ebet weelncbtddlrad ides Bfed. rotary shaft neans (three as shown
for the purpose of conveni ence) having rollers of variable outer
dianeter 25 type 100 nourRisb onid IRig. Shef tipdriewnst stoppers 177 foAl so,
‘the direction of advance of the above-nentioned belts 37 and the
direction of 3otmguilmting tife trievenmntes obfthars kbderoul 24, dp aneteay thee
100 are .projected from the holding members to restrict those
movements laterally of the shafts and the roller outer
peripheral surface portions. (not shown)
More specifically, a roller of variable outer
10 diameter type may be cqnsfructed that includes a holding
member provided with a plurality of through holes
radially arranged along a surfacé.thereof and a
fluid-feeding opening communicating with_these through
holes; and sliders respectively fitted slidably in the
15 through holes and forming a roller outer periphral
surface, wherein the sliders are urged of displaced
by a fluid supplied in the fluid-feeding opening in
such é directioh that the roller outer diameter size is
enlafged. |
20 Furthermoré, the disk bodies, the side plates,
| ﬁhe hollow shaft ahd the holding member fofmed_by
integrating these components may optionally be altered
in their strﬁctural éompbnents and their machining
means, and may be made of polystyrene resin material
25 (PS), epoxy résin material or FRP which may be
resin-molded. |

The description of a conveyer apparatus or

transferring apparatus constructed using the rollers of



- 19 - 1 intersected normal to each ot her. The drive

transm ssion of rotationally driving the rollers of variable outer
di aneters type 100 may be perforneq_Q%_w@y of a belt, pulleys or
sprockets, a 5 chain or the like. The pulleys 39 and 40

are held by bearings (not shown) nmounted on a frane 36 and the

conveyer bells yori3hare,dlveny Lbe pull gys. ?@gg 88 ov 7

The pull eys 3 Sprockets 41 are Secur ary s gft 20. The

dri'ving force ofdgsgfiﬁgd in §Q£H§1§82'§stéﬂﬂég%&tf h&h§e Bﬂctﬁéﬁ 41 by

sprockets 19 and ¢ ers o vari a

outer dianmeter tyRey may ﬂQOréﬁfaGP&nféﬂ ﬁ&l@éﬁ@ Bf0v99§hklenéut€rb0th end
15 portions of each” of rotary shafts 28, 22 and 29,

diameter type 100 described in Example 1 to build up a
5 . similar construction.

As described in the foregoing, according to a
roller of variable outer diameter type of the present
invention, the roller outer peripheral size (outer
diameter size) can be instantaneousiy altered with

10 stability in a simple structure without necessitating a
piecision—machined ﬁart, even with such.a high pressure
fluid as may vary ffom 5 Kgf/cm2 to 8 kgf/cm2 in
pressure magnitude. Also, the life of repetition and
the reliability are markédly.

15 Further, in the conétruction of not using a
diaphragm,'the outer coﬁfiguration size can be reduced
and the construction can further be simplified.

Furthermore, in a conveyer apparatus or
tranéferring apparatus for articles using the rollers

20 of variable outer diameter type according to the ?resentl
invention, the cost.of manufacture is largely reduced,.
and the apparatus are extremely made compact and
light-weightéd, also'enabling a diverging or joining
operation-for articles to be carried out at an increased

25 speed in a transporting equipment and permitting an
expanded use of a roller and apparatus. Thus, a plenty
of advantageous effects are attainable in acéordance

with the present invention.
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regpectively and are ,l numa,l_e_d__b-y- bearings 23. ’ In the
initial state, i.e. st whi ch the conpressed air is

a te in
di scharged and :mﬂ“h“ll !I ﬂm |pheral g#lrface 10B is contracted, the
article 20 tra ‘of the roflers of vamf#%es B

di aneter type 100 i § Iower I n height than the upper gféé\%ipgﬂ FH\L

conveyer belt 37, ?%%t |s own by_t he hei ght H2 itn_Fi g

In an operatlng %daigfate in 25 which the conpressed air 1Is

suppl i ed and the,rol ler  » peripegs yaLLLBEE J0BeksaupapdedeypL, i s

higher in . level than the upper 2urYace o conveyer (It
is shown by the | in Fig. 10.) -
20 - 1 @SﬁgP%% e case of a transferring apparatus 200 shown

in Fig. 10, the rotary shaftgo?@ingdSmém¥e2%aVng a plurality of through

holes radiélly arranged in a side surface thereof and a
héllow portion communicating with said through holes;

a sealing member mounted in said hollow
portions and ﬁrovided with diaphragms corresponding to
each of said through holes;

sliders fitted slidably in each of said
fhrough holes and providing a roller peripheral surface;
and

said sealing.member causing said sliders to
urge and displace via said diaphragms by fluid supplied
into the hollow portions thereof in such a direction L////
that an outer diameter size of the roller is enlarged.
2. A roller of variable outer diameter type,
comprising:

a pipe having é pluraiity of through holes
formed in a cylindrical surface thereof;

a sealing member fittedly mounted inside said
pipe.and provided with diaphragms‘arranged in accordance
with each of said thfough holes;

sliders fitted'slidably in each of said
through holes and providing a roller peripheral surface;
and |

side plate arranged at an end surface side of

said pipe to fasten said sealing member and said pipe

This Sheet Has Been Replaced -
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arranged pa The rotéry'shaft 22
recei ves the dr|V|nﬂ.fore 5 of a notor 27 transmtted by way of a

tion of 4 and hai :
corary snar ol L) Mﬂlﬂlﬁe fhe - -S4 Tving for ce oM HEED S | el

—+

22 transmtted by way % of sprockets 30 and 32 and chai R
Next, the operation forﬂ%&ansferrln articles w il be explalnedh
An expl anat i on BEFPEBECAREE FRETRELEREe wher e an article is received

fromthe direction of arr ow. aflderspbéiﬁgsa?éégdaggiXSEEEQEEHHbghp|,ed

directi on of arrOM/X resse IS S

1558
into the # 1d §P€$;§%g§ogg$%ﬂgggﬂg if gﬂeﬁe tﬁ?ré@%h%hstﬁgt an

vari abl e outer AHEt 6T e“rotated at the hei ght of

while drawng agepcti 8l Enbta Ligedbroehiofoller OF BRIGYGYA. 20

Next, after the drawing o article is conpleted (or after the
artICIe reachesza first p roPPéftan%arigﬁléobheéS aﬁaMQEEQbkgpQUher

dlaneter type
set forth in claim 1, wherein said sliders each have
an arc portion forming the roller peripheral surface
of a predetermined angle.and a supporting shaft fitted
in each of said through holes.
4. A roller of variable outer diameter type
‘as set forth in claim l[ said roller provides rotary
shaft means installed in a plurality of axial portions
of a conveyer apparatus. |
5. An apparatus for transferring articles with
a roller of variable outer diameter type as eet forth
in claim 1, comprising:

a plurality of rotary shaft means having said
rollers of variable outer diameter type installed in
axial portions thereof; and

conveyer means'arfanged in the vicinity of
said rotary shaft means. |

- 6. An apparatus for.transferring.articleé as set
forth in claim 5, wherein said.conveyer means is one or
more than means of a be1t conveyer, a chain conveyer
and a roller conveyer;-.

7. An apparatus for transferring articles,
comprising: -

rotary shaft means having a roller of variable

This Sheet Has Been R,
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10Q wi Il be s
article to th
article is

37=to0 transfer

second position) therefrom -
handlit n
of arrow X to tH&**eT

d 10
V\Ihggei ﬁ(re Eat)r/{o?cl eorll S{%%Oﬁﬁgﬁ ‘#{ﬁ

~On the other

of variable dianeter type Q.&Q? b?f té(}eagé

size of the

di scharged to bringt

onpressed air is
!’iﬁm 5 (the outer diameter is redyngaHEETNEAS {BEEN
Ioa e upper syr% ces of the.transpori&& @ ts
it is the direction of arr Y (in the dir e ]
21 - 1

ase an rﬁnsf er d f oghéhe di rection

7’%‘?[?’68{'[ ea?? thY f?Jf"le ror | et slof variabl e outer
ré:ﬂ?n hﬁ’l%%of’f 33115 H2.

eyer onto the rollers

Pt PRSI LS QeaPﬁéﬁgeéléﬂﬁter

rollers of ter type w e change
both ends of said rotary shaft means so as to put it

e Co

therebetween.

8. An apparatus for transferring articles as

set forth in claim 7, wherein the direction of rotation
of said rollef of variab;e outer diameter type
intersects the direction of advance of said transporting
conveyer.

9. An apparatus for transferring articles,
comprising:

a plurality of rotary shaft meaﬁs having
rollers of variable outer diameter type as set forth in
claim 1 mounted on a shaft portion thereof;

a pair of transporting conﬁeyer arranged at
both ends of said rotary shaft means so as to hold it
therebetween; and

a third conveyer means provided so es to
intersect with said conveyer belts at a predetermined
angle thereto.

10. An apparatus for transferring articieé as set
forth in claim 9, wherein said third conveyer means is
a roller conveyer;

il. An apparatus for transferring articles as
set forth in claim 9, wherein each of said rollere of

variable outer diameter type is arranged with an

installing angle changed in at least one or more

This Sheet Has Been Replaced
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10t he heigh;_g?ﬁﬁﬁixfa‘rfft~%he article fromthe upper : surfaces of

t he conveyer ? lﬂﬂ” r, the rollers of vargd | er

type 100 are M Igﬂ M’I driven to.shift the ar t ijcTHS i SHEEMeHAS BEEN ij on
Is

of sarrow Y (fnthe ion of the“Second positidn). RBPLACED

In such a manner, the transferring apparatus 200 is—Tapabte—of
transferring an _grticle i direction perpendi cular to the direction
of advance of tﬁg %g%tQOIEe?gdnveyer and this shift can be reversed.
Conpared with the construg! n@Rndd b? &R&ns?reamEearitaRale AP RMMIMS iy
which the entirety of a conveyer apparatus such as a belt conveyer,
roller. COoNy@¥elt@hsCh&:N conveyer is el evated using an

air-cylinder or the like so as to change the direction of the _
transportation of an arti eranspbetihangher airitdc125 tapFaraitupoid iagcor di ng
to the enbodi nent of the present invention is extrenely sinple in

structure and chy heans ofassemrhdhegortihgwconsteyer provided with a
Furthernore, due to sinplicity in

plurality of rotary shaft means having rollers of
variable outer diameter type as set forth in claim 1
mounted on shaft portions thereof:;

supplying a fluid to said rollers of variable
outer diameter type at said first position; and

raising said article from said transporting
conveyer and transporting it to a second position.
13. A method of transferring articles, comprising
the steps of:

transporting the article to a first position
by means of a plurality oflrotary shaft means having
rollers of variable diameter type as set forth in claim
1 mounted on shaft portions thereof;

discharging a fluid from said rollers of
vafiable outer diameters type at said first position;
énd

lowéring said article and transporting said
article to a second éosition by means of another
transpdrting conveyer separately prepared.
14.' A roller of §ariable outer diameter type,
comprising:

- a holding member having a plurality of through

holes radially arranged along a side surface thereof

This Sheet Has Been Replaced
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- 22 - 1 Mel lability of an equi pnent i ncl udi ng such_

an appar at us ha enhanced. Her Tmatsm;&ﬁlryﬂb iBEEN
i s needl ess t ﬂuﬂm“ single unit, of the afore-ne t|one¢m:_p er .
appar at us . ol'lers of vari atﬁGe “out er di anet er ‘
itself be used as a conveyer apparat us for transporting articles as in
the prior art sferrin ar at us_300. accordlng
Lo anot her enbom?earwflﬁ%%&@n?f%%@@rﬁq BRLY PRI STTHERIDS o

e o Voo S AT g 100 200 (he arrangerem o
transferring apparatus, arn %Tdtérg eresp(?cqﬁq,éi rﬁrq__ @%f@f&%ﬁ'é;ﬁé' on

n of arrow

of arrow Y to 15 transfe I rectl or- vi ce ver sa.
through holes and forming a roller peripheral surface;

said sliders being urged and aisplaced by a
£luid suppled to said fluid supply opening in such a
direction that an outer diameter size of the roller is
enlarged.

15. A roller of variable outer diameter type as
set forth in claim 14, wherein the rollers of variable
outer diameter type are mounted on a plurality of
rotary shaft means pfovided in a conveyer apparatus.
16. An apparatus for transferring articles,
including the roller of variable outer diameter type as
set forth in claim 14, said apparatus comprising:

a plurality of rotary shaft means having said
rollers of variable outér_diameter type mounted thereon;
and

conveyer means arranged in the vicinity of
said rotary shaft'means; |
17. An apparatus for transferfing articles as set
forth in élaim 16, wherein said conveyer means érrahged
in the vicinity of séid rotary shaft means comprises
at leas tone of a belt cénveyer, a chain conveyer and a
roller conveyer.

18. A roller of variable outer diameter typé,
comprising:

a holding member having a plurality of through

S
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The transferring apparat us 300 basically - includes threg

means, viz. tTansport betts — 37A, a conveyer apparatus
plurality of r ' {agfrEaNS mpngd\MthroHers
outer 20 di arrgmﬂ'ltllgg"m i I" t hereon, “@nd a rol | er conveyer
I's separately prepared. u s « More specifically, it is provided
with first ~conveyer_ neans, havj.nq .t hree, four d six-roll 0

vari abl e outer 3'1° &rsrat:wed f(%ilf%?l ngaé‘(?nl% 3 iee siﬁrfr% é ,t%ée%%ée%t?r\l/%l Y,
fromthe left-h [ t,. 1 . ' 'ggﬂ | n @ﬁgqgg \,

means .i ncl udi ng%tr}\%&é%% “{)Ygtﬁ acgtr';t\}%;?erssdp?}% g)\rﬂr ange%néat oth m%gi v:?%@l{i he

vicinity of the fj.r GULEY §lo1®ans, and further with
- 23 - 1 th§£#6fﬁg} c nve?%r 42 as third conveyer neans which

intersects at a predeter M8 sPddt iia patiakkd slidably in said

through'héles and forming a peripheral surface of the
roller;

said sliders being urged and displaced by a
fluid suppliedlin said fluid supply opening in such a -
direction that an outer diameter size of the roller is
enlarged; and | |

a member for restricting an operating range
of said sliders. |
19. A roller of'vafiable.outer diameter type,
comprising:

a disk boay having a plurality of through
holes radially arranged along a side surface thereof and
provided with a fluid supply opening communicating with
said through holes; | _

sliders respectively fitted slidably in said
through holes and forming an outer pefipherél surface of
the roller; |

| said sliders being urged and displaced by a
fluid supplied in said fluid supply opening in such a
direction that an outer diameter size of the roller is
enlarged; and
| a side plate'arranged at a side surface of
said disk body. |
- 20. A roller of variable outer diameter type,

-

as Been Replaced
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conveyer neans. -In order for an article to be transferred

5onto the r ranged in the direction of arrow A at a
pr edet er m neﬂ E mm Fm Hmsel y from tgg . rol | er cpaveyer each of
the rollers di ameter Type 100 has the ah GHIS SHHHTHASQEEN

as gradual |y varled |n such a manner as to be tw stpd '”REPQA
arc-like fashion. I ncidentally, the roll ers—of—vart+eab+e .
out er dlaﬁ%?%Prfﬁb%gloo are pomer transmtted by pulleys 34 and

35 and a cross-bel { (not shou .{ ofel e, 051 HERNsen alhgagapykioxs from

drive shafts 22A, 28A and® one roller of varla ut er

di ameter type 199r$§?hdh fodnt & % 5?1 a&PrﬁR§é&yaﬁaﬂ%t adty@ihb¥ecand

journaled in etermne er thereto earlng means from
both sides thergg e thereof: At this point, it will be needless to say
20 that the cross ft may be a round belt, a timng belt or any ot her

optional power tran3n1ttlQQl&Eﬁﬁsrespectlvely flté@dnﬁmidaheg in shed
f oregoi ng, the

through holes and forming an outer peripheral surface
of the roller; \

said.sliders-being urged and displaced by a
fluid supplied in said hollow shaft in such a direction
that an outer diameter size of the roller is enlarged;
and

a member.for restricting an operéting range of
said sliders.

2. A roller of variable outer diameter type,
comprising:

a hollow shaft having a plurality of through
holes radially arranged along a cylindrical surface
thereof;

sliders respectively fitted slidably in said
through ﬁoles_and forming an outer pefipheral surface of
the roller;

‘said slideré'being urged and displaced by a
fluid supplied in said hollow shaft in such a direction

~that an outer diameter size_of the roller is enlarged;

and

a side plate mounted to said hollow shaft.

Sheei Has Been Replaced
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transferring apparatus 200, 300 using rollers of vari abl e outer , 0 :
di aneters type in accordance with the 25 present invention is capable QP///
I istant aneously lifting an article to be transported by supplying
canpr essed air, so that the direction of transportation can be

vari ed and diverged or joined such &rfilcdes at as high

- 24 - 1 speed. [ Exanpl e 2] O her roller
of variable outer dianeter type 400 according to another enbodi nent of
t he present 5 invention wll be described with reference to Figs. 12 -

- to 15. Conmpared with the rollers of variable outer

~diameter type described in Exanple 1, rollers of vari abl e outer

.~ dianeter type 400 to be described in '

S L LS L
N
=

I7




10 Exanple 2 is so constructed as to omt a sealing nmenber 9 using the
di aphragm functi on. More specifically, the roller 400

i nel udes a hol di ng nmenber provided with a plurality of through

“holes radially arranged aleng a side surface thereof 15.and a

fl ui d-feedi ng opening conﬁunicatingZMﬁh t hese t hr ough hol es and
sliders respectively fitted slidably in the through holes and form ng
a roll-er peripheral surface, wherein the sliders are urged and

di spl aced by a fluid supplied into the fluid-feeding opening in such
20 a direction that the roller outer diameter size is enl ar ged.

Al so, the clearance (interstice size) between each slider and a though
hole in which it is slidably fitted is dinmensioned to be several tens
[err]m and by 25 finishing the fitting state in the order of H7f6 the
roller of variable outer dianeter type is made conpact in structure
and small in outer size. - Fig. 12 is a cross-sectional view
of rollers

FIG. 2




- 25 - 1 of vaiiable outer dianeter type 400, showi ng the state of -

mounting it on a hollow shaft 121. Fig. 13 is a
crdss-sectional view taken al ong the line XIl'I-XI'll in Fig. 12,
iltustrating the state 5 in which géé i§ supplied in the holl ow shaft 121
to enlarge the roller outer dia drS Here, however, "O rings
-are omtted as shown. Fig. 14 is an elevational view of a

sl i der 124, and Fig. 15 is a plan view of the slider 124. 10

First, the hollow shaft 121 is prepared for. providing a holl ow portion
132 at its axial center for supply of a fluid such as air. This holl ow
shaft 121 Is sealed at its one end with a plug 129 and has its

ot her end having a rotary-type air coupling (rotary 15 joint) 130 attached
thereto so as to deliver air of a
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&

pr&edet ernmi ned pressure thereto. Mreover, the hollow shaft 121 is
journaled by a pair of bearing at both sides thereof to be spaced with
a predet er m ned di stance. 20 The rotary driving of the
holk!l ow shaft 121 is carried out by a drive notor, a pulley and belt
nmeans; a drive nmotor, sprockets and.a chain; a drive notor and

gear transm ssion neans or the |ike (4n§1d3 t hem not shown). 25
Further, the hollow shaft 121 is provided at two sites in the vicinity
of the bearings 131 with four t hrough holes (eight in total) radially
arranged by every 90 degrees along a side surface t her eof which

- 26 - 1 communicate with the holl ow portion 132. The

hol | ow shaft 121 has a di sk body 123




]

segurely nounted thereon as nenbers for retaining sliders 124 as w |
| at er be described. Fig. 12 shows - 5 the state in which they are nounted
at*two sites. _ Each di sk body 123 has four perforated

openi ngs or through holes 128 radially arranged corresponding to the
t hrough holes 122 with each hole BgnmBnicating with each other. 10
Furthernore, in each through hole 128 of the di sk body 123, there is
slidably fitted a slider 124. In the enbodi ment of Fig. 12, one disk
body 123 is provi ded with fou;E§ILjE;s fitted in the through

hol e 128. 15 Each slid 1 mclwfles a supporting shaft

124A and outer peripheral surface portions 124B of the rollers as well
as in the Enbodinent 1. Its detailed : configurationgas shown in Fig.
14. ‘The_shaft 124A is fitted in the correspaondin 20

t hrough hol e 1289t /bdetermi-ned.clearance —————(¥ ﬁ£~'ﬁi size) in

-

sitein Fig. 12) w

the state of a fit of A T1 gﬁa PTOVI OG(h al oneyf éﬁSSites (one
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"O'srings 125 in its outer pefiphe}aL portion to prevent air | eakage
and, to ensure a dust proof. As a matter of 25 course, the shaft 124A is

suﬁiaoe-finished by a | athe or grinder to the extent that it has a
mryor state or a nearly mrror state. Wien the slider is resin-nolded,
however, its surface finish is nmade quezgﬁsary by :

- 27 - 1 inproving the surface roughness of a nold used. _
The roller outer peripheral surface portions 124B which hold a recess
124C between themare arc-shaped and arranged point-symmetrically so
as to 5 forma roller outer peripheral surface of a pr edet er m ned
angle (roller outer dianeter). By arranging the arc-1Iike
portions 124B so t hat they arﬁ:d vcsted ith a predeterm ned di stance
point-symetrically, where the sli#er 4 ade arranged
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10 radially at four sites every 90.degrees, the arc portions 124B is

prevented frommutually interferring with each other, thereby
confinuing to forma continuous roll er outer peripheral surface when
the’roller dianeter S enlarge%. %3 The surface
configuration of the roller peripééL | surface nmay be set as desired.

It may be snmooth as shown in _Figs. 13 and 14 or alternatively may

be corrugated, as shown in Fig. F:aEdcg, ss?that it has U- or V-shaped
shal | ow grooves | OF which are forme C with a predeterm ned di stance
substantially over an entire surf,ace thereof. O course, it may be
knurl ed by grooxgs 10F cregsi ng W th one anot her. ' '
Further, the rol Iﬁblro‘é erd fer i% jur f a2 portion be opti onal

also in its crossisecgtion| It PR5 may]be a

substanti al —=stape—a% our v 3
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+ 28 - The annul ar recess or groove 124C is provided

with a ring-shaped tension coil spring 126 corresponding - ‘to the rubber
fing 11 in Exanple 1 so as to be fitted t her ei nt o. 5 The
function of the ring-shaped tension coil spring 126 is, as described
in Exanple 1, to restore the 8I/d&s 124 to the initial state, i.e. to

the state in whi ch the outer dianmeter size of the roller is a snal
original size. 10 The di sk body 123 has side plates 127
respectively arranged at its both side surfaces. The side plates 127
serve to regulate (limt) the stroke ends of the sliders 124 while

preventing rotation of their supporting shaft. 15 Mor e
specifically, in case that air of a :
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predeterm ned pressure is supplied i nto the through
side plates 127 regul ate the nmaxi mum

out er peripheral surface formed by the sliders 124 and prevent the
sl gders 124 20 fromfalling off the through holes 128.

rol ler of variable outer dianeter Spd4 3 400 with the foregoing
construction is caused to enl arge its roller dianeter by the air
supplied through the af ore-nmentioned rotary-type air coupling (rotary
joint) 25 130. Conversely,

the air is discharged to reduce the roller
outer diameter size to its initial small size. In this case, the speed
of response of the sliders 124

_ ~holes 128, the
outer dianeter of the roller

The

for the air ranges fromseveral tens
nsec to several - 29 - 1 hundreds nsec
and hence is extrenely fast. H—-- Nl ceyrse, needl ess to say, a
speed controller / : M :
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degigned to control the speeds of air inflow and outflow may jointly
be utilized.. 5 Incidentally, in Fig. 12, the position of the -
sI¥ ders shown by two-dot chain lines represents the state in which
they are actuated by the air to enlarge the roller outer dianeter.
Wiile in the foregoing embodi ment de€cfilcdd 10 in connection with Fig. 12,
two rollers of variable outer diameter type 400 are arranged for the
hol I ow shaft 121, it is nee1§e s;gf S hat the number and “the
sites of mounting of the rollers 1v abl ut er di aneter type 400
Is optionally set and may be variedI as desired. Furt her,
the configuration and the conbined Structure of the disk bodies 123,
the side plates 127 géi?. ray optionally be vari ed.

‘For exanple, as in rollers 20~qi 4Bt ype 500 shown in
Fig. 16, the disk boﬂ and y integrated to form
menbers t hat | g mentier s nd e stroke ends of

124 A
123
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the sliders 124 may be regulated'by stoppers 177. Further, as
in‘rollers of variable outer 25 dianeter type 600 shown in Fig. 17, the

dixsk bodi es ‘and the hollow shaft in Fig. 12 nmay be integrated to hold
sliders, and as in rollers of variable outer dianeter type 700 shown in
Fig. 18, the disk bodies, the holldwl /13 - 30
- 1 shaft and the side plates may be integrated to each ot her. Any
of such nodifications may possibly be adopted as desired.
Also, in Fig. 16, in lieu of stoppers 177 for 5 regul ating the novenents
of the sliders 124, pins may be projected fromthe holding nenbers to
~restrict those novenents laterally of the shafts and the roller outer
~peripheral surface portions. (not sh — More specifically,
a roller of variable outer p | ! :
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10 -di ameter type may be constructed that includes a holding menber
prﬁVided with a plurality of through hol es ~radial ly arranged al ong a
surface thereof and a fl ui d-feedi ng openi ng communi cating with these

t hough hol es; and sliders respectively fitted slidably in the 15

t hrough holes and formng a roller oqtz&r/ pgri phr al surface, wherein
the sliders are urged or displ aced by a fluid supplied in the

flui d-feeding opening in such a direction that the roller outer

di anmeter size is enl arged. 20 Furt hernore, the di sk bodies,
t he side plates, t he hol |l ow shaft and the hol di ng nenber forned by

I ntegrating these conponents may optionall y(he altered in their
structural conponents and their maghining ~ neans, and nmay be nade of
pol ystyrene resin material 25 (PS : [n material or FRP which may
- be resi n- nol ded. X ion of a conveyer
‘apparatus or transferri ng-eppatht us const ted using the rollers of

51
}.

~
/ .

:

54
57

NN NN N

NN N NN

A\

yd

SO N RN NN NN NN N

B

600
\

FI1G. 17
126
i
B
|
!

AANANANANANAN

O—-52

NN




- 31 - 1 variable outer dianeter type 400, 500, 600. or 700

described in Exanple 2 is onmitted for the reason that they may be
repl aced for rollers of variable outer di aneter type 100 described in
Exanple 1 to build up a 5 similar construction. As
deécribed i n the foregoing, accordlne dplq% roller of variable outer

di aneter type of the present @ ti'o the roller outer periphera
size (outer di anet er size) can be |nstantaneously altered mnth 10
’stablllty in a sinple structure without necessitating a

preci si on-machi ned part, even with such a high pressure

2 2 ‘fluid as may vary from5 Kgf/cmto 8 kgf/cmin
pressure nmagnitude. Also, the life of repetxfion and the reliability
are markedly. 15 Further, in thelconstruction of not using a
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di%phragm t he outer configuration size can be reduced \' and the
copstruction can further be sinplified. . Fut-herore 1
cohveyer apparatus or transferring apparatus for ar | THISeSHEH] Hgé‘ﬁ?g”
rotlers 20 of variable outer diameter "t ﬁﬁe’accor ding to}the REAG
_invention, the cost of manufacture is largely reduced, - and t he
apparatus are extrenely nmade_ conpact and | i ght - wei ghted, al so enabling

2 Oiverging or POSERSS OF Wt FORIUr ariicl oo ro be carvicd out b an
oxpandes uee of o rollor S St A S 0 Sl s
: 22rol Yﬁ?tsihszl & Ip@ qelé‘g "f ®Ia v-ar |n§blae\e§ol_u earl gzlygr?pter rro . er clorrpri §i ng:
132) and a fl ui %Aé?&g?%]l? %é’e"rﬂjgﬁ;a) Fige pyyracdian PO RERADE hdikisw

portion communicating with these through holes; a

sealing member having diaphragms arranged so as to
correspond to the respective through holes; and sliders
respectively fitted slidably in the thréugh holes and.
formiﬁg an outer peripheral surface of the roller, the

' sealing member causing the sliders to urge and displace
the sliders via the diaphragms by a fluid supplied
thereinto in such a direction that the outer diameter of
the roller is enlarged. This roller of variable @uter
diameter type is ﬁounted on a rotary shaft portion in an
apparatus for transferring articles such as a

transporting conveyer or the like.
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52) connunlcatlng wth said bore characterlsed I n that cigmw;g€ﬂ§" - #
| east one hol di ng member (1; 123; 173; 51; 181) nount ed d|

indirectly to said shaft, said holding menber having a pIuraI yugh
hol es (12;- 128) radially arr#nfed.in a cylSubstituse sbeat-J& sgptemheté
and . sliders (10; 124; 54) slidably nounted in said t hrough holes to

provi de a f?gﬁa bgaqrﬁg)tmmmce and in that said fluid supply

openi ng (16; connunlcates mnth sai d through hol es (12: 128)
and fluid supplrired OROENVENTION: ROISE] ARIARLE 10l ‘L_m 1o DS o) 1

enl arge an outer. di aneter size ofTHEeSAME er. 2. - A roIIer-as-cIalned I n
claim1l1, wherein a sealing nenber (9) is |ocated mnthln sald hol di ng
menber (1), the sealing nmenber (9) having di aphragns

corresponding to said thPo&ghlRsl &¢ UﬁZ}@Rﬁﬂ1QHﬁﬁF14HﬁWF§ﬂﬁnﬂYR§l%ﬁﬂer
pressure to said fluid supply o en|n 16), act.s on e sealin nber (9)
to replace t headf‘&ﬁﬁl"&gnﬁ‘e(“@ﬁ)‘ ﬁé‘l"égy(ac&}é‘irﬁd"ttﬁ’e %é]ltd’é?‘g‘?ri%) T%s be

di spl aced

ot 4 ng rrenberr(af)"a&(iy a5°8an-ar PedE gupepe Fro BV el LAY,

S gl Bl U R 88 o Y g 015

claim 1, “herebga&@ﬁghﬂkﬂbgg HEGQE% ﬁ?ﬁBﬁE%S%saarranged so as to
correspond to the respective.through holes; and sliders
rgspectively fitted slidébiy in the through holes and
forming an outer peripheral surface of the roller, the
sealing member causing the sliders to urge and displace
the sliders via the diaphragﬁs by a £fluid supplied
thereinto in such a direction that the outer diameter of
the roller is enlérged. This roller of variable outer |
diameter type ;s mounted on a.rotary shaft portion in an-
apparatus for transferring articles such as a

transporting conveyer or the like.

Hgure 1. A " REPLACEMENT SHEET

1}/& 199

7/

REPLACEMENT SHEET

17 SEP 1996

L
Lr3

y
K
AN
ke

L
Fak e 1

-

F e
i, woned
LA iy
e dos

A

s



di sk body fo th the shaft (51 181)0[503%515 s A
roller as cl mu"ﬂﬁﬁugmﬁ/m or clai m532wherein a clear aRe t each
slider (124; %4): an ugh hole (128) in which it i< unt ed
i s di nensi oned to be in the order of mﬁutqmt['EZZ]JHV" 99 A

rol I'er as \what #&daimiedfidy Preceding claim wherein it includes nmeans (127;
177; 57, 187) for restricting a displacement anount of said sliders (124;

(10 124 ) vERaB ot BisineRr Aler i ﬁ%bﬁ'ﬁ"fﬂ%‘?feé 1haTJe S
oSSt 090 0 i s Bt e e, e bfyng\g%hﬁe@%a'uz

peri pheral surface includes a rubber menber or a pl astic nmenmber (11;

126) for retur fiZ)gcammugicalingswith said bore, chamactesispdt iy thadiit comprisesaatd

positions when fluid under pressure is no | onger being supplied to

the fluid suppligastpenenigolding nierabei52); 1230.173\bHph8tpmourited directlyyong

articles, conprising: a plurality of rollers as clainmed in any one

of clains 1 to jRdirgéthy ®osaiaysHafty®ans hoRilg erabécHaviig a plurality of through
holes (12; 128) radially arranged in a cylindrical side surface thereof; and
sliders (10; 124; 54) slidably mounted in said through holes to provide a
roller peripheral surface, and in that said fluid supply opening (16; 122; 52)
communicates with said through holes (12; 128) and fluid supplied under
pressure to said fluid supply opening causes said sliders to be displaced in
such a direction as to enlarge .an outer diameter size of the roller.

2. A roller as claimed in claim 1, wherein a sealing member (9) is located
within said holding member (1), the sealing member (9) having diaphragms
(9A) corresponding to said through holes (12) such that fluid supplied under
pressure to said fluid supply opening (16) acts on the sealing member (9)
to replace the diaphragms (9A) thereby causing the sliders (10) to be
displaced.

3. A roller as claimed in claim 1 or claim 2, wherein the holding member (1)
comprises a pipe (1).

4, A roller as claimed in claim 1, wherein the holding member (123; 173)
comprises a disk body securely mounted to the shaft (121).

5. A roller as claimed in claim 1, wherein the holding member comprises a

disk body formed integrally with the shaft (51; 181).
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the Vi CI nit _ An apgar atus as clained in claim11,
wher ei n sai Hmmmuml Mﬁm(SY ri ses at | east one of a belt

conveyor, a &hafn ‘corfveyor+and a roller conveyor. use of an
apparatus as claimed in claim10 or claim11l toS&thwéb]tﬁam&Qitl-eZZ July 1999
6.  Arolieras claimed in claim 4 or claim 5, wherein a clearance between each

slider (124; 54) and the through hole (128) i which it is slidably mounted is
dimensioned to be in the order of several tens ym.

7. A roller as claimed in any preceding claim, wherein it includes means (127;
177; 57; 187) for restricting a displacement amount of said sliders (124;
54).

8. A roller as claimed in any preceding claim, wherein the sliders (10; 124; 54)
each have an arc portion (10B; 124B) subtending a predetermined angle
which together form the roller peripheral surface.

9. A roller as claimed in claim 8, wherein the roller peripheral surface includes
a rubber member or a plastic member (11; 126) for returning the sliders
(10; 124; 54) to their undisplaced positions when fluid under pressure is no
longer being supplied to the fluid supply opening (16; 122; 52).

10.  An apparatus for conveying articles, comprising: a plurality of rollers as
claimed in any one of claims 1 to 9; and conveyor means (37) arranged in
the vicinity of said rollers.

11.  An apparatus as claimed in claim 11, wherein said conveyor means (37)
comprises at least one of a belt conveyor, a chain conveyor and a roller
conveyor.

12. A use of an apparatus as claimed in claim 10 or claim 11 to convey articles.
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