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{ " CONVBYOR UNIT

RIELD OF THE INVENTION 1

The present invention relates generally to conéeyor
units; and more particularly to conveyor units of the type
used for conveying press dies, for example. Such type
of conveyors include, for example,'the so-called free ball
hearing;' |

PRIOR ART

A dbnveyqr unit of the above-mentioned type is known
from the invention disclosed in'Japaneée Patent Publication
No. 31410/1984 filed by the same applicant as this
application,

This prior art unit includes a bar—shaped base member
40 having a plurality of cylindér bores 41 bored in the
top surface along-a longitudinal direction thereof, as
shown 1in Fig.,B. Pistons 42 are mounted withiﬁ the cylinder
bores 41 so that they can protrude out of and retract into
the cylinder bores, The cylinder bores 41 are communicated
with oné another through passages 43. In use, compressed
air can'ﬁe supplied by means of a compressor, for example,
to a passage 44 which is communicated with one of the |
'cylinder'horés 41 which is located at one end of the base
member 40 so that the pistons 42 can be kept at a raised

position,
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The pfesent i nvention relates generally to conveyor units, and nore
¢particularly to conveyor units of the type used for conveying press dies,
for exanple. Such type of conveyors include, for exanple, the so-called
free ball beafFJEkherF”ﬂ(E%ﬁV@&or unit 45, e.g a so-called free
ball bearing unit, having a plurality of axially arrénged,
- upwardly protruding rollable ball members 46, is mounted
on the verticélly actuating pistons 42 on the base member
40,
This prior art has an advantage that it can be
manufactured at low costs and can be inspected and
" maintained very easily since the unit itself may be of

a simple structure,

&% PROBLEMS ‘TD BR SOLVED BY THE INVENTION

The above-mentioned prior art conveyor unit, however,
has a serious disadvantage. That is, it has no partfcular
means for lowering the unit body 45. In fact, the

compressor is opened to exhaust the cylinder bores 41 in
the base member 40 of the compressed air. The compfessed
air is thus exhausted by virtue of the weight of the unit
body 45. In addition, because the base member 40 is of
an quﬁgated structure and, as a result, the descending
motion is very slow, it takes -too lqng a time for the unit
5 to descend completely, hindering a sequence of operations

- of conveying workpieces from being smoothly done and thus
greatly reducing the wofking effiéncm

SUMMARY GF THE INVBNTION

An object of the present invention is to provide

an improved conveyor unit which is capable of quick
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Aspriof art unit includes a bar-shaped”base menber 40 having a plurality of
¢yl i nder bores-41 bored in the top surface al ong a longitudinal direction
thereof, as shown in Fig 1. Pistons 42 are nDunted wi thin the cylinder

bores 41 so tha i t he &a gtrude gut of and re i intp the cylinder
pores. RSk Wn%@ RBFEENGANE BOEbARE LRt BAT b £BI Bhed bt et CKEF ough

passages 43 ' use, conpressed ajr can,be supp lh g . neans of a
conpr essord eﬁ%ﬁ“@k%&pm@tlﬂﬁsatbﬁég yetasipprene the heRaY e@f wit h one
of the cylinder bores 41 which is | ocated at one end of the base nenber

40 so thatsub&ew%mbn\gorks

To achieve the above object, the present invention
prov1des a conveyor unit compr131ng a unit body 1 having
cyllnder bores 3 in which rolling member supports 2 provided
with rollihg members 9 are mounted, wherein a raising port

. 8 and a lowering port 12 are proviﬁed, through which a
fluid can be introduced into said.cylinder bores 3 from
' outside so that said rolling member supports 2 can be raised
.and lowered,

_ In the conveyor unit so constructed, a fluid, when
introduﬁed through the raising port § of the unit body 1
into the cylinders 3, will raise the rolling member supports
2 and will maintain the supports 2 in a raised position
in whicﬁ the supporfs protrude out of the unit body 1.

Meanwhile, if a fluid is introduced through the
lowering port 12 into said cylinders 3, the rolling nember
supports 2 is pressed and smoothly lowered by the fluid,
whereby the rolling members 5 will descend into the unit

body 1.
- BRIBR DBéCRIPTIBN OR THB DRAWINGS

The invention will now be desribed, by way of example,
with reference to the accdmpanying drawings, in which:

‘Pig. la is a fragmentary sectional elevational view
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42.can be kept at a raised'position. - Further, a conveyor unit 45, e. Q
a so-called free ball bearing unit, having a pIurallty of axially
arranged, upwardly _protruding rollable ball nmenbers 46, is nmounted on the

vertically actuating, pi stons, 42 on the base .enbe S prior art
has an ad@ftaa'geeﬁmf%llwfcﬁ AR raccorting to 'the
present invention, 'in which an intermediate portion is

omitted;

Fig. 1b is a fragmentary plan view of the unit, ‘in ;

—-—

which an intermediate portion is omitted;

‘Rig. lc is an elevational view of the unit;

Fig. 2 is a sectional view of ‘the unit in use;

Rigs., 3 to 5 are sectional views shoWing'principal
parts of.other embodiments; and

| Rig. 6 is a sectionai view showing a prior art unit,

DBTAILBD DBSCRIPTION OF THB PREFERRED BMBUUiMBNTS
FIRST -BMBODIMENT

In Figs., la - 1lc, 1 designates a bar-shaped unit
'hody, which has a top lid la; body member 1b and hotéom
plate lc, respectively having a predetermined length,
These members 1a, 1b and 1c are laid on dne another to
- form a laminar -structure, and are connected together by
means of bolts (not shown), for example. Rolling member
.suppdnts 2, generally in the form of a tube, are vertically
. slidably mounted in a plurality of cylinder bores 3 which
are formed at predetermined intervals in the top surface
" of the tdﬁ 1id la and the body membér 1b of the unit body
1. Bach support 2 has a hemispherical recess 2a formed
.in its top sﬁrface, in which a main hall 5 is rollably

mounted with rollable small balls.4 arranged between it
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lL.ow-costs and-can be inspected and nmaintained very easily since the unit

citself may be of a sinple structure. The above-nentioned prior art
~conveyor unit, however, has a. serious disadvantage. That is, it has no
partlcular means for . lowering the unit_bogdy

45. f conpre
i s openeand tbﬂe&ﬁ&uﬁﬂh@hécé§l$hHE#CBoreBaQ SHPPHEtb&séaﬁeﬁbgfaﬁégg; fﬁgr

2b formed around a lower portion thereof, which engages
with a circumferential ridge portion 3a formed along-an
~upper portion of the cylindrical inner surfaqe of the
corresponding cylinder bore 3, whereby the support 2 is
prefeqfed from ascénding, O-rings 6 and 7 are provided
'to seal.hetween the pefipheral surface of the support 2
andithe cylinder bore 3. ‘

The bottom plate lc of the ﬁnit body has an inlet
port 8 formed in its top surface at one end thereof, The
lbotfdm plate 1c is provided with a groove 9a formed in |
its top surface alongia central lbngitudinal_direction
thereéf, which groove 9a defines a communication passages

9 which connect the inlet port 8 to the cylinder bores
3 in the body memﬁef 1b when the body member 1b is mounted
on the bottom plate lc. A lower attachment 10 has a.
conduction ﬁassage 11 which connects to the inlet port
| 8 of said Eottam plate lc. A compressor, for example,
may be connected to this conduction passage 11 in or&er
‘to sUﬁply compressed air into each cylinder 3 through the
communication passages § in‘the unit body 1.

The -body member 1b of the unit body 1 has an inlet
port 12.formed in its top sﬁrface.at one end portion
thereof, ‘which port 12 allows doﬁpressed air to be intro-

.duced into the cylinder bores 3 such that the compressed
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2 - coﬁpressed ain. The conpressed air is thus exhausted by virtue of the
vwei ght of the unit body 45. I n addition,

air presées on the fop-surface of the flange 2b of each
support 2. Meanwhilé, the cylinder bores 3 are connected
.to one another thrdugh a communicating passage 13. An
Jpper attachment 14, having an inlet passage 13 connected
" to the inlet port 12, is secured to the top surface of
the unit body 1 at one end portion thereof by suitahie
means'éqch as bolts,

In use, a plurality of the so constructed conveyor
units are arranged in corresponding grobves provided side
by side in a table 16 in such a manner that the main balls .
9 on the.supports 2 are sunken in these grooves,

| In.such a case, compressed gir is introduced through
the inlet passage 11 in the lower attachment 10, fhen_
thfbuéh the inlet port 8 and communication passages 9,
into each cylinder bore 3 from below. The support 2‘mounted
in each cylinder bore 3 is therehy raised, as shown in Fig.
9, whereby a workpiece placed on the table 16 will he liftéd
: froh the table -surface and kept at the raised position,
The wo;kpiece so raised is movable on the main halls-5
on tﬁe supports 2 in any direction, and it can readily
be moved to a desired position,
Subsequently, the compfessed.air is drawn off through
'~ the inlefipassage 11 in said lower attachment 10 and,
simultaneously, compressSed air is introduced through the

.othef-inret passage 15 on the upper attachment 14, The
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because the base member 40 is of an elongated structure and, as a result,
tthe.descendlng'm)tlon is very slow, it takes too long a tinme for the unit
5 to descend conpletely, hindering a sequence of operations of conveying

wor kpi eces from being snoothly "done .and, thus greatl reduci th
wor ki ng newfliyciiatgpduced comﬁ%essed air will %loﬁgfirodéh t euo%%%r ©

inlet port 12 and codmunication passage 13 into the ﬁylinder
bores 3, and will press the top surface.of the flange 2b
of each support 2, causing the support to descend, whereby
- the main ha11s~5 on the supports 2 are sunken below the
level of the top surface of the table 16 and the workpiece
will then rest on the table 16. |
This embodiment has an advantage that the supports

can be very smoothly and quickly lowered and, therefore,

T
AR
]

' objects -such as workpieces can he-conveniently conveyed
since means is particularly provided for lowering the
.suppdrtsz by introducing compressed air,

In-addition, the conveyor unit is of a not so
complicated'construction and may be manufacturgd at fow
costs, It may also be operated easily,

SBCOND EMBODIMENT

While the first embodiment is arranged such that
e _ the supports'2_are raised and lowered directlj by means
- of compressed air, another arrangement such as that shown
in Fig;.3 may also be possible.
Tﬁat is, the conveyor unit of Fié. 3 includes pistons
18 ﬁaving a projection 17 provided at its center on the
- top thereof, The pistons 18 are mounted in cylinder bores
19 at a lower position, and aré connected to the lower
surface of the supports 2 through pins 20 protruding from

ect Has Been Reﬁaced
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DE-A-32 .12 793 discloses a conveyor unit according to the preanble of
claiml. Figs 6 and 7 thereof show a first enbodiment of the conveyor
unit conprising individually controlled supports for rolling nenbers.

F -
igs. 9 ttci'nelztop o hslasufiopcruorgeencttlsohnosvv137 bar-like unit body with int egrat ed

To lift the spports 2, compressed air is introduced
into the cylinder bores 19 through the inlet port 11 and
conﬂuction port 8,jtherehy to press the pistbns from_beloﬁ.
Meanwhile, in order to lower the supports 2, compressed
air is-introduéed into the cylinder bores 3 through the
other inlet 15 and port 12, whereby the top surface 6f
the ffange 2a of each support 2 is_pressed downward and
the supports 2 are.therehy lowered,

% THIRD BMBODIMBNT

Bbth_of the ahove—descrihed.emhodiments cbmprise
a unit body 1 which includes rollable member supports 2
.integral therewith, Another, third, embodiment will next
be deécribed which comprises a base as raising and lowering
means, and a sefarate bearing unit provided with rollable
members, _
In Fig. 4, a base 21 comprises a top lid 2la, a body
member 21b and a bottom plate 21c, respectively having
a predetermined length, Theéd members 2la, 21b and 2lc
are laid on one another to form a laminar structure, and
are ddnnected together by means of bolts (not shown), for
example.- Pistons 22, used to raise and lower a conveyor
unit. body 23 provided with a plurality of rollable main
| balls 5;jare vertically slidahl& mounted in first Cylinder

chambers 24 arranged side.bj side along a longitudinal
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supports, wherein.the support body is raised. However, both enbodi nents
.conprise only ports for raising supports and, therefore, the
di sadvant ages, nentioned above with regard to Fig. 1 are also valid.
PROBLEIVS TO BE SCLVED BY THE | NVENT| ON )

direction in an upper portion of the base 21 Bach piston

22 has a flange 22a provided around its lower_portion,
and its top surface 22b lies substantially level with the
top surface of the.top lid 21a. Reference.numefals 25
and 38.designate passages interconnecting adjacent first

~cylinders 24, which passages are used for lowering'and
raising the pistons 22, respectively,

" Under the fﬁrst cylinder chambers 24, a plurality
of second communicating cylinder chambers 26 are arranged
side by side along a longitudinal direction in a lower

portion. of the base 21. An auxiliary piston 27 is mounted
vertically slidably in each cylinder chamber 26, which
piston 97 has a through hole 27a formed substantially at
its central portion, An inlet port 29 is formed in the
top- surface of the bottom plate 21c of the base 21 at its
one end, which port 29 is connected to the lower ends of
the first cylinder chambers 24 through, a communication
paséage 30. A lower attachment 31 is provided with a
conduction passage.32 which communicates with the inlet
port 29 of said bottom plate 2lc. A compressof,_for
example, may be connected to the conduction passage 32
to infrdduce compressed air into the first cylinder bores
24 through the communication passage 30 in the base 21.

An ‘inlet port 33 is- formed in the top surface of

the top 1id 21a of the base 21 at one end, which port 33

< i




Therefbre, It is an object of the present invention to provide an inproved
sconveyor unit- having an increased |lowering velocity. This object is
achieved-by the features of claiml. Further advantageous enbodi nents are

SpeCifie%é'%&?ﬂ%ﬁ645ma?15§'gbmﬁressednéir'to be supplied to press
on.thé top éurface of the flanges 22a of the pistons 22
through a communication passage 34 and first cylinder boreé
24. An upper attachment-35, provided with an introductidn
pasédge 36 communiéating with the inlet port 33, is mounted
on the top surface of the top 1id 21a of the base 21 at

| one énd_hy suifable means such as bolts, The unit body
23 is mounted to the top 1id 21a of the base 21 by méans
of bofts_37 extending through bores 39 provided at pre-
determined positions between the_roflahle members 3,

In this embodiment, compresséd air introduced.through
the intfoduction passage 32 in thé.10wer attachment 31.
will flow into a lower portion of each cylindef bore 21
.via,the inlet port 29 and commhnication ﬁassages 30 and
38.. Bach lifting piston 22 mounted in the first cylinder
bore 24 will thereby be raised, and compressed air is
allowed to flow into the second cylinder chambers 26 via
the:through holes 27a in the auxiliary pistons 27, thereby
to lift the auxiiiary.pistons‘27 to support the lifting

" pistons 22, The unit body 23 will then be pressed upward
by the 1ifting pistons 22, and kept at an elevated position,

| ‘In this embodiment, since bolts 37 interconnecting
the unit body 23 and the basé 21 will serve as guides for'
the unit body 23 as it is'raiséd and lowered, an advantagé

'is obtained in.that the unit.body'ZB will be smoothly raised
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Advant'ageousl y, with a conveyor wunit according to the invention
.t he descending velocity is not only dependent on the weight of the support

an? Pore nmenber, but ‘is increased by introducing fluid through a |owering
inlet port.
por lowered without run-out,

“The lifted workpiece is movable on the main balls
-5 on the supporfs.Z in any direction, and it can readily
be moyed to a desired position,

Subsequently, compressed air is drawn off through
the inlet passage 32 in said lower attachment 31 and;
éimultangously; compressed air is introduced through the
other inlet passage 36 in the upper attachment 35, The
newly 'introduced compressed air will flow through the other
inlet ports 33 and communication passages 34 and 25 of
the base 21 into an uppér portion of the first cylinder
bores 24; and will press the top surface of the.flange
22a of each 'support 22, causing the support to descend.
‘The auxiliary pistoné 97 will also descend and the unit
body 23 will smoothly and quickly descend together,

When two types of pistons are used, such as 22 and
27 in the third embodiment, an advantage may be achiéved
in that a relativel& large load can be carried. However,
it is not essential to use two iypes of pistons. An

. arrangement using only one type of lifting piston 22, such
as that shown in Rig. 5, may also be possihle,
-_While in the above-described embodiments compressed
air is used to raise and lower the éupporis 2 or the unit
body 23, the present invention is not limited to this,

" but other fluids such as oil may alternatively he used.
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3 Thé ihventioh wi |l now be described, by way of an exanple, with
reference to the acconpanyi ng draw ngs, in which:

Fufthef, an ekplénation has been given with respect
to an arrangement in which a unit body 23 in the form of
a so—bailed free ball bearing unit is raised and 1owéred,
The present invention is not limited to this, but it is
also widely applicable to other unit bodies provided with
rolling members comprising, for example, a needle roller

bearing, ifresgective of the details thefeof, such as the
length or shape of the unif body 23.

" All the features of the conveyor unit according to
the preéént invention may be freely modified or Changéd
witbin the intended scope of thé infention.

'As.Will be clear from the fpregoing, the present
invention achieves a sigiﬁificant advantage that, because
of the presence of a separéte meahs for lowering rolling
member supports or pistons, these rolling member supporfs
or piétons can be lowered more smoothly and quickly as
compared to those in prior art units which have no such
lowering means,

The unit of fhe inventibn.can thus greatly serve
for operations such as conveying of workpieces.

In additfon, the unit of the invention has another
advantage that it can be manufactured at low costs and
can be fépaired or maintained easily because of its simple

overall structure.

_ﬂ___;__;_.____————
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CLAIMS

A conveyor unit comprising a unit body (1) having cylinder
bores (2; 19) in which rolling member supports (2) provided
with rolling members (5) are mounted, wherein a raising
inlet port (8; 11) and a iowering inlet port (12, 15) are
provided, through which a fluid can be introduced into said
cylinder bores (3, 19) from outside so that said rolling
member supports (2) can be raised and lowered.

A conveyor unit according to claim 1, wherein pistons (18)
for raising and lowering of said supports (2) are mounted
in the cylinder bores (19).

A conveyor unit comprising a bar-shaped unit body (23)
provided with a plurality of rollable members (5) which
protrude partly from the unit body (23), and a base (21)
adapted to raise and lower the unit body (23), wherein the
base (21) has a plurality of cylinder bores (24) formed in
its top surface along a_longitud;nal direction_tberebf,

pistons (22) being moﬁnted in the cylinder bores (24), and

wherein a raising inlet port (30) and a lowering inlet port
(33) are provided, through which a fluid can be introduced
into said cylinder bores (24) from outside so that <the
pistons can be raised and lowered.

A conveyor unit according to claim 3, wherein an auxiliary
piston (27) for raising and lowering and keeping said
lifting piston (22) for raising and lowering and keeping
said lifting piston (22) is mounted in a second cylinder
bore (26) which is provided under and communicated with the

first cylinder bore  (24), ‘and wherein said,base (21) is

provided with an inlet port (29) which communicates with
sald first cylinder bore (24) for raising both of said

Fig 1 Is a sectional view showng a prior art unit; Fig. 2
I's. a sectional view showing a first enbodi nent of the unit;
and Fig 3. is a sectional view of another enbodi nment. In Fig.
2 a conveyor unit | includes pistons 18 having a

w13

pistons (22, 27).

A
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projection 17 provided at its centre on the top thereof. The pistons 18
are nounted in cylinder bores 19 at a |ower position, and are
cohnected to the lower surface of the supports 2 through pins 20
protruding fromthe top of said projections 17.

14
5. The conveyor unit as claimed in claim 3 or 4, wherein said

base 21 has at least one guide member (37) projecting from
its top surface, and the unit body (23) has a through hole
formed therethrough for insertion of said guide member.

This Sheet Has Been Reﬂlaced
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To lift the supports 2, conpressed air is introduced into the cylinder
bores 19 through an |nIet port. 115and a conduction port 8, thereby to
press the pistons 18 from bel @onveddraowds | e, in order to |lower the supports

2, conpressed ait’is - yperRACT OF THB DISCLOSURB

A conveyor unit comprising a unit body havihg
'cyliﬁder'bores - in which rolling member supports provided
with rolling members are mounteﬂ, wherein a raising inlet
port = and a lowering inlet port are provided, through
which a fluid caﬁ be introduced into said cylinder bores

from outside so that said rolling member supports can
be raised and lowered. Althoug the arrangement is of a

. simple structure which can be manufactured at low costs

-
e

S and can be repaired or maintained easily, the rolling memhber
supports can be actuated to ascend or descend smoothly

and quickly by introducing air into the unit through the
ports. The unit of the invention can thus greatly

" gerve for operations such as conveying of workpieces,
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- ntroduced into the cylinder bores 19 through another inlet 15 and a port
12, whereby the top surface of a flange 2a of each support 2 is pressed
downward and the supports 2 are thereby | owered. The above descri bed
enbodi ment conprises a unit body 1 which includes rollable nenber supports

2 integral therew th.

FIG.1(a)

L-,S—Tl}

| <10
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Anot her enbodi nment will next be described which conprises a base as raising
and | owering neans, and a separate bearing unit provided with rollable
menbers. In Fig. 3, a base 21 conprises a top |lid 2l1a, a body nenber 21b

and a bottom plate 21c, respectively having a predeterm ned
| engt h. These nenbers 2l1a, 21b and 21c are laid

1
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on.one another to forma |lam nar structure, and are connected together by
nmeans of bolts (not shown), for exanple. Pistons
4 .

Z
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The present invention relates generally to con;eyor
units; and more particularly to conveyor units of the type
used for conveying press dies, for example. Such type
of conveyors include,.for example,.the.so—called free ball

bearing.

PRIOR ART

A conveyor unit of the above-mentioned type is known
from the invention disclosed iﬁ Japanese Patent Publication
No. 31410/1984 filed by the same applicant as this
application,

This prior art unit includes a bar-shaped base membef

40 having a plurality of cylinder bores 41 bored in the

top surface along a longitudinal direction thereof, as

shown in PFig. 6. Pistons 42 are mounted within the cylinder
bores 41 so that they can protrude out of and retract into
the cylinder bores. The cylinder bores 41 are communicated

with one another through passages 43. [n use, compressed

air can'he-supplied by means of a compressor, for example,

to a passage 44 which is communicated with one of the

'jcylinder.bores 41 which is located at one end of the base

member 40 so that the pistons 42 can be kept at a raised

position,

This is the replacement sheet
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theabasé 21. Each piston 22 has a flange 22a provided around its |ower
portion, and its top surface 22b lies substantially level with the top
surface of the top lid 21la. Ref erence nunerals 25 and 38 designate

paseages | MGG, 4 CANEFEN ua (L8, ¢! BMIg" So2da11keh Rgssages are

ball bearing unit, having a plurality of axially arranged,

- upwardly protruding rollable ball members 46, is mounted
on the vertically actuating pistons 42 on the base member
40.

This prior art has an advantage that it can be

manufactured at low costs and can be inspected and

' maintainéd very easily since the unit itself may be of
a simple siructure

PROBLBMS "TO BB SULVBD BY THE INVBNTION

The above-mentioned prior art conveyor unit, however,
has a serious disadvantage. That is, it has no partfcular
means for lowering the unit body 45. In fact, the |
compressor is opened to exhaust the cylinder bores 41 in
the base member 40 of the compresseq air., The compressed
air is thus exhausted by virtue of the weight of the unit
body 45. In addition, because the base member 40 is of
an quﬁgated structure and, as a result, the descending
motion is very slow, it takes -too long a time for the unit
9 to descend completely, hindering a sequence of operations

~ of conveying workpieces from being smoothly done and thus
greatly reducing the working effiency,

SUMMARY OF THE INVENTION

An object of the present invention is to provide

an improved conveyor unit which is capable of quick

This Sheet Has Been Rerila This is the replacement sheet
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ra|5|ng t he pistons 22, respectively. Under the first cyIindér chanbers
24, a plurality of second communi cating cylinder chanbers 26 are arranged
side by side along a longitudinal direction in a |ower porti-on of the base
21. An auxiliary piston 27 is nousted vertically slidably in

ascending and descgnding motions, in particular of a quicker

desﬁending motion, thereby to improve the efficiency.of

subsequent works,

To achieve the above object, the present invention
providés a conveyor unit comprising a unit body 1 having
cylinder bores 3 in which rolling gember supports 2 provided
with rolling members 9 are mounted,'wherein a raising port

. 8 and a lowering poft 12 are provi&ed, through which a
fluid cag be introduced into said.cylinder bores 3 from
outside so that said rolling member supports 2 can be raised
.and lowered,

In the conveyor unit so constructed, a fluid, when
introduced through the raising port 8 of the unit body 1
into the cylinders 3, will raise the rolling member supports
2 and will maintaiﬁ the supports 2 in a raised positioﬁ
in which the supports protrude out of the unit body 1.

Meanwhile, if a fluid is introduced through the
lowering port 12 into said cylinders 3, the rolling member
supbofts 2 is pressed and smoothly lowered by the fluid,
whereby the rolling members 5 will descend inte the unit

_ body 1. |
BRIBRR DRSCRIPTION OF THE DRAWINGS

The invention will now be desribed, by way of example,
with reference to the accompanying drawings, in which:

‘Fig. la is a fragmentary sectional elevational view
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each-cjlihder chanmber 26, which piston 27 has a through hole - 27a forned
substantially at its central portion. An inlet port 29 is fornmed in the
top surface of the bottomplate 2}c of the base 21 at its one end, which’
port 29 is connected to the |ower ends of the first cylinder chanbers 24
through f an embodiment of the coveyor unit according to the
present invention,'in which an intermediate portion is
omitted;
Fig. 1b is a fragmentary plan view of the unit, in
which an intermediate portion is omitted;
‘Fig. lc is an elevational viéw of the unit;
Fig. 2 is a sectional view of ‘the unit in use;
BPigs. 3 to 5 are sectional views showing principal
parts of other embodiments; and
Rig. 6 is a sectional view showing a prior art unit,

DBTAILED DBSCRIPTION OF THB PREFBRRED EMBODIMENTS
RIRST -BMBODIMBNT

In'Figs, la - lc, 1 designates a bar-shaped unit
body, which has a top lid la, body member 1b ﬁnd hotfom
plate 1c, respectively having a predetermfned length,
These members la, 1b and lc are laid on one another to

- form a2 laminar -structure, and are connected together by
means of bolts (not shown), for example, Rolling member
suppénts 2, generally in the form of a tube, are vertically
slidably mounted in a plurality of cylinder bores 3 which
are formed at predetermined intervals in the top surface

" of the tdé 1id la and the body member 1b of the unit body
1. Bach support 2 has a hemispherical recess 2a formed
-in its top surface, in which a main ball § is rollably

mounted with rollable small halls'4 arranged between it
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conmuni cation passage 30. A lower attachment 31 is provided wth a
conducti on passage 32 which comunicates. with the inlet port 29 of said
bottom plate 21c. A conpressor, for exanple, may be connected to the
conduction passage 32 to introduge conpressed air into the first cylinder

bores 2g;htRE9Reh S phedTEAN Gir it S T Hhgdb i S £ 1ange

2b formed around a lower portion thereof, which engages
with a circumferential ridge portion 3a formed along an
upper poftion of the cylindrical inner surface of the
corresponding cylinder bore 3, whereby the support 2 is
preve@ted from ascending. O0O-rings é and 7 are provided

to seal between the peripheral surfgce of the support 2
and.the cylinder bore 3. -

Tbedbottom plate lc of the unit body has an inlet
port 8§ formed in its top surface at one end thereof. The
.bottom.piate'lc is provided with a groove Ja formed in
its top surface along.a central longitudinal direction
thereaf, which groove 9a defines a communication passages
9 which connect the inlet port 8§ to the cylindqr bores
3 in the body member 1b when the body member 1b is mounted
on the bottom plate lc. A lower attachment 10 has a.
conduction passage 11 which connects to the inlet port

| 8 of said'bottém plate lc.. A compressor, for example,
may be connected to this conduction passage 11 in oréer
to suﬁply compressed air into each cylinder 3 through the
communication passages § in-the unit body 1.

The -body member 1b of the unit body 1 has an inlet
port 12-formed in its top.surface'at one end portion

thereof, ‘which port 12 allows coﬁpressed air to be intro-

duced into the cylinder bores 3 such that the compressed
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An . |nlét port 33 is fornmed in the top surface of t he top lid 2la of the
base 21 at one end, which port 33 is formed to allow conpressed air
supplied to press on the top surface .of the flanges 22a of

pi st ons

to be
t he

22 through a conmuni @gation paSsage 34 and first cylinder bores
24.  Anair presses on the top surface of the flange 2b of each

support 2. Meanwhile, the cylinder bores 3 are connected
to one another thrdugh a communicating passage 13. An

upper attachment 14, having an inlet passage 1% qonnected

" to the inlet port 12, is secured to the top surface of

the unit body 1 at one end portionsthereof by suitable

means'sqch as bolts,

In use, a piurality of the so constructed conveyor

.

units are arranged in corresponding grooves provided side

by side'in a table 16 in such a manner that the main balls
5 on the.supports 2 are sunken in these grooves,

| In.such a case, compressed air is introduced through
the inlet passage 11 in the lower attachment 10, then
thfbugh the inlet port 8 and communication passages §,
into each cylinder bore 3 from below., The support 2-mounted
in each cylinder bore 3 is thereby raised, as shown in Fig.

9, whereby a workpiece placed on the table 18 will be lifted

- from the table -surface and kept at the-raised position,

The workpiece so raised is movable on the main balls-}
on the supports 2 in any direction, and it can readily
be moved to a desired position,

Subsequently, the compressed.air is drawn off through

" the inlef passage 11 in said lower attachment 10 and,

simultaneously, compressed air is introduced through the

-othef inlet passage 15 on the upper attachment 14. The
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upper.éttachnent 35, provided wth an introduction passage 36
comunicating with the inlet port 33, is ‘nounted on the top surface of the
top lid 21a of the base 21 at one end by

7

newly introduced cohpreésed air will flow through the other
inlet port 12 and communication passage 13 into the éylinder
bores 3, and will press the top surface of the flange 2b
of each support 2, causing the support to descend, wﬁerehy
the main balls-b on the supports 2 are sunken below the
level of the top surface of the table 16 and the workp1ece
w111 then rest on the table 16.

This embodiment has an advantage that the supports
can be véiy smoothly and quickly lowered and, therefore,

" objects-such as workpieces can be conveniently conveyed
since means is particularly provided fof lowering the
.supports 2 by introducing compressed air,

In-addition,. the conveyor unit is of a not so
complicated construction and may be manufactured at fow

costs, It may also be operated easily.

SECOND BMBODIMBNT

~While the first embodiment is arranged such that
. the supports 2 are raised and lowered directly by means
of compressed air, another arfangement such as that shown.
in Fig;.S may also be possible,
Tﬁat is, the conveyor unit of Rig, 3 includes pistons
18 ﬁaving a projection 17 provided at its center on the
- top thereof, The pistons 18 are mounteﬂ#in.cylinder bores
19 at a. lower position, and are connected to the lower

surface of the supports 2 through pins 20 protruding from
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5 ,-sui}ablé neéns such as bolts. The unit body 23 is mounted to the top
tid 21la of the base 21 by neans of bolts 37 extending through bores 39
provided at predetern ned positions bgtméen

the. top of said projections 17.

To lift the'sphorts 2, compressed air is introduced
into the cylinder horgs 19 through the inlet port 11 and
conduction port 8,-therehy to press the pistons from below.
Meanwhile, in order to lower the supports 2, compressed

| air is introduéed into the cylinderﬁbores J through the
other inlet 15 and port 12, whereby the fop surface éf
the ffaﬁge 2a of each support 2 is pressed downward and
the'suppdéts 2 are thereby lowered,

© =" THIRD BMBODIMBNT

Béth of the ahove—described.embodiments comprise
a unit hqdy 1 which includes rollable member supports 2
'integrai therewith, Another, third, embodiment will next
be deécribed which comprises a base as raising and lowering
means, and a seéarate bearing unit provided with rollable
members,

In Fig. 4, a base 21 comprises a top lid 21a, a body
member 21b and a bottom plate 2lc, respectively having
a predetermined length. These members 21a,'21h and 21c
are laid on one another to form a laminar structure, "and
are connected together by means of bolts (not shown), for
examplé. Pistons 22, used to raise and lower a conveyor
unit.body_ZS'hrovided with a plurality of rollable main

| balls 5;.are vertically slidahl& mounted in first cylinder

chambers 24 arranged side by side along a longjtudinal
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the rollable nenbers 5. In this enbodi ment, conpressed air introduced
through the inttoduction passage 32 in the lower attachnent 31 will flow
into a lower portion of the pistons 22, respectively via the inlet port 29
and conmuni cation passages 30 and ¢8.  Each

direction in an upper portion of the base 21. Bach piston
22 has a flange 22a provided around its lower portion, -
and its top surface 22b lies substantially level with the
top surface of the.top 1id 21a, Reference numerals 25
and 38 designate passages interconnecting adjacent first

. cylinders 24, which passages are used for lowering and
raising_the pistons 22, respectively,

Under the first cylinder chambers 24, a plurality
of secong communicating cylinder chambers 26 are arranged
side by side along a longitudinal direction in a lower

' portion.of the base 21, Ah auxiliary piston 27 is mounted
vertically slidably in each cylinder chamber 26, which
piston 27 has a through hole 27a formed substantially at
its central portion. An inlet port 29 is formed in the
top surface of the bottom plate 21c of the base 21 at its
one end, which port 29 is connected to the lower endé of
the first cylinder chambers 24 through;, a communication
paséage 30. A lower attachment 31 is provided with a
conduction passage 32 which communicates with the inlet
port 29 of said bottom plate 21c. A compressor, for
example, may be connected to the conduction passage 32
to ihfroduce compressed air into the first cylinder bores
94 through the communication passagé 30 in the base 21.

An inlet port 33 is formed iﬁ the top surface of

the top 1id 2l1a of the base 21 at one end, which port 33

S
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lifting piston 22 nmounted in the first cylinder bore 24 will thereby be
rai sed, and conpressed air is allowed to flowinto the second cylinder
chanmbers 26 vi,a the through holes 27a in the auxiliary pistons 27, thereby
to lift-the aUX|I|ary pi stons 27 o support the lifting pistons 22. The

uni t boqk formed to allow compressed air to be supplied to press
on .the top surface of the flanges 22a of the pistons 22
throﬁgh a communication passage 34 and first cylinder bores
24, An upper attachment 35, provided with an introduction
paséage 36 communi&ating with the inlet port 33, is mounted
on the top surface of the top lid 91a of the base 21 at
| one end_by suifable means such ds bolts., The unit body
93 is mounted to the top 1id 21a of the base 21 by méans
of hofts*QT extending through bores 39 provided at pre-
determined positions between the_roflable members 5.
In this embodiment, compresséd air introduced through
the intfoduction passage 32 in thé_lower attachment 31
will . flow into a lower portion of each cylinder bore 21
.via_the inlet port 29 and communibation passages 30 and
38._ Bach lifting piston 22 mounted in the first cylinder
bore 24 will thereby be raised, and compressed air is
aliowgq to flow into the second cylinder chambers 26 via
the through holes 27a in the auxiliary pistons 27, thereby
to 1ift the auxiliary pistons-27 to support‘the lifting
" pistons 22. The unit body 23 will then be pressed upward
by the lifting pistons 99, and kept at an elevated position,
‘In this embodiment, since bolts 37 interconnecting
the unit body 23 and the base 21 will serve as guides for
the unit body 23 as it is raiged and lowered, an advantage

is obtained in that the unit body 23 will be smoothly raised

— . .
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23:mi|f'then be pressed upward by the Iifting pistons 22, and kept at an
el evat ed position. In this enbodi nent, 'since bolts 37 interconnecting the
support 23 _and-the base 21 will segye as guides for the support 23 as

‘or lowered without fun-éut.
The lifted workpiece is movable on the main balls
-9 on the supporfs 2 in any direction, and it can readily
be moved to a desired position,
Subsequently, compressed air is drawn off through
the inlet passage 32 in said lower ﬁttachment 31 and;
 simultaneously, compressed air is introduced through the
other inlet passage 36 in the upper attachment 35. The
newly'intfbduced compressed air will flow through the other
inlet ports 33 and communication passages 34 and 25 of
the base 21 into an upper portion of the first cylindér
bores 24, and will press the top surface of the flange
22a of each support 22, causing the support to descend.
The auxiliary pistons 27 will also descend -and the unit
body 23 will smoothly and quickly descend together.
" When two types of pistons are used, such as 22 and
27 in the third embodiment, an advantage may be achieved
in that a relatively large load can be carried. However,
it is not essential to use two types of pistons. An
- arrangement using only one type of lifting piston 22, such
as that shown in Fig. 5, may also be possible,
Mhile in the above-described embodiments comhreésed
air is used to raise and lower the supports 2 or the unit
body 23, the present invention is not limited to this,

" but other fluids such as oil may alternatively be used.
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it is raised and'l owered, an advantage is.obtained in that the support 23
will be snmoot hly raised or |1owered wi thout run-out. The lifted workpi ece

is nmovable on the main balls 5 on the support 23 in any direction, and it
can readily be noved to a desir.ed 633|t|on

Further, an explanation has been given with respect
to an arrangement in which a unit body 23 in the form of
a so-called free ball hearing unit is raised and Iowered,
The present invention is not limited to this, but it is
elso widely applicable to other unit bodies provided with
rolling members comprising, for exemple, a needle roller

bearing, irresgective of the details thereof, such as the
length or ehabe of the unit body 23.

All the features of the conveyor unit accordlng to
the present invention may be freely modified or changed
within the intended scope of the invention,

As .will be clear from the fpregoing, the present
invention achieves a siginificant advantage that, because
of the presence of a separate means for lowering rolling
member supports or pistons, these rolling member supports
or pietons can be lowered more smoothly and quickly as
compared to those in prior art units which have no such

_lowering means,

The unit of fhe invention can thus greatly serve
for operations such as conveying of workpieces,.

In additfon, the unit of the invention has another
advantage that it can be manufactured at low costs and
can be fepaired or maintained easily because of its simple

overall structure,.
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Subsequently, conpressed air is drawn off through the inlet passage 32 in
sai'd | ower attachment 31 and, sinultaneously, conpressed—a++—+s-+nLLgduced
through the other inlet passage 36 in the upper attaghngen The
newy introduced conpressed air will flow through the 0 iﬁr ’Tiﬁn‘"

33 and ' l ,

113
CLAIMS

1. A conveyor unit comprising a unit body (1) having cylinder
bores (2; 19) in which rolling member supports (2) provided
with rolling members (5) are mounted, wherein a raising
inlet port (8; 11) and a lowering inlet port (12, 15) are
provided, through which a fluid can be introduced into said
cylinder bores (3, 19) from outside so that said rolling
membeF supports (2) can be raised and lowered.

2. A conveyor unit according to claim 1, wherein pistons (18)
for raising and lowering of said supports (2) are mounted
in the cylindexr bores (19).

3. A conveyor unit comprising a bar-shaped unit body (23).
provided with a plurality of rollable members (5) which
protrude partly from the unit body (23), and a base (21)
adapted to raise and lower the unit body (23), wherein the
base (21) has a plurality of cylinder bores (24) formed in
its top surface along a longitudinal direction thereof,
pistons (22) being mounted in the cylinder bores (24), and
wherein a raising inlet port (30) and a lowering inlet port'
(33) are provided, through which a fluid can be introduced

! ?‘ into said cylinder bores (24) from outside so that the
' pistons can be raised and lowered.

4. A conveyor unit according to claim 3, wherein an auxiliary
piston (27) for raising and lowering and keeping said
lifting piston (22) for raising and'lowering and keeping
said lifting piston (22) is mounted in a second cylinder
bore (26) which is provided under and communicated with the
first cylinder bore (24), and wherein said base (21) is
provided with an inlet port (29) which communicates with
salid first cylinder bore (24) for raising both of said
pistons (22, 27).
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communicati on passages 34 and 25 of the base 21 |nto an upper portion of

t-he first cylinder bores 24, and will press the top surface of the flange
42a of each piston 22, causing the. support 23 to descend. The auxiliary
pistons 27 will also '

14

5. The conveyor unit as claimed in claim 3 or 4, wherein said
base 21 has at least one guide member (37) projecting from .
its top surface, and the unit body (23) has a through hole
formed therethrough for insertion of said guide member.
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6 . descend and the support 23 will smpothly and qui ckly descend together.
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When:two types of pistons.are used, such as 22 and 27 in the third
embodi nent, an advantage may be achieved in that a relatively large | oad
can be carried. While in the above-described enbodi ments conpressed air
iI$ wused to raise and | ower the supports 2 or the support 23, the
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present  invention is not limted to this, but other fluids such as oil may

alternatively be used. Further, an explanation has been given with
respect to an arrangenent in which a support 23 in the formof a so-called
free ball bearing unit is raised and | owered. The present invention is

not limted to this, but it is also wdely

——y Y.V
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appllcable to other unit bodles provided with rolling menbers conprising,
fror exanple, a needle roller 4 ng, irrespective of the details thereof,

such as the length or shape o rt 23. As will be clear fromthe
foregoing, the present -inven é QOEQ&QQ

ABSTRACT OF THE DISCLOSURB

A conveyor unit comprising a unit body having
'cylihdér'bores - in which rolling member supports provided
with rolling membefs are mountea, wherein a raising inlef
port ~ and a lowering inlet port are provided, through
which a fluid can be introduced into said cylinder bores

from outside so that said rolling member supports can
be raised and lowered, Althoug the arrangement is of a
. simple structure which can be manufactu}ed'at low costs
L and can be repaired or maintained easily, the rolling member
suppo:tg can be actuated to ascend or descend smoothly
and quickly by introducing air into the unit through the
ports. | The unit of.the invention can thus greatly

" serve for operations such as conveying of workpieces,

"Figure la
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achieves a significant advantage that, becal
separate neans for lowering rolling menber s

rol | ing member supports or pistons can be |
as conpared to those in prior art units whi

uflggé%ﬁé
dep L 7Y k
&E’?Pﬁ"ﬁj lr:%Cn y

v)

The unit of the invention can thus greatly s to paged ...
to paged .=..
CONVEYOR UNIT
_ _ . DATE OF RECEIPT 27°77/778 |
. Eield of invention :

«"Thénéresent invention relates generally to conveyor units, and
more particularly to conveyor units of the type used for
conveying press dies, for example. Such type of conveyors

include, for example, the so-called free ball bearing.

PRIOR ART

A prior art unit includes a-b;r—shaped base member 40 having a
plurality of cylinder bores 41 bored in the top surface along
a longitudinal direction thereof, as shown in Fig 1. Pistons
42 are mounted within the cylinder bores 41 so that they can
protrude out of and retract into the cylinder bores.  The
cylinder bores 41 are communicated with one another through
passages 43. In use, compressed air can be supplied by means
of a compressor, for example, to a passage 44 which is
communicated with one o¢f the cylinder bores 41 which 1is
located at one end of the base member 40 so that the pistons

42 can be kept at a raised position.

Further, a conveyor unit 45, e.g. a so-called free ball
bearing unit, having a plurality of axially arranged, upwardly
protruding rollable ball members 46, is mounted on the

vertically actuating pistons 42 on the base member 40.

This prior art has an advantage that it can be manufactured at
low costs and can be inspected and maintained very easily

since the unit itself may be of a simple structure.

The above-mentioned prior art conveyor unit, however, has a
serious disadvantage. That is, it has no particular means for
lowering the unit bedy 45. In fact, the compressor is opened

to exhaust the cylinder bores 41 in the base member 40 of the
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operations such as conveying of workpi eces. In addition, the unit of the
i nventi.on has another advantage that i)t can be manufactured-at |ow costs
and can be repaired or mmintained easily because of its sinple overal
structure.

compressed air. The compressed air is thus exhausted by
virtue of the weight of the unit body 45. In addition,
because the base member 40 is' of an elongated structure and,
as a result, the descending motion is very slow, it takes too
long a time for the unit 5 to descend completely, hindering a
sequence of operations of conveying workpieces from being
smoothly done and thﬁs greatly reducing the wdrking

efficiency.

DE-A-32 12 793 discloses a conveyor unit according to the
preamble of claim 1. Figs.” 6 and 7 thereof show a first
embodiment of the conveyor unit comprising individually
controlled supports for rolling members. Figs. 9 to 12 of
this document show a bar-like unit body with integrated
supports, wherein the support body is raised. However, both
embodiments comprise only ports for raising supports and,
therefore, the disadvantages, mentioned above with regard to

Fig. 1 are also valid.

PROBLEMS TO BE SOLVED BY THE INVENTION

Therefore, it is an object of the present invention to provide

an improved conveyor unit having an increased lowering

velocity.

This object is achieved by the features of claim 1. Further

advantageous embodiments are specified in subclaims 2 to 7.

Advantageously, with a conveyor unit according to the
invention the descending velocity is not only dependent on the
. weight of the support and bore member, but is increased by

introducing fluid through a lowering inlet port.
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7 CLAI M5

The invention will now be described, by way of an example,

with reference to the accompanying drawings, in which:

Fig. 1 is a sectional view showing a prior art unit;
Fig. 2 is a sectional view showing a first embodiment
of the unit; and

Fig 3. is a sectional view of another embodiment.

In Fig. 2 a conveyor unit 1 includes pistons 18 having a
projection 17 provided at its centre on the top thereof. The
pistons 18 are mounted in. “cylinder bores 19 at a lower
position, and are connected to the  lower surface of the
supports 2 through pins 20 protruding from the top of said

projections 17.

To lift the supports 2, compressed air is introduced into the
cylinder bores 19 through an inlet port 11 and a conduction
port 8, thereby to press the pistons 18 from below.
Meanwhile, in order to lower the'supports 2, compressed air is
introduced into the cylinder bores 19 through another inlet 15
and a port 12, whereby the top surface of a flange 2a of each

support 2 is pressed downward and the supports 2 are thereby

lowered.

The above described embodiment comprises a unit body 1 which
includes rollable _member supports 2 integral therewith.
Another embodiment will next be described which comprises a
base as raising and lowering means, and a separate bearing

unit provided with rollable members.

In Fig. 3, a base 21 comprises a top lid 2la, a body member
21b and a bottom plate. 2lc, respectively having a
predetermined length. These members 2la, 21b and 21lc are laid
on one another to form a laminar structure, and are connected

together by means of bolts (not shown), for example. Pistons
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1. A conveyor unit conpri sing: a unit body (1); one or nore

rol1ing. menber supports (2, 23) provided with roll'ing members (5),
each support (2, 23) being slidably 4 mounted in or on the unit body
(1); -a raising inlet port (11, 31) through which a fluid can be

53" PevCeCaar Qe RS o 5 2Bhnfitd Uil provtilld Bt
sai d Cy||ngephb@;eglt(xlag.1ty of rollable main balls 5, are vertically
slidably mounted in first cylinder chambers 24 arranged side
by side along a longitudinal direction in an upper portion of
the base 21. Each piston 22 has a flange 22a provided around_
its lower portion, and its top surface 22b lies substantially
level with the top surface of the top lid 21a. Reference
numerals 25 and 38 designate passages interconnecting adjacent
first cylinders 24, which passages are used for lowering and

raising the pistons 22, respectively.
' 7

Under the first cylinder chémbers 24, a plurality of second
communicating cylinder chambers 26 are arranged side by side
along a longitudinal direction in a lower portion of the base
21. An auxiliary piston 27 is mounted vertically slidably in
each cylinder chamber 26, which piston 27 has a through hole
27a formed substantially at its central pertion. An inlet
port 29 is formed in the top surface of the bottom plate 21c
of the base 21 at its one end, which port 29 is connected to
the lower ends of the first cylirider ‘chambers 24 through a
communication passage 30. A lower attachment 31 is provided
with a conduction passage 32 which communicates with the inlet
port 29 of said bottom plate 2lc. A compressor, for example,
may be connected to the conduction passage 32 to introduce
compressed air into the first cylinder bores 24 through the

communication passage 30 in the base 21.

An inlet port 33 is formed in the top surface of the top lid
2la of the base 21 at one end, which port 33 is formed to
allow compressed air to be supplied to press on the top
surf'a:c'e of the flanges 22a of the pistons 22 through a
communication passage 34 and first cyiinder bores 24. An
upper attachment 35, provided with an introdﬁction passage 36
communicating with the inlet port 33, is mounted on the top

surface of the top lid 21a of the base 21 at one end by
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24, 26) of the unit body (1) to be raised by the fluid I ntroduced in

said raising inlet port (11, 31), saids pi stons (18, 22, 27) having.
proj ections (17) acting on each support (2, 23); characterised by
a lowering inlet port (15; 33), through which a fluid can be

i ntroducedghPfaliQVHang §8ER 84PRN s (2 hé3linit body 23 is mounted to
the top 1id 21a of the base 21 by means of bolts 37 extending
through bores 39 provided at predetermined positions between

the rollable members 5.

In this embodiment, compressed air introduced through the
introduction passage 32 in the lower attachment 31 will flow
into a lower portion of the pistons 22, respectively via the
inlet port 29 and communication passages 30 and 38. Each
lifting piston 22 mounted in the first cylinder bore 24 will
thereby be raised, and comprefsed air is allowed to flow into
the second cylinder chémbers 26 via the through holes 27a in
the auxiiiary pistons 27, thereby to 1lift the -auxiliary
pistons 27 to support the lifting pistons 22. The unit body
23 will then be pressed upward by the lifting pistons 22, and

kept at an elevated position.

In this embodiment, since bolts 37 interconnecting the support
23 and the base 21 will serve as guides for the support 23 as
it is raised and lowered, an advantage is obtained in that the

support 23 will be smoothly raised or lowered without run-out.

The lifted workpiece is movable on the main balls 5 on the

support 23 in any direction, and it can readily be moved to a

desired position.

Subsequently, compressed air is drawn off through the inlet
passage 32 in said lower attachment 31 and, simultaneously,
compressed air is introduced through the other inlet passage
36 in the wupper attachment 35. The newly introduced
compressed air will flow through the other inlet ports 33 and
communication passages 34 and 25 of the base 21 into an upper
portion of the first cylinder bores 24, and will press the top
surface of the flange 22a of each piston 22, causing the

support 23 to descend. The auxiliary pistons 27 will also
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2. The conveyor unit according to claim 1, wherein each support (2)

conprises a lowering flange (2a). 3. The conveyor unit according to

claim1, wherein each piston (22) acting on said support (23) _

conprises a | owering flange (22a). 4. The conveyor unit according

to clai m 3devbené@i &nd WEhi SFPSrt 23 will smoothly and quickly descend
together.

When two types of pistons are used, such as 22 and 27 in the
third embodiment, an advantage may be achieved in that a

relatively large load can be carried.

While in the above-described embodiments compressed air is__‘:'.
used to raise and lower the supports 2 or the support 23, the
present invention is not limited to this, but other £luids

such as oil may alternatively be used.

Further, an explanation has been given with respect to an
arrangement in which a support 23 in the form of a so-called
free ball bearing unit is raised and lowered. The present
invention is not limited to this, but it is also widely
applicable to other unit bodies provided with rolling members
comprising, for example, a needle roller bearing, irrespective
of the details thereof, such as the length or shape of the
support 23.

As will be clear from the foregoing, the preseht invention
achieves a significant advantage that, because of the presence
of a separate means for lowering rolling member supports or
'p:i.stons, these rolling member supports or pistons can be
lowered more smoothly and quickly as compared to those in

prior art units which have no such lowering means.

The unit of the invention can thus greatly serve for

operations such as conveying of workpieces.

In addition, the unit of the invention has another advantage
that it can be manufactured at low costs and can be repaired

or maintained easily because of its simple overall structure.
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(22, 27) are provided, the first pi ston (22) being nounted in a first

cyl i nder, bore (24) for raising and lLowering said support (23), and
t he second piston (27) being nmounted in. a second cylinder bore (26)
for additionally acting on said first piston (22) for raising
t her eof .
CLAIMS

1. A conveyor unit comprising:?
a unit body (1);

one or more rolling member supports (2, 23) provided with
rolling members (5), each support (2, 23) being slidably
" mounted in or on the unit body (1) )
a raising inlet poxrt (11, 31) through which a fluid can be
_ introduced into cylinder bores (19, 24, 26) provided in the
unit body (1) for raising each support (2, 23): |
pistons (18, 22, 27) ‘moupted in said cylinder bores (19;
24, 26) of the unit body (1) to be raised by the fluid
introduced in said raising inlet port (11, 31l), said
.. -~ pistons (18, 22, 27) having projections (17). acting on
each support (2, 23):;  characterised by
a lowering inlet port (15; 33), through which a £fluid can
be introduced for lowering each support (2, 23).

2. The conveyor unit according to claim 1, wherein each
support (2) comprises a lowering flange (2a).

3.' The conveyor unit according to claim 1, wherein each piston
(22) acting on said support (23) comprises a lowgri._r‘xg
. flange (22a).

4. The conveyor unit according to claim 3, wherein two pistons
(22, 27) are provided, the first piston (22) being mounted
in a first cylinder bore (24) for raising and lowering -said
support (23), and the second piston (27) being mounted in
a second cylinder bore (26) for additionally acting on said
first piston (22) for raising thereof.

IR
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5. The conveyor unit éccording to claim 1, 3 or 4, comprising
a base (21) formed of a top lid (2la), a body member (21b)
and 'a bottom plate (21c), respectively having a
predetermined length and forming a laminar structure.

6. The conveyor unit according to claim 5, wherein said base
(21) has at least one guide'member (37) projecting from its
top surface, and wheréin' said support (23) has a thzjough—
hole formed therethrough for insertion of said guide member
(37).

7. The conveyor unit according to a preceding claim, wherein
said raising inlet port (11, 31) is .also provided for
drawing off fluid to lower said support (2, 23).

/

[T
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5. The conveyor unit according to claiml1, 3 or 4, conprising a base
(21) fornnmed of a top lid (21a), a body: nmenber (21b) and a bottom
plate (21c), respectively having a predet erm ned | ength and
formng a | am nar structure. 6. The conveyor unit according to claimb5,
wherei n sai d base (21) -has at |east one guide nenber (37) projecting
fromits top surface, and wherein said support (23) has a through-
hol e formed therethrough for insertion of said guide nmenber

9
CONVEYOR UNIT

AGSTRACT OF THE O[SCLOSURE
A caaveyor uait camocisiag a2 uanit body having
‘cylinder Bores - ian which rolling member supports gravided
with rolling members are mounted, wherein a raising ialet
part- aad a lo'ering-inlet’&ort ara gravided, through
.which a fluid can ba introducad iato said cyliader bores
from outside so that said roiling member supparts can
be raisad aad lawerad., Althaouz the arraagemsat is of a
simpl; siructure which caa Ge manufactd:ed at low casts
aad can be repaired or maiataianed easily, tdz rolling mzmber
supgo;t; caa be actuated to ascsad aor descsad smootﬁly
and quickly by iatroduciang air iato the uait through the
goris. The uait of the iavsation can thus greatly
" serve for'093°ations such as convaying'of Wwa

katac

”~
Q)
w

S.

Figure 2
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(37). - 7.

f|UId to | ower said support (2, 23).

The conveyor unit according to a preceding claim wherein ~
said rakrsing intet port (11, 31) is also provided for

- drawi ng off
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