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FIBLD OP THB INVBNTION 

The present 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 conveyor unit of the abovB-mentioned type is known 

from the invention disclosed in Japanese Patent Publication 

No. 31410/1984 filed by the same applicant as this 

application. 

This prior art nnit includes a bar-shaped base member 

40 having a plural.ity of cylinder bores 41 bored in the 

top surface along·a longitudinal direction thereof, as 

shown in Fig. 6. Pistons 42 are mounted within the 6ylinder 

bores ·41 so that they can protrude out of and retract into 

the cylinder bores. The cylinder b~res 41 are communi~ated 

with one a,nother through passages 43. In· use, compressed 

air can.be supplied by means of a compressor. for example, 

to a passage .44 which is ~ommunicated with one of the 

·cylinder bor~s 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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Further, a conveyor unit 45. e.g. a so-called free 

ball bearing unit. having a plurality of axially arranged, 

upward·ly protruding rollable ball members 46, is mounted 

on the vertically actuating pistons 42 on the base member 

40. 

Th is pr i or art has an adv ant a g.e that it can be 

manufactured at low costs and can be inspected and 

maintain~d very easily since the ~nit itself may be of 

a simple structure. 

C.:~'~ .PROBLBMS ·10 BB SOLVBD BY THB INVBNTION 

The above-mentioned prior art conveyor unit. however. 

h as· a s er i o us d i s adv ant a g e. T h a t i s. i t h as n o p a r t i cu la r 

means for lowering the unit body 45. In fact, the 

compressor is open~d to exhaust the cylinder bores 41 in 

the base member 40 of the 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 eiongated structure and, as a result, the descending 

mot i on i s very s 1 aw, i t takes ·tao I on g a t i me for the u n i t 

5 to descend completely, hindering a sequence of operations 

of conv~ying workpieces from being smoothly done and thus 

greatly reducing the working eff iency, 

SUMMARY dF T~B INVBNTION 

An .object of the present inlention is to provide 

an improved conveyor unit which is capable of qui£k 
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ascending and descending motions, in particular of a quicker 

descending motion, thereby to improve the efficiency.of 

subsequent works. 

To achieve the above object, the present invention 

provides a conveyor unit comprising a unit body 1 having 

cylinder bores 3 in which rolling member supports 2 provided 

with rolling members 5 are mounted, wherein a raising port 

8 and a lowering port 12 are provided, through which a 

fluid can be introduced into said cylinder bores 3 from 

outside ~o tkat 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 maintain the supports 2 in a raised position 

1n which the supports protrude out of the unit body 1. 

Meanwhile, if a fluid is introduced through the 

1~.:. ·.~'·.: 1 ow er i n g p or t 12 i n t o s a i d c y 1 i n d er s 3, t he r o I 1 i n g me m b er 

suppoits 2 is pressed and smobthly lowered by the fluid, 

whereby· the rolling members 5 will descend into the unit 

body 1. 
. . 

BRIBF DBSCRIPTION OF THB DRAWINGS 

The in~ention will now be desribed, by way of example, 

~ith reference to the accompanying drawings, in which: 

·Fig. la is a fragmentary sectional elevational view 
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of an embodiment of the coveyor unit according to the 

pre~ent invention, in which an intermediate portio~ is 

omitted; 

Fig. lb fs a·fragmentary plan view of the unit, ·in_J 

which an intermediate portion is omitted; 

'Fig. le is an elevational view of the unit; 

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

Fig~. 3 to 5 are sectional views showing principal 

parts of other embodiments; and 

Fig. 6 .is a sectional view showing a prior art unit. 

'DETAILED DESCRIPTION OF THB PRBFBRRBD BMBODIMBNTS 

FIRST ·BMBODIMBNT 

In Figs. la - le, 1 designates a bar-shaped unit 

body, which has a top lid la, body member lb and bottom 

plate le. respectively having a predetermined length. 

These members la, lb and le are laid on one another to 

form a laminar ·structure, and are connected together by 

means of bolts (not shown), for example. Rolling member 

suppo~t~ 2. generally in the form of a tube, are vertically 

sli~ably mounted in a plurality of cylinder bores 3 which 

are formed at predetermined intervals in the top surface 

of the top lid la and the body member lb of the unit body 

1. Bach support 2 has a hemispherical recess 2a formed 

.in its t~p surface, in which a main ball 5 is rollably 

mount~d with rollable small balls 4 arranged between it 
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and the hemis~herical surface. Bach support 2 has a·flange 

2b formed around a .lower portion thereof, which engages 

with a circumferential ridge portion 3a formed along· an 

upper portion ~f the cylindrical inner surface of the 

corresponding cylinder bore 3, whereby the support 2.is 

prevented from ascendin~ 0-rings 6 and 7 are provided 

to seal ~etween the peripheral surface of the support 2 

and the cylinder bore 3. 

The ·bottom plate le of the unit body has an inlet 

port 8 formed in its top. surface at one end thereof. The 
. . 

·bottom plate le is provided with a groove 9a formed in 

its top surface along a central longitudinal direction 

thereof, which groove 9a defines a communication passages 

9 which connect the inlet port 8 t-0 the cylinder bores 

3 in the body member lb when the body member lb is mounted 

on the bottom plate le. A lower attachment 10 has a. 

conduction passage 11 which connects to the inlet port 

(.~_:;.. 8 of said bottom plate le. A compressor, for example, 

may be· connected to this cond~ction passage 11 in order 

·to supply compressed air into each cylinder 3 through the 

communication passages 9 1n the unit body 1. 

The ·body member lb of the unit body 1 has an inlet 

port 12 formed in its top surface at one end poftion 

thereof, ·which port 12 allows compressed air to be intro­

duced into the cylinder bores 3 such that the compressed 
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air presses on the top surface of the flange 2b of each 

support 2. Meanwhile, the cylinder. bores 3 are connected 

to on~ another through a communicating passage 13. An 
II 

upper attachment 14. having an inlet passage 15 connected 

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

the ~nit body 1 at one end portion thereof by suitabie 

means ·such as bolts. 

In use, a plurality of the so ~onstructed conveyor 

units are arranged in correspondin~ grooves provided side 

~~ by side.in a table 16 in such a m~nner that the main balls 

5 on the.sup~orts 2 are sunken in these grnoves. 

In such a case, compressed air is introduced through 

the inlet passage 11 in the lower attachment 10. then 

through 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 thereby raised, as shown in Fig. 

2. whereby a workpiece placed on the table 16 will be lifted 

from the table ·surface and kept at the raised position. 

The wo~kpiece so raised is movable on the main balls·5 

on the ~upports 2 in any direction, and it can readily 

be ~ovetl to a desired position. 

Subsequently, the compressed.air is drawn off through 

the inlet passage 11 in said lower attachment 10 and, 

simultaneously, compres~ed air is introduced through the 

.other in let passage 15 on the upper attachment 14. The 
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newly introduced compressed air will flow through the other 

inlet port 12 •nd communication passage 13 into the cylinder 

.bores·3. and will press the top surface of the flange 2b 

of each support 2. causing the support to descend, whereby 

the main balls -5 on th.e supports 2 are sunken below the 

level of the top surface nf the table 16 and the ~orkpiece 

will then rest on the table 16. 

This embodiment has an advantage that the supports 

can be very smoothly and quickly lowered and, therefore, 

(;;-~. 
·::, objects· such as workpieces can be- conveniently conveyed 

since means is particularly provided for lowering the 

.supports ·2 by introducing comp~essed air. 

In ·addition, the conveyor unit is of a not so 

complicated construction and may be manufactured at low 

costs. It may also be operated easily. 

SBCOND BMBODIMBNT . 

While the first embodiment is arranged such that 

the supports 2 are raised and lowered directly by means 

of compressed air, another arrangement such as that shown 

in Ffg .. 3 may also be possible .. 

That is, the conveyor unit of Pig. 3 includes pistons 

18 having a projection 17 provided at its center on the 

top the~eof. The pistons 18 are mounted in cylinder bores 

19 at a lower position, and are connected to the lower 

surface af the support• 2 through pins 20 protruding from 
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the. ~op of siid projections 17. 

io lift the spports 2, compressed air is introduced 

into the cylinder bores 19 through the inlet port 11 and 

conduction port 8, thereby to press the pistons from.below. 

Meanwhile, in order to lower the supports 2. compressed 

air is inttoduced into the cylinder bores 3 through the 

other inlet 15 and port 12, whereby the top surface of 

the flarige 2a of e~ch support 2 is pressed downward and 

the· supports 2 are thereby lowered. 

~~y TH I RD BM BOD I MBNT 

Both of the above-described embodiments comprise 

a unit body 1 which includes rollable member supports 2 

integral therewith. Another, third, embodiment will next 

be de~cribed which comprises a base as raising arid lowering 

means. artd a separate bearing unit provided with rollable 

members. 

In Fig. 4. a base 21 comprises a top lid 2la, a body 

.~~.>·: member 21 b and a bottom p 1 ate 21 c, respect i v e 1 y ha v i n g 

a predetermined length. These· members 21a. 2lb and 21c 

are la-id on one another to form a laminar structure, ·and 

are cannected 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; .are vertically slidably ~ounted in first cylinder 

chambers.24 ~rranged side by side along a longitudinal 
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direction in an upper portion of the base 21. Bach pistnn 

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. 

Under the first 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 auxil.iary piston 27 is mounted 

vertically slidably in each cylinder chamber 26, which 

~ist~n 2i haa a through hole 27a formed substantially at 

·its central po~tion. An inlet pojt 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 

;c.:._.:_... passage 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 introduce compressed air into the first cylinder bores 

24 through the communication passage 30 In the base 21. 

An .inlet port 33 is fbrmed in the top surface of 

the top lid 21a of the base 21 at one end, whic~ port 33 
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is formed to allow compressed air· to be supplied to press 

on .the top surface of the flanges 22a of the pistons ·22 

through a communication passage 34 and first cylinder bores 

24. An upper attachment 35. provided with an introduction 

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 suitable means such as bolts. The unit body 

23 is ~ounted to the top lid 21a of the base 21 by means 

of bolts 37 extending through bores 39 provided at pre-

1~/·:··1 de t ·er mi n e d po s i t ions between the r o 11ab1 e members 5. 

.. :; 

(·: .. ·E:· 

In this embodiment, compressed air introduced through 

the introduction passage 32 in the lower attachment 31 

will.flow into a lower portion of each cylinder bore 21 

via.the inlet port 29 and comm~ni~ation passages 30 and 

38 .. Bach lifting piston 22 mounted in the first cylinder 

bore 24 will thereby be raised, and compressed air i~ 

allowed to flow into the second cylinder chambers 26 via 

the· through holes 27a in the auxiliary pistons 27, thereby 

to lift the auxiliary pistons·27 to support the lifting 

pistons 22. T~e unit body 23 will· then be pressed upward 

by t~e· lifting pistons 22. and kept at an elevated p6sition. 

·rn this embodiment, since bolts 37 interconnecting 

the· unit body 23 and the base 21 will serve as guides for 

the unit ~ody 23 as it is raised and lowered, an advantage 

is obtained in.that the unit bodi 23 will be smoothly raised 
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or lowered without run-out. 

·The lifted workpiece is movable on the main balls 

· 5 on the supports 2 in any direction, and it can readily 

be moved to a desired position. 

S u b seq u en t 1 y, · comp ·r es s e d a i r I s d r aw n o f f t h r a u g h 

the inlet passage 32 in said lower attachment 31 and, 

simultaneously,· 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 upper portion of the first cylinder 

bores 24. and will press the top ~urface of the .flange 

22a of e~ch ·s.upport 22. causing the support to descend. 

1he 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 thitd embodiment, an advantage may be achieved 

in that a relatively large load can be carried. However, 

it is not essential to use twd types of pistons. An 

arrangement using only one type of lifting piston 22, such 

as that shown in Fig. 5. may also be possible . 

. While in the above-described embodiments compressed 

air is used to raise and lower the ~upports 2 or the unit 

body 23. the present invention is oat limited to this, 

but othet fluids such as oil may alternatively be used. 
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Further, an explanation has been given with respect 

to an arrangement in which a unit body 23 in the form of 

a so-balled free ball bearing unit is raised and lowered. 

The present invention is not limited to this, but it.is 

also widely applic~ble to other unit bodies provided with 

rolling members comprising, for example, a needle roller 

bearin~. irrespective of the details thereof, such as the 

length or shape of the unit body 23. 

· All the features of the conveyor unit according to 

0)~ the present invention may be freely modified or thanged 

within the intended scope of the invention. 

As .will be clear from the foregoing, the present 

invention achieves a siginif icant advantage that, because 

of the pieseice of a separate means for lowering rolling 

member supports or pistons, these· -rolling member supports 

or pistons can ~e 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. 

ln addition, the unit of the invention has another 

advant•ge that it can be manufactured at low costs and 

can be tepaired or maintained easily because of its simple 

ove~all structure. 
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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·) a:z:e 

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. 

2. A conveyor unit accQrding to claim 1, wherein pistons (18) 

for raising and lowering of said supports (2) are mounted 

in the cylinder 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 alon~ a_ longi tud~nal direction .t~ereof, 

pistons. ( 22) being mounted in t~e 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 w~ th the 

·first cyi.inder bore ( 24), and wherein said . base ( 21) is 

provided with an inlet port (29) which communicates with 

said first cylinder bore ( 24) for raising both of said 

pistons (22, 27). 
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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 fo~ insertion of said guide mem?>er. 
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