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(57) Abregée/Abstract:

A conveyor apparatus for feeding a sheet material such as a sheet of glass in a heating furnace includes an array of feed rolls
for feeding the sheet material in a feeding direction, the feed rolls having respective axes extending in a direction transverse to
the feeding direction. A motor Is disposed on a side of the array of feed rolls. An array of drive support rollers Is disposed on the
side of the array of feed rolls and operatively connetted to the motor for rotation thereby. Each of the drive support rollers

commonly supports adjacent two of the feed rolls for rotating the adjacent two feed rolls.
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BSTRACT OF THE DISCLOSURE

>

A conveyor apparatus for feeding a sheet mate-
rial such as a sheet of glass in a heating furnace iﬁcludes
an array of feed rolls for feeding the sheet material in a
feeding direction, the feed rolls having respective axes
extending in a direction transverse to the feeding direc-
tion. A motor is disposed on a side of the array of feed

rolls. An array of drive support rollers is disposed on

the side of the array of feed rolls and operatiVely cdn-

nected to the motor for rotation thereby. Each of the

drive support rollers commonly supports adjacent two of the

feed rolls for rotating the adjacent two feed rolls.
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CONVEYOR APPARATUS FOR HORIZONTALLY FEEDING SHEET MATERIAL

BACKGROUND OF THE INVENTION

Field of the Invention:

The present invention relates to a conveyor ap-
paratus for feeding a sheet material such as sheet glass,
and more particularly to a conveYor apparatus for horizbn—
tally feeding, at uniform speed, a sheet material such as

sheet glass that has been heated in a heating furnace.

‘Description of the Relevant Art:

There have beén known conveyor apparatus for ’

horizOntally feeding sheét glaSs at uniform speed_in a

'heating furnace,

One tYpical,sheet glass conveyor comprises an

~array of feed rolls having-their-axes_exténding.perpendiCuf
larly to the direction in which the sheet glass is fed.
‘The feed rolls have upper ends that ﬁointly serve as a hor-

‘izontal feed plane in which the sheeﬁ'glass is'fed;'

The feed rolls may bemrotatéd at unifdrm.speed

  by{differentméChanisms}  Acchding fOione'mechéniém, geérsjf
are attaChéd to-reépééﬁiVe.ends'df the-feedrolls,ahda'
'chaihdriven.by'a‘motdrand a traih'of géars,are opera-
'.tively cbupled to the géérson the feed rolls for rotating
'théxfeed'rolls. Another mechéﬁiém‘comprisés a chain or'an.{

endless belt driveh.by;é'motor@ with the feed rolls placed

on the chain or the‘endless belt]

‘The former rotating mechanism is disadvantageous
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in that when the sheet glass is to be fed at a different
speed, there 1is developed a backlash between the gears or
the gears and the chain, causing the sheet glass to slip
against the feed rolls. As a result, the sheet glass which
has been softened with heat tends to be scratched or dam-
aged by the feed rolls. The latter rotating mechanism is
free of the backlash problem. However, it is tedious and
time-consuming to locate any defective or damaged feed roll
among the many feed rolls employed, and the sheet glass be-
ing fed is still liable to be scratched or damaged by a
damaged feed roll.

A sheet glass conveyor that has been proposed to
solve the aforesaid problems of the conventional sheet

glass conveyor apparatus is disclosed in Japanese laid-open

patent publication No. 3-16928,

The disclosed sheet glass conveyor comprises an
array of feed rolls whose ends are placed on an endless
belt. The feed rolls are individually shiftable between

upper and lower positions by respective support rollers.
The proposéd sheet glass conveyor does not suf-
fer the backlash problem, and allows damaged rolls to be
located and replaced easily. However, the feed rolls may
not be rotated at different speeds because of the slippage
deVeloped between the feed‘rolls and the endless belt, with
the result that the sheet glass that has been softened with

heat 1s apt to be scratched.

SUMMARY OF THE INVENTION
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It 1s an object of the present invention to pro-
vide a sheet material conveyor apparatus which rotates an
array of feed rolls at uniform speed, prevents a sheet ma-
terial such as sheet glass from being scratched when it is
fed by the feed rolls, allows damaged feed rolls to be lo-
cated with ease, and also permits feed rolls to be replaced
easlly.

According to the present invention, there is
provided a conveyor apparatus for feeding a sheet material,
chprising an array of feed rolls for feeding a sheet ma-
terial in a feeding direction, the feed rolls having re-
spective axes extending in a direction transverse to the
feeding direction, a motor disposed on a side of the array
of feed rolls, and an array of drive support rollers dis-
posed on the side of the array of feed rolls and opera-
tiveiy connected to the motor for rotation thereby, each of
the drive support rollers commonly supporting adjacent two

of the feed rolls for rotating the adjacent two feed rolls.

Since the rotative power from each of the drive
support rollers is transmitted to two adjacent feed'iolls
to rotate them, the feed rolls are rotated at uniform
speed.

The above and further objects, details and ad-

vantages of the present invention will become apparent from

the following detailed description of preferred embodiments
thereof, when read in conjunction with the accompanying

drawings.
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BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a fragmentary perspective view of a
horizontal sheet material conveyor apparatus according to
an embodiment of the present invention;

5 FIG. 2 is an enlarged fragmentary plan view of
the horizontal sheet material conveyor apparatus;'

FIG. 3 is a side elevationai view of thehori~
zontal sheet material cenveyor apparatus as viewedRin the
direetion indicated by the arrow III; .

10 'I.- FIG. 4 le a Cross-— sectlonal view taken aleng
'llne IV - IV of FIG. 3' . N
'IFIG. 5-isafragmentafy'ﬁerspective view‘ofVa'
"-LpertioneShown in'FIG; 4,‘show1ng a.mechahlsm for releasably'
locklng presser rollers 1n.pre581ng.eontact with an.endless
_in- belt for transmISSIOD of rotatlve poweflte-feed rollers,'
R . FIG 6 is a fragmentary cress~eectlohal VIew.of
I a portlon shown ln FIG '4; ehow1ng the mechanlsm as-belng
' tilted to release the preseer rellers'out of'contaet.WIth o
~ the endless belt, . - l \
:20'; _a;_e  t. FIG 7 1s a cfeee sectlonal view fdken aleng
 :  1lne VII IWVII Of FI64; :,T.‘.,. N |
- _t "‘FIG' 8 ls.e eross seetiohal.v1ew taken.elong
I: l1ne VIII = VIII of FIG 4}'aDd -
‘ -FIG 9 lS a viewneimilar to.FIG ‘4} ehDW1ng a’
I'iﬁij hotiZODtal sheet.materialcohvefor aDpatetDs aecetdlng to

.-fanother embodlment of the present 1nventlon

DETAILED DESCRIPTION OF THE PREFERRED DMBODIMENTS'
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As shown 1n FIGS. 3 and 4, a horizontal sheet
material conveyor apparatus 1 includes a pair of laterally
spaced lower support frames 2, 3 installed on a bottom 101
of a heating furnace 100 (see FIG. 1). The support frames
2, 3 extend in a direction (hereinafter referred to as a
"feeding direction”) in which a sheet of glass 102 is fed
in the heating furnace 100 while the sheet of glass 102 is
being heated in the heating furnace 100.

The horizontal sheet material conveyor apparatus
1l has a flat endless belt 4 of steel disposed above and ex-
tending along the frame 2. As shown in FIG. 1, the endless
belt 4 is trained around a drive pulley 7 that is rotatable
by an electric motor 5 through a coupling 6 and a driven
pulley 8 that is spaced from the drive pulley 7 in the
feeding direction.

A tension pulley 9 is held against the lower”
surface of the lower run of the endless belt 4 near the
drive pulley 7 (see also FIG. 3). The endless belt 4 is
also trained around a guide pulley 10 held against the
lower surface of the upper run of the endless belt 4 up-
wardly of the tension pulley 9. A presser roller 11 is po-
sitioned radially outwardly of the dri&e pulley 7 and sup-
ported on a stay 13. The stay 13 is normally urged by a
tension spring 12 to cause the presser roller 11 to press
the endless belt 4 against the drive pulley 7 for prevent-
ing the endless belt 4 from slipping against the drive pul-

ley 7.
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Instead of the flat endless belt 4 of steel, an
endless chain may be employed to transmit the rotative
power from the motor 5, the endless chailn being trained
around sprockets rather than the pulleys.

As better shown in FIG. 4, a pair of laterally
spaced support plates 14, 15 is disposed above and extends
along the respective support frames 2, 3. The support
plates 14, 15 are mounted on the respective support frames
2, 3 by respective L-shaped bases 141, 151.

A plurality of arrayed shafts 16 are rotatably
supported on an upper portion of the support plate 14 by
respectivé bearings 17, the shafts 16 having axes extending
perpendicularly to the feeding direction. A plurality of
arrayed shafts 18 are fixedly supported on an upper portion
of the support plate 15 in coaxial alignment with the
shafts 16, respectively. The shafts 18 have respective-

outer ends fastened to the support plate 15 by respective

nuts 19.

The shafts 16 have inner end portions or exten-

sions 161 prOjecting toward the shafts 18, and drive sup-
port rollers 20 are fixedly mounted.on the respective inner
end portions 161. The fixed shafts 18 also have inner end
portions or extensions on which driven support rollers 21
are rotatably supported. The drive and driven support

rollers 20, 21 are spaced at intervals along the feed di-

rection.

A plurality of feed rollers 22 are jointly sup-
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ported on and placed between the drive and driven support
rollers 20, 21. The feed rollers 22 extend axially between
the drive and driven support rollers 20, 21 perpendicularly
to the feeding direction. The feed rolls 22 have longitu-
dinally opposite ends positioned betweén adjacent ones of
the rollexs 20, 21. Each of the feed rolls 22 has two
points on 1its outer circumferential surface which are held
against the outer circumferential surfaces of two adjacent
rollers 20, 21, as shown in FIG. 8.

As shown in FIGS. 2 and 4, roll caps 221, 224
are fitted over the axially opposite ends of the feed rolls
22. The roll‘caps 221, 224 have larger-diameter portions
222, 225, respectively, and smaller-diameter portions 223,
226. As shown in FIG. 8, the larger—diameter portions 222,
225 are placed between the drive and driven support rollers
20, 21, so that the rotative power from the drive support
rollers 20 are transmitted through the larger-diameter por-—
tions 222 to the feed rolls 22 to rotate then.

To transmit the rotative power reliably to the
feed rolls 20 without the possible slippage between the
drive support rollers 20 and the feed rolls 22, each of the

drive support rollers 20 is coated on its circumferential

surface with a frictional layer 201 of rubber or the like.

| ——

tach of the drive support rollers 20 is posi-
tioned beneath and between two adjacent feed rolls 22, and
each of the feed rolls 22 is supported in common by two ad-

jacent drive support rollers 20. Therefore, the rotative
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power from one of the drive support rollers 20 is transmit-
ted to two feed rolls 22 held in contact therewith. In
this manner, the rotational speeds of the feed rolls 22 are
equalized to each other.

The shafts 16 also have outer end portions or
extensions 162, respectively, on which bearing rollers 23
are fixedly mounted. The drive support rollers 20 can
therefore be rotated through the bearing rollers 23.

The bearing rollers 23 are rotated by a rotating
mechanism described below.

As shown in FIGS. 2 and 7, presser rollers 24
spaced at equal intervals are positioned between and above
some of the bearing rollers 23, the intervals being larger
than the distances between the drive support rollers 20 and
also between the bearing rollers‘23. The presser rollers

24 press the upper run of the belt 4 downwardly against the

- bearing rollers 23.

The presser rollers 24 can be releasably locked
ih a position to'press the belt 4 downwardly against the
bearing rollers 23 by a mechanism described below. As
shown in FIGS. 2 through 4, the presser rollers 24 are ro-
tatably supported'by respective support shafts 241 on a
support plate 25 that extends in the feeding direction. AS
Shown in FIG. 5, a block 26 is secured to and extends down-
wardly from the Support plate 25, and a U-shaped catchér 27
1s fixed to an outer end surface of the block 26. The U-

shaped catcher 27 extends downwardly from the block 26,
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with its closed end down. Two spaced plate-like brackets
261 are fixed to reSpective opposite sides of the block 26
and have lower portions projecting outwardly, i.e., away
from the support plate 25.

A substantially L-shaped block 28 (see FIGS. 4
and 5) is fixed to a lower outer surface of the support
plate 14 and includes a vertically elongate distal end por-
tion 281 having a substantially U-shaped lock groove 282
defined in an upper surface and a vertically elongate guide
slot 283 defined in an|intermediate pQrtion thereof.-'A
horizontal lock pin‘262 exteeds between and is fixed to the
brackets 261 immediately beneath the lower surface of the
block 206, and similarly a horiiontel guide pin 263 extends
between and is fixed to the brackets 261 downwardly of the
lock pin 262. The gUide pin 263 extends through the guide
slot 283. ' '

‘ A substantially U—shaped bracket 284 1is fixed to_
a lowerx outer sﬁrface of the bracket 28, and a lever 29 has -

an upper end pivotally jOlned to the bracket 284 by a pln

"291; ,The lever 29 has a blfurcated upper portion 292. A

hook 30-has an upper end of an inverted U shape serving as

'an engaging finger 301 for'engaging the catcher 27, and a

lower portion 302 received in the bifurcated-upper portion

292 of the lever 29, The'lower portion 302 has a lower end

' pivotally coupled to the lever 29 by a pin 303 extending

horlzontally 1N the blfurcated upper portion 292 so that

the hook 30 is pivotally mounted on the lever 29.
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FIGS. 4 and 5 show that the presser rollers 24
are locked in the position to press the belt 4 against the
bearing rollers 23. 1In this position, the lock pin 262 en-
gages downwardly in the lock groove 282, and the hook 30
engages and pulls the catcher 27 downwardly, causing the
presser rollers 24 to continuously press the belt 4 against
the bearing rollers 23.

The belt 4 may be serviced or replaced in a man-

ner described below.

First, the lever 29 is turned clockwise as indi-

cated'by the arrow in F:G.'4..'The hook 30 pivotally cou-

pled to the lever 29 moves upwardly out of engagement with"

the catcher 27. Thereafter, the brackets 261 are displaced
upwardly to lift the lock pin'262 out of the lock groove

282 . Then,'the brackets 261, the block 26, and the support

1p1ate 25 are angularly moved outwardly about the guide pin

263 in the'guide.slot 283. 'As a result, the presser
rollers 24 on the support plate 25 are elevated upwardly
.and'outwardly away from the belt 4, as shown in FIG. 6.

The belt 4 is now feléaSedgfrom the pressed contact with

'the.preSser rollers 24, and its upper surface is freely ac-

cessible for servicing or replacement.

When the brackets 261, the block 26, and the

'Suppdrt plate 25 arefangularly moved back inwardly, and

then the'lever 30 is brought 1nto engagement with the
catcher 27 and pulled downwardly, the presser rollers 24

are locked again to press the belt 4 against the bearing

....10....
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rollexrs 23.

As shown in FIG. 4, a plurality of bearings 31
are mounted on an outer side surface of the support plate
15 on which the driven support rollers 21 are supported. A
plurality of rods 32 having respective engaging grooves 321
defined in their respective outer circumferential surfaces
are inserted in the respective bearings 31 whose axes ex-
tend horizontally. Screws 33 are radially threaded in the

bearings 31 and have respective inner ends engaging in

‘other engaging grooves 322 defined in the respective outer

circumferential surfaces of the rods 32 and axially spaced
from the engaging grooves 321. Therefore, the rods 32 are
locked against axial movement. The rods 32 have respective

inner portions loosely disposed in respective openings 152

defined in the support plate'ls.

A plurality of joint plateé 34 are fastehed to
the outer ends of the rods 32 by bolts 341, and a plurality
of levers 342 are fixed to intermediate portions of the re-
spective joint plates 34 in cutwardly spaced relationéhip

thereto. A,plurality of position limiting rollers 35 are

- rotatably supported'on.upper ends of the joint plates 34 by

respective bolts 351 and respective shafts (not shown) .

The position limiting rollers 35 engage in respective posi-

tion limiting'grooves'36 defined in the ends of the feed
rolls 22 near the driven support rollers 21 for thereby po-

sitionally limiting the feed rolls 22 in their axial direc-

tion.

....ll....
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Each of the feed rolls 22 is also positionally
limited in the feeding direction by a pair of drive support
rollers 20 positioned one on each side of the feed roll 22
and a pair of driven support rollers 21 positioned one on
each side of the feed roll 22.

The feed rolls 22 in the heating furnace 100 are
axially expanded by the heat in the heating furnace 100.
Such an axial expansion of the feed rolls 22 is allowed by
the free ends of the feed rolls 22 near the drive support
rollers 20.

When the motor 5 1is energized, the endless belt
4 travels while 1t 1s being pressed against the bearing
rollers 23 by the presser rollers 24. Therefore, the dfive
support rollexrs 20 coaxial.with the bearing rollers 23 are
rotated about the shafts 16, causing the bearing rollers 23
to rotate the feed rollers 22 about their own axes at a
uniform speed.

If any one of the feed rolls 22 is damaged, then
the damaged feed roll 22 should be located and replaced be-
cause'the damage on the feed roll 27 would leave a corre=-
sponding mark on thé sheet of glass 102.

Any damaged feed roll or rolls 22 can be located
as follows: The screw or screws 33 corresponding to one
particular feed roll 22 or a group of feed rolls 22 are
loosened to unlock the rod or rods 32 from the bearing or
bearings 31. Then, the lever or levers 342 are pulled away

from the support plate 15. Since the position limiting

....12....
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roller or rollers 35 on the joint plate or plates 34 engage

in the groove or grooves 36 of the feed roll or rolls 22,

the feed roll or rolls 22 are axially moved to the right in

FIG. 4 together with the lever or levers 342,
When the feed roll or rolls 22 are axially moved
to the right in FIG. 4, the smaller-diameter portions 223,

226 of the roll caps 221, 224 thereof are placed onto the

support rollers 20, 21. The feed roll or rolls 22 are

therefore displaced downwardly out of engagement with the
lower surface of the sheet of glass 102. If, at this time,
no roll damage is transferred or marked on the sheet of
glass 102, then since the lowered feed roll or rolls 22
have a damage, the feed'roll or rolls 22 are'replaced with
a new feed roll or rolls.

The above locating and replacing process is ef-
ficient to effected because it is carried out without in-
terrupting the feeding of the sheet of glass 102,

FIG. 9 shows a‘horizbntal sheet material con-

veyor apparatus according to another embodiment of the pre-

- sent inventidn.  The horizontal sheet material conveyor ap-

paratus shown in FIG. 9 differs from the horizontal sheet

material conveyor apparatus according to the preceding em-
bodiment with respect'to the end structure of each of the
feed rolls 2 near‘the'drive support rollers 20. Those
parts of the conveyor apparatus shown in FIG. 9 which are
identical to those shown in FIGS. 1 through 8 are denoted

by identical reference numerals, and will not be described

- 13 =

120
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in detail.

As shown in FIG. 9, a tubular roll cap 40 is

splined over the end of each of the feed rolls 22 near the
drive support roller 20 to allow axial movement of the feed
roll 22, The roll cap 40 has an bottomed outer end 401 in-
corporating a bearing 402 therein. A pin 42 is horizon-
tally supported on a vertical stay 41 mounted on the.upper
end of the support plate 14. The pin 42 has a distal end
fitted in and held against the bearing 402 for limiting ax-
ial movement of the feed roll 22. -
The horizontal.sheet material conveyor apparatus
1s shown as being installed in the heating furnace in the
above embodiments. However, only'the feed rolls 22 mey be

positioned in the heating furnace 100, and the other compo-

nents for rotating.the feed rolls 22, including the endless

belt 4, the motor 5, the support rollers 20, 21, and others

 may be positioned outside of the heating furnace 100.

The present invention offers various advantages
given below.

Wince the drive support rollers 20 are rotated

by the endless belt 4 driven by the motor S and the rotaw'

‘tion of each of the drive support rollers 20 1is transmitted

to two adjacent feed rolls 22, the feed rolls 22 are ro-

tated at uniform-speed.without speed irregularities which
would otherwise be caused by the slippage of the feed rolls
22. Since all the feed rolls 22 are rotated at uniform

speed, the sheet of glass 102 fed thereby is prevented from

_..14_
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being damaged by the feed rolls 22 which would otherwise
suffer speed variations.

The endless belt 4 1s sandwiched under pressure
between the presser rollers 4 and bearing rollers 23 fixed
to the shafts 16 coaxially with the drive support rollers
20 that support ends of the feed rolls 22. Therefore, the

drive power of the belt 4 can reliably be transmitted to

the drive support rollers 20. The other ends of the feed
rolls 22 are supported on the freely rotatable driven sup-
port rollers 21. The:efore, the drive support rollers 20
are disposed only on one side of the array of feed rolls
22. Accordingly, the mechanism for rotating the feed rolls
22 at uniform speed is relatively simple in structure.

The presser rollers 24 caﬁ be tilted about the
guide pin 263 away from the belt'4 simply by unlocking the
1ever 29 and turning the brackets 261. Therefore, the belt
4 can sinmply be released OUt'of driving relationship to thé
bearing rollers 23, and can easily be serviced and re-

placed.

When each of the feed rolls 22 1s axially'dis—

‘placed, the larger- and smaller-diameter portions 222, 223,

225, 226 of the roll caps 222, 224 on the feed rolls 22 are

selectively positioned on the drive and driven support

rollers 20, 21. Therefore, the feed rolls 22 can easily be
shifted between upper and lower positions to allow a dam-— .

aged feed roll or rolls 22 to be located with ease.

Although there have been described what are at

- 15 =
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present considered to be the preferred embodiments of the

invention, it will be understood that the invention may be
embodied in other specific forms without departing from the
essential characteristics thereof. The present embodiments
are therefore to be considered in all respects as illustra-
tive, and not restrictive. The scope of the invention is

indicated by the appended claims rather than by the forego-

ing description.
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WE CLAIM:

1. A conveyor apparatus for feeding a sheet material,
comprising;

an array of feed rolls for feeding a sheet
material in a feeding direction, said feed rolls having
respective axes extending in a direction transverse to
sald feeding direction;

a motor disposed on a side of said array of feed
rolls;

an array of drive support rollers disposed on said
side of said array of feed rolls and operatively
connected to said motor for rotation thereby;

each of said drive support rollers commonly
supporting adjacent two of said feed rolls for rotating
the adjacent two feed rolls;

an endless belt, said array of drive support
rollers being operatively connected to said motor by said
endless belt; and

plurality of bearing rollers fixed coaxially to
and spaced axially from said drive support rollers,
respectively, and a plurality of presser rollers disposed
near outer circumferential surfaces of said bearing
rollers, said endless belt being releasably sandwiliched

under pressure between said pressure rollers and said

bearing rollers.

2 . A conveyor apparatus according to Claim 1, further
including a support member tiltable with respect to said
drive support rollers, said presser rollers being
rotatably supported on said support member upwardly of
said drive support rollers, and a releasable lock
mechanism coupled to said support member for tilting the
support member for selectively pressing sald presser
rollers against said endless belt on said bearing rollers

and releasing said presser rollers off said endless belt.
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3. A conveyor apparatus for feeding a sheet material
comprising;

an array of feed rolls for feeding a sheet
material in a feeding direction, said feed rolls having
respective axes extending in a direction transverse to
sald feeding direction;

a motor disposed on a side of said array of feed
rolls;

an array of drive support rollers disposed on said
side of said array of feed rolls and operatively
connected to said motor for rotation thereby, each of
said drive support rollers commonly supporting adjacent
two of said feed rolls for rotating the adjacent two feed
rolls;

an array of driven support rollers disposed on an
opposite side of said array of feed rolls and freely
rotatably disposed coaxially with said drive support
rollers, respectively, each of said driven support
rollers commonly supporting adjacent two of said feed
rolls;

salid feed rolls are axially movable, said feed
rolls having larger and smaller diameter portions on each
of both the axial ends thereof, said larger and smaller
diameter portions of said feed rolls being selectively

supported by said drive and driven support rollers.

4. A conveyor apparatus according to Claim 3, further
including position limiting means disposed on said
opposite side of the array of feed rolls, for axially
positionally limiting said feed rolls, said feed rolls
having respective position limiting grooves defined 1n
respective outer circumferential surfaces thereof, said
position limiting means engaging in said position
limiting grooves, respectively and means for selectively
disabling said position limiting means to allow said feed

rolls to move axially.
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5. A conveyor apparatus according to Claim 4, wherein
sald feed rolls are axially positioned with respect to
sailid drive and driven support rollers such that said
larger diameter portions are supported on said driven
support rollers when said feed rolls are axially position
ally limited by said position limiting means, and said
smaller diameter portions are supported on said driven
support rollers, with said feed rollS displaced
downwardly, when saild position limiting means is disabled

to allow the feed rollS to be axially moved.
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