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"OVERHEAD:SHEET TRAN SBORTING*‘AND
- - DISCHARGE DEVICE

‘Réss'Nebolsine,'New York, N. Y.
- Application April*9, 1947, Serlal N0, 7440, 329
(CL“2¥1—"4) |

.3’ Cldinds.

"This invention: relates to .dn.overhead or .ovar-
hanging -belt-conveyor for feeding .and discharg-

Ang :sheets, and. «partwula,rly sheets .of - low -cohe-

siveness -and -strength. -The- -device: empleys both
yacuum and:-pressure; bemgnada,pted {0 feed under
vacuum -and -to- d1se.harg:e ﬂunder pressure, .and
the device is adapted to so discharge as:to. stack
the sheets.

TFhe-device is -entirely-automadtic. In the form
illustrated-in the drawings, a;-plurallty of laterally
-spaced chambers-are.provided within. a perforated

‘or . foraminous -feed -belt, which 'is :sealed .at its
apper- length by a-suitable means, as for example,
2 eontinuous-top idler-belt, -Automatic means-is
provided -for -timing the effect -of -alternate vac-
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‘ments to.e

shown .at 3,.a . retaty -cutter 4, and-various .éle-
ments whmh make.-up the vacuum-pressure .€le-
ect withdrawal.and stack disecharge.of
‘the icut-sheet secﬁmns ~

The Teed belt 2 is .Lsupported by -spaced .lower
pressure.rollers ‘5 .and-a .train. .of . idler rollers ‘6.

‘Above the. lower.pressure.rollers 5.are-driven .top

pressure rollers.1 and the rotary cutter 4.is mount-
ed between the: driven .pressure.rollers 1. "Thus
the.sheét’3 as.it:is'fed to flie.right in-the drawing

'embod1ments is mll-«pressed and cut into.sections,
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aum-and -pressure:-in-a- plurality: of .chambers.to

permit -progressive- feed:action -upon a sheet, by
vacuum within certain of the chambers, synchro-
nously with-the movement of-each:sheet-until the
release-point of each sheet-is-reached;-the vacuum
then:being broken -and pressure- simultaneously
applied within the appropriate chamber.or cham-
bers- for -positively - diseharging the-:sheet -into a
staek-or-to any-other.suitable receptmn point.

JIn:therembodiment.-illustrated-in-the drawings,
the chambers-are-laterally:bounded by-a plurality
of eontinuously- rotating and-mutually contacting
rollers,-the -surface -of -which are.:provided with
such material:as-to seal passage of-air or-gas-be-
tween them:and-the outermost .of:the. rollers are
in- abutment with-the-endless. foraminous-belt.

.In-a-modification, -the - vertical -sets:of rollers
are separated by-vacuum-pressure -boxes. These
~ various -arrangements sand -the . invention, . as &
-whole, ~will -be -described - with .reference -to the
accompanying-drawings,«in- -whieh:

<Fig:1is.a view in:elevation, partly broken-away,
-qllustra,tmg an embodiment.of the invention.

- Fig, 2A-is-a:schematic view-in-elevation toillus-
trate- the driving- connectmn

-Rig. 2B.is-a schematic view-in- elevation show~
ing a- madlﬁed form-of -drive.

-Fig.-3 is-a-transverse-sectional: elevation .taken
on the line .3—3, Fig. 1.

Fig. 4 is-an- isometric: view.of the- -primary: .ele- .
ments illustrated in- Fig.-1, -and -in.longitudinal
:sectmn

Pig. 5.is a fragmentary section .on line-5—5,
Fig. 1. |

Fig. 6 is .a plan view .partly .in “sec¢tion, and
Scéhénmiatically sHowing -the primaty “wiring -ele-
ménts, . | |

“Fig.'Tisdn isometric.view stiowing the vaculim-
- préssure box modification.

Referrmg to the drawings, and’ particularly to
'Figs. 1,"3' and 4, it"will*be seéen’ that' the embodi-
ment therein 111ustrated consists “of “a cut-sheet
‘receiving and* stacking “device 1, which" ‘may ‘he
‘of *any ‘suitable- cnnsti’uctzon ~and "“Whlch is “only
schematically illustrated,”a’belt fe€d “2 for ‘the
‘sheet to'be ‘fed; cut’and stacked; the-sheet bemg
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the.latter in-turn being roll-pressed.

"The. cut-sheet sections are.pushed to a throat
consisting of the transversely extending:lip 8.and
the lower length of .a..perforated endless belt 9.
This belt runs .over spaced. rollers {0 .on shafts
1, the rollers being.surfaced with rubber. or other
vielding material. Between.the upper.and lower
lengths of.perforated endless-belt 9 are. provided
vacuum-pressure .chambers which.are.separated
by sets of vertically arranged. mutually engaging
rollers, -idlers -being sufficient, the latter -being
surfaced with rubber or other Yyielding. material
50.a8 to-effect g tight seal between their surfaces
and between . them and -the -endless ,perforated -
belt'9.

‘Above.perforated endless bheélt 9. is an- endless
top.idler -belt -12 which may be of rubber. "The
rollers 13 are ' movnted on-shafts 14 and the lower
lerigth of ‘bélt 12 séals off the upper'length of the
perforated belt'9. “For automatically clearing the
latter so as to~inmsiure “that its” perforgtions ~will
be “left opéen-ard - "not ¢logged by particles from
the “sheet" sectlons ‘3% - crjntmuously rotating
brush [5 may be employeﬂ

'In-addition to the’ vacumn-pressure chambers
provided between ‘the sets of idler-rollers within
perforated belt 9 which rollers are 'generally indi-
‘cated -at ‘11, the drrangenient of Fig.- 4 ‘will‘show
that vacuum=pressure‘chambers-are provided be-
tween'the endisets of rollerst 1 and the:rolers 8
over which perforated belt<97is led.

In Fig. 2A I'have-§hown‘a suitableidrive for!the
elements above specified. “Amotor {8 isrconnected
by belt 19 to a pulley ‘6%/¢n the forward" idler
rollers 6. This pulley will have a plurality of
laterally spaced sprocket-surfdaces one for a chain

19 running to the brush- 13, one shown at 28 for
*g;:§procket! onishaft I in order to drive the per-
“forated endless belt 9,"a! third as shown at 21 for
-driving .the rear.pressure.rollers.1,-and-a-fourth,

- shown at 22 for.driving the rotary cutter 4.
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‘In Fig. 2B a 'modified form-of -drive is shown,
chains and sprockets being substituted by shafts
and gearing. . The'‘motor 18% is connected by bell

-19%-t0-a- pulley-23-on-ai drive shaft 24 having a

serids of ‘beveled. gears connecting the drive-shdft

‘rotationally with-astub:rshaft and drive connec-

tions 25 for the brush 15: a second shaft and drive

80 -.connections.26.for.the.forward roller-40,.anoether

shaft 21 and drive connections™for'the forward
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roller~shaft If, and like drive elements 28 and
29 for the lower and rear pressure roller 8 and
the rotary cutter 4.

In the construction of Fig. T, which is a modiﬁ-
cation, the vacuum-pressure chamber separation
effected by the sets of rollers 17 is substituted by
box chambers 30 consisting of closed boxes hav-
ing perforated base plates 3l. Each box will be
provided with a pressure inlet pipe 31 and with a
suction pipe 32 and the latter may lead to a
- vacuum manifold 33. It will be understood that
feed rollers will be interposed between the vac-
uum-pressure boxes 30, in the sense that they
need only be idlers for contact with the cut-
sheet sections, and hence the major faces of the
boxes have been shown channeled for clearance
of the rollers. Although three clearances are
shown at each face, a single clearance may be
provided, or none at all. Either one roller or three
may be employed between the boxes.

Reference to Fig. 4 will show that by Roman
numerals I have indicated the chambers between
the sets of rollers 1T and between the end sets and
the rollers ID for the perforated belt 9 as I to XTI
inclusive. It will also be seen that a cut-sheet
3% has been released and is about to drop into the
stacker 1, whereas an immediately preceding
sheet 3% lies under vacuum-pressure chambers
I, IT and III. In ordinary practice, chamber I
need not have pressure turned into it. In other
words, it may be under constant vacuum so as to
draw each cut-sheet 3x under the perforated belt
9. The required condition is a drawing movement
of each cut-sheet 3% so that it will move to the

right in the position of Pig. 4 until it lies over the

stacker, whereupon the cut-sheet is released by
shutting off the vacuum and simultaneous appli-
cation of pressure. Thus in the movement of
the cut-sheet 3* to its position with the front
margin thereof slightly over the stacker, as
shown in Fig. 4, an operative sequence of condi-
tions within the chambers may be a maintenance
of vacuum in chambers I and II followed by
vacuum in chamber III. Thereupon vacuum is
effected in chamber IV, and also in chamber V
if desired, whereupon the cut-sheet will have
been moved away from chambers I and II and
pressure may be placed in chambers IIT, IV and V
to discharge the sheet into the stacker. I have
found that in practice, using the embodiment of
Fig. 4, it is feasible to employ a vacuum in cham-
ber I at all times.

It will be understood that the number of vacuum
pressure chambers will be varied in accordance
with the length of the cut-sheet sections, and that
correspondingly different areas will be provided
at the receiving end of the stacker.

A typical cycle for the construction shown in
Fig. 4 may be as follows:

Typical cycle

! ITiIIlB
Chamber 1 1231 4] 5} 6 {Inter-

‘ val

| VIVIVIV]|VIV]V
| 1 VIV I|VIV|IPIVI V
1 0 O| VIVIVIPIO| V
IV o O|lO0 | VIV |P|O 0O
V¥ e e e e e e e Ol 010} V| PO O
Vo o -~ [1Used for larger sheets. For size of
VI e e sheets indicated no pressure or

VIIL e, | vacuum required.

NOTE: V—Vsacuum. P-~~Pressure.

O—Neutral (no connection
with pr. or vacuum lines), S | |

4 h
The diagrammatic view, Fig. 6, shows that the
end plates for the rotary cutter 4 may be em-
ployed as switch-actuating members to effect the
opening and closing of circuits for solenoid valves
operative to control pressure in vacuum within
the chambers. Three of the chambers have, in
that figure, been diagrammatically shown as

- chambers I, IT and III, and inasmuch as chamber
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I may, if desired, be continuously under vacuum,
valves therefor have been omitted. Chamber I
communicates with suction manifold 35 by means
of pipe 36. Chamber II is connected to pressure
manifold 37 by means of pipe 38, and with suc-
tion manifold 35 by means of pipe 39. Chamber
IIY is connected to pressure manifold 37 by pipe
480 and with suction manifold 35 by pipe 41. In
each of the pipes 38 to 41 is a solenoid valve,
Chamber IT is controlled by pressure-controlling

solenoid valve 42 and suction-controlling solenoid

valve 43. Chamber III is controlled by pressure
control solenoid valve 44 and suctmn-control sole-
noid valve 45.

'The rotary cutter carries at its ends conductor
discs or plates 4% and &%*, which plates are well
insulated as by insulation rings 46. Plate 4x re-
ceives current from an axial conductor 471 lead-
ing to socket plug 48, and disc 4% carries spaced
brush contacts which are adapted to move into
engagement with brush switches leading to the
pressure~controlled solenoid valve so as to make
and break the circuit through them in accordance
with the conditions required in the vacuum-pres-
sure chambers.

Rotary cutter disc 4*¢ is provided with an axial
contact 49 for a lead connecting with the socket
plug 59 and the disc also carries a plurality of
brush contacts so that at the proper times they
will engage brush contacts electrically connected
to the solenoid valves, which control the secur-
ing of vacuum within the chambers. The brush
contacts carried by discs 4% and 4*X agre simply
designated 51 in Fig, 6. Inasmuch as timing by
spaced movable brush contacts for sucecessive and
sometimes simultaneous energization and break-
ing of circuits through types of electrical controls,
have been highly developed and are well known
in the art, the arrangement in this respect has
been diagrammatically illustrated only.

-~ By means of my invention, an overhead vacu-
um-pressure automatic conveyor and stacker is
provided which is capable of conveying sheets at
high speed and which is particularly adapted for
fragile and other sheets which are difficult to
handle, means being provided for discharging the
sheets at predetermined positions and time inter-
vals. It will be understood that various modi-
fications may be made in the form and the ar-
rangement of the elements constituting the em-
bodiment illustrated in the drawings without de-
parture from the spirit of the invention. It will
be understood that means should be provided for
adjusting the positions of the rollers of each set
of rollers 17 to compensate for wear of their sur-
faces, and also that similar means should be pro-
vided for the belt rollers i0 and 18. The diagram-
matic adjusting means 5% is for endwise adjust-
ment of belt 12 and the diagrammatically illus-
trated adjusting means 55* is for endwise adjust-
ment of belt 9. The adjusting means 586, is, in
each case, for vertical adjustment. Also each
roller 11.is mounted for vertical adjustment as di-
agrammatically indicated in Fig. 1. The specific

adjusting means may be as desired and hence is
not illustrated in detail.

Having described my mvention what I claim
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and desire to secure by Letters Patent IS as
follows:

1. In overhead sheet transporting and dis-

charging devices, an endless porous belt and
means for t:irrinng,J the same, sealing means for the

upper face of said belt, end rollers for spacing the
lengths of the belt and for sealing it at the end
areas in its passage from an upper length to a
lower length, and vice versa, a plurality of sets of
vertically positioned rollers within said belt, said
last named rollers bounding chambers which are
sealed by the mutual contact of said rollers, as to
each set, from lateral passage of gases, and auto-
matic means applied to a plurality of the cham-
bers for successively effecting vacuum and break
of vacuum therein. |

2. In overhead sheet transporting and dis-
charging devices, an endless porous belt and
means for driving the same, sealing means for the
upper face of said belt, end rollers for spacing
the lengths of the belt and for sealing it at the end
areas in its passage from an upper length to a
lower length, and vice versa, a plurality of sets
of vertically positioned rollers within said belt,
sald last named rollers bounding chambers which
are sealed by the mututal contact of said rollers,
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as to each set, from lateral passage of gases, and .

automatic means applied to a plurality of the

chambers for successively effecting vacuum and
pressure therein.

6

3. In overhead sheet transporting and dis-
charging devices, a traveling porous belt, means
for effecting and breaking suction upon sheets
. depending from the belt, and also for imposing
pressure upon said sheets by fluid action, said
means comprising a plurality of side-by-side
chambers along a length of the belt, suction con-
duits leading from said chambers, an electrically
controlled valve for each of a plurality of said
conduits, suction means leading to said valves, a
plurality of pressure leading to said chambers, an
electrically controlled valve for each of said pres-
sure conduits, fluid pressure means leading to said
last named valves, an electric circuit leading to
each of said electrically controlled valves, and
automatic means for closing and opening the cir-
cuils at predetermined times.

ROSS NEBOLSINE,
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