2135645 AN Al R-TABLE APPARATUS This invention relates to an air table
apparatus useful in transporting contarners and the |ike over long 5
[ e en nmsse, accepting containers from one source !~
of sources and discharging themas a single stream %f33645
of streans. This is desirablel for exanple, for directing cans
g} stations, labelling, filling or other stations in a 10
gXoperation. According to the present invention there i s provided

| ocation to a downstream | ocati orfsisi Bo-48 dAddanpri sing a table
havi ng a surface, edges and an undersrde mnth a prearranged pattern of alrr\
j et openi ngs in the surface slanted in a dommstreanrdlrectlon of
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supply air througbugaed jogt 20pAUr¥bity of sources and discharging them
as a single stream or a pluralify of streams. This is
desirable, for example,. for di:ecting cans to testing
stations, 1abelling,' filling or other stations in a

10 packaging operation.

According ;e the preseht ineention there is provided en
air table appa:atus for the Efansporf of objects from
an upstream location to a downstream locatipn, said
15 apparatus comprisihg a table having a surface, edges
and an underside with'a'pteatranged pattern of air jet
opénings in the surface slanted in a downstream
ei:ection of object movement and communicatiné between
Ehe surface and the underside, a single file conveying
20 zone at said downstream location, solid cover means
spaced above said surface of said table a distance
slightly -greater than the height of the objects being
transported and positioned at least over said single
file conveying zone, a plenum connectable to a source
25 of air under pressure underlying and attached to said

table surface to supply air through said jet openings



2to lift, support and nove the objects from said upstream

| ocati on to said downstream |ocation,.enclosure neans positioned
along the edges+ of “said table surface bet ween said cover neans and said
taple 5 surface, and blow back air jefs connected to a sourge of ai',
under pressure for supplying air under pressure into said singfgd™Ne-~ ;
conveying zone in opposition to the direction of normal flow @ obj ect s
t hrough said single fiIe ~conveyi ng zone. 10 The present in gn al'so

provides a net ran rting obj ec m.zone _i, :
which the obj eci ? &d’ﬁtf'or 'rﬁ'h‘g é?% gﬁg %l?gggm diis] esalla e
conveyi ng zone, air urface _ ear

pat téryn of air j epﬁope%?'ngs lér‘%wﬁl:mgurf%e sa ant ggﬁﬂgtgggsi regeglgr%gg i’ on
of. novenent of ¢ a?‘;g t cog

a. .source of air unéer pressure nnectég{ @ﬂg gerg? gsof qu
surface communi cghphe t%%ﬂfﬂ@é35@¥wééﬁf§§¥5 é@ibrtﬁﬁhﬁbrahétﬁaﬂad fabli

having solid top portions positioned above the table surface a distance

slightly grsatesurfhace,t handei Pllowbddie aib) jets commectédneong sodkce
~ least over said srngle file zone characterised by perm-tting air to
escape from undeof28irt hadetopriessureafdm supplyling cabs whder espregsure
i betmeen obj ects positioned under the solid top portions such as

- ‘into said single file conveying zone in opposition to

]

the direction of normal flow of the objects through
said single file conveying zone. |
-10
The present finvention also p:ovides a method bf
transpotting objects,- from an upstreaﬁ zone in: which
the objects can form a random mass to  a downstream
sihgle file coﬁveYing zone;"oﬁer'an air table surfagé
15 having a'preatrahged pattérn of air jet openings in the
| surface slanted in a desired direction of movement of -
the objects and haviné a.plénum.adapted_to'be connected
to a source of air under pfessurer conneétéd'.to the
underside .6f the table surface éommunicating the table

‘," _ 20 surface via the air jets and a top having .solid top

[5

portions positioned ébove the table surface & distance

%

slightly greater thah-the height of the “objects_-ana_

extending '.ai least over said single file zone

characterised by permitting air to eécape'_from under
.25 the cover = so as to p;ovide-zones'of pressure between

objects positioned under the solid top portions such as
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the objects to separate, and directing air under pressure
|l e file conveying zone. .in opposition to the normal flow of
t hrough said single file conveying zone. 5 Co-pending patent .
80.32556 (Serial No. 2,073,122) from which the present

been divided, describe® the construction and operation of a

odi nents of air table apparatus, and for a 10 better

of the present i nvention, this descrlptlon i s repeated
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Co~pending patent _application- 80.32556 -(Serial No.

2,073,122) from which the present invention has been

divided, describes the construction and operation of a |

number of embodiments of air table apparatus, and for a
better undetstanaing of the present invention, this

description is repeated below, although the .invention

to -~ which the claims are directed is described ‘and

illustrated. in relation to Figures 4 and 6 and Figures

5 and 7 of the accompanying drawings.

‘15

. In the draw1ngs

" Fig. 1 is a top plan view of one embodlment of the air

- 20

25

table apparatus used as a splitter ar:angement;

Fig, 2 is a view along line 2-2 of Fig. 1;

'Pig. 3 is a view along line 3-3 of Fig. 1;

Fig, 4 is a top plan view of an embodiment of air table

apparatus incorporating the present invention;

Fig. 5 1is a top plan view of a further embodiment = of |

the invention;

S

o



4 Fig. 6 is aviewalong line 6-6 of Fig. 4, Fig.-7 is a view aLongﬂIiné
7-7 of Fig. 5; 5 Fig. 8 -is- atop plan view of thé surface of the air
t abl e

et openings; Fig. 9 is a top plan view of the surface of the
tabl e,

to an

and Fig.

10
abl e

®enl afged scale showirig a preferred arrangeneiﬁagf-air
a

10 is. a diagrammtic 4I'epres_.ent ation of an ai

showi ng the use and determination of the air jetfangies which wi Il give,the

desired transport control- of 15 containers

a

tr ans_porf[.i ng coaggi ngris %’&?eg\?e%ﬁtonﬁ a‘taiin%;t%%: @@2&%; 4§0 pr ovi de

st or age

The

~

of con
_enbodi ment

Aers™in age what ever reason.
of. Fig.. 1 has an air table 10 wth a surface 12

air . conveyor system -

20

perf{arated by a mul'titude of openings 14 through which air passes from

an air supply gygl 705gPheRi@vlR1dHgdine Y DE LPLEUPPPT

on a cushion of air within the contai'ner area 20, Fig. 3. A 25 pair of
guide rails 22, _
~ 2, of the table and supported - -

5

Figs. 2 and 3, are positioned along the edges 19, Fig.

Fig., 8 is a top plan view of the surface of the air

 table to an enlarged scale ‘'showing a preferred

arrangement of air jet openingsj;

‘Fig. . 9  is a top plan view of the surface-of the air

10

15

~‘table, énd B

Fig. 10 is a diagrammatic :epresentatiqn of ah. air '

table showing the use and determination of the air jet

- angles which will give the desi:ed transport:con£r01 qf'

conta;ners 'in an air conveyor system transpo:ting

containers from one station to another to provide'

storage of containers in the event of a stoppage for

“whatever reason.

20

- 25

The embodimeht of Fig. 1 has an air table 10 with a
surfade 12 pérforated by a muititude qf  openings 14
throﬁgh which .air passes from ah air'éupply duct or
plenum i8, Figs.lz éhd 3;'to support containérs 16 on a

cushion of aii wiihihjthe cohtainét area 20, Fig. 3. A

pair of guide rails 22, Figs.”_2 and_3,'are:positioned'

along the edges 19, 'Fig.iZ} of the table and supported

t containers 16



by posts 21. A cbvér 24 is provided over the air table, part of
which is of perforated or open nesh-configuration.  The air jet openings
.14 are positioned at an angle with respect -to a |ine perpendicular to the 5
surface 12 to provide a force vector with §orces acting both vertical an
~paral kelsto the surface 12. The angle ©of the jet openings iis found to
range of 100 to 500 fromthe vertical to the surface and :

from 150 to 450. The pattern of the jet 10 openings 14is

- prefer y of-a_staggered nfi gyr at.i ] i 8" o of ni pgs -
. being offset asbé’ho%%s?tr‘ﬁ I'—#-‘g'.- 88 35%1%3 \Qs% rz:iesecﬁf%lughjggts 'S "'Ose ect e§9§
-Wth respect to he static pLgss s | ' tfgﬁ;ﬂo. -
provide a verti tab cepiﬁ?fiéfenﬁh{igq{ ﬁ% r#s.ﬁ%fn%‘ﬁgg%?o?{k a cont ail?lgfl-l‘;;_/e
be transported. __The _|ef_angl eg, .al sel4eGd h8sPRQVidlee BESitioned.
~‘paral | el forcecé’d}&i'cﬁ%+€i%‘gni reg‘hteoaqrrgvﬁ‘ﬁe %‘P\%aﬁners at th§e desired
speed. The jet velqci ' c #@é\/ i {he bet | S\8ll £ Z€o0 APHEOT
~the static pres éﬁbfgé%%g éSLﬁi%sg e éhgi y gbct. b The jet velocity and
volume (CFM wild, - ool g o fdcd Veltort"GitH Foréési &ctin
- pressure. N%The éﬂg¥?%¥ ¥%e9?egﬁggé§?ng, the lower the jet velocity a%d
vol une (CFM atbog;ge_véee?caitaaha-ﬂia&aqﬂ to the smiifiae’ DR, thehe
j et openings I's 25 preterably symretrical wherein the openings are.

I Qca_t ed at the aaq'iffé o{,f'sgﬁgeggitvgw/ﬁgg ferfeuihd posie dredche rangel

of 10° to 50° from the vertical to the surface and :
- preferably from 15° to 45°. The pattern of the jet
10 openihgs 14 is preferably of a stagge:ed' confiéuration
with every other row of openings being pffset as'shown.
in Fig. 8. The size of the jets is selected with
.respect to the static pressure of £he- air supplied
| ﬁhereto to proviae é verﬁical férce sufficient to lift
 _ 15. and Suéédtt a'containet to be t:anspbrteﬁg The jet
| :angies are selected to provide the parallel force
componeﬁt iequired to :move the containers at the
desired speed. The jet velocity is selected by varying
the jet opening size and/or the static pressure present
20 in tne suPply duct. The jet velocity and volume (CFM)

. will vary with the size of the jet at the same static
preséﬁre; The smaller the'jet opening, thé ldwer the
jet veiocity and volume (CFM) at the"same static

: pfessure. The pattern of the jet openings is

25 ﬁteferébly #ymmetrical ﬁherein the 6penings are'located:*

at thé_apices of successive rows of sérially'positioned'



-6 - alternately rever sed | sosceles .triangles. One .
conflguratlon of air jet .openings of an. operatlve embodi nent. of the air
tabl e accordlng to’ this invention, *- handling 12 ounce (14.1 gm.
ahun1n|un15 beverage cans wth an effectlve cross sectional area
having a base di aneter of 2-1/8-inches (6.6 <ns), was found to be with 42
openi ngs of 3/32 inches (0.24 cns) di aneter | ocated in rows of one in
" (2.54 cns) on centers with the rows being spaced one-half inch (1.27 D
cns) apart and the cente of alternat ro¥s be| off- set hy one-hal f
inch (1.27 cms). 8k Pél"laltﬁé-)égai‘rF‘f%rW‘g ﬁSFF ﬁs oft @D 24 a?Be
solid._ as at 26. 3 splltter c at ‘curved wal |
or %ep 28 may . b@ ﬁllﬂl“ééltl %h% gr@PFP"F‘gsdeQJfr e@"fo‘ﬁ??ﬁ%l‘ée

bul k mass of conta to nnre co The I ssui ng f
jets under. the f #ﬁ‘ﬁe&? CCR%D @3 HI o%\@g?‘?o lﬂﬂeretq'f?ougﬁ
however, wher ever, there IS a 4&cover con |ne are

interrupted in t A2V W&Hﬂﬁ%ss e 4 t%ﬁ?geas 39? rt jh1 B um
T een e obrbathdis 1B L ER "4, GEERGETSE, rrihe R ﬁé’%{# Ada°
et 72 i’zpéévlinﬁgd eaﬁ“ Eor B “2:32F 5&*%’*?‘5%24 i} s Svas
s _— found to be with jet openings of 3/32 inches (0.24 cms)
| ‘diameter located in. zews of one inch (2.54 cms) on
centers with the row5'being_spaced one-half inch (1.27

._10 dms) apart and the.centé:s.of-altetnate rows being off~

set by one-bhalf inch (1.27 cms).

Referring again to Fig. 1,-portiohs.df the cover 24 are
's0lid as at 26. In a's§1iEter configuration,_as-shown,-
15 _e curved wall or stop 28 may be vertically poéitioned' 
" where it is desired to divide a bulk mass of contalners
1nto two or more columns. The air issuing from jets
under: the perforated. cover 24 is allowed to. escape
-; : - therethrough; however, wherever there is a solid cove;
| 20 26, if the containers are interrupted in their progrese _
over the air ﬁabie as by vertical wall 28, pressure '
will build up between the containers under the solid'.
‘cover. Thie wili'cause'the containers t0'seperate into
two - paths of areas such as paths 30 and 32 in Fig. 1 -
25 where ~the semi-cylindrical vertical wall 28  is
positionedf beneath: solid cover portion 26. If an



7 alternately reversed | soscel es triangl es. One configuration
of air jet openings of _an. operative enbodi nent of the air table

-'faccopdlng to t-his invention, handling 12 ounce (14.% gnm

alu \m 5 beverage cans wth an effective cross sectional area haV|ng~J
" a baXehdi ameter of 2-1/8 inches (5.4 cws), was found to bé with jet

. openi hgs of 3/32 inches (0.24 cns) dianeter |ocated in rows of .one inch

. (2.54 cns) on centers with the rows being spaced one- hal f.'inch (1.27 10

“ cns) apart and the centers of alternate rows being off- set by one-half

“inch (1.27 cnsplteematelyy ageeversedi g. igspspedeisons tafiangleswer 20nee

solid as at 26. In asplitter configuration, as shown, 15 a curved wall
stop 28 may beceafiiguratiqusief onatirwhdet openingssi ofd @n dioperative k-x—
mass of containers into two or nore colums. ‘The air issuing from jets

under the perfembosimenter of | sthe| oddg t §abldeapacoesding oude hotld@r,
wherever there is a solid cover_ 20 26,_if the containers are interrupted in

" their progressiaventiqnair handling b}2vepbpes Udié.12g I oAANmei Nl ym

build up between the containers gnder th SO|Id cover. This wll_cause the

“contai ners3to YeyarAce i faPs wo¥ Eph§noF gPekive cross ﬁﬁﬁﬁ}QRP ncPB3in
L 28 et R EYAROEGE CBh 2S00 Ao 4 ndT, was
found to be with jet openings of 3/32 1nches-(0 24 cms)
diameter locéted in rows of one inch (2.54 cms) on
centers with the rows belng spaced one-half inch (1.27

10 cocms) apart and the centers of alternate rows being off-

set by one-half inch. (1.27 cms).

:Referring-again to Fig. 1, poriions of the cover 24 afe
' solid as at 26. In a sélitter configuration, as shown, -
15 a curved wall or stop 28 may'be vertically  positioned
where it is desired £o divide a bulk mass of containeré'
into two or more columns. The air issuing from jets
under .the perforated cover 24 is allowed to escape
therethrough; however, wherever there is a solid cover
20 26, if the containers are interrupted in their progress
over the air tablé as by ve:tical wail 28, éressure '
'will build up between the containers under the solig
cover. This will cause the containers to séparate into
two paths or areas such as paths 30 and 32 in Pig, 1
25 where ghe: semi-cylindrical vertical wall 28 ' is

positioned beneath solid cover portion 26. If an



- 8 - volune of air over the surface of the table, plus the closure of

t he-si de agai nst escape of air by the.incom ng containers, wll di rect alr o

across the tablé and cause the containérs to drift across the tab
toward the ‘upper portion and nore or less wuniformy di strlbute
containers across the width of the air taber: Thus, the mass of 2

-prOV|des a neans for the air table to be self- balanC|ng or self-regulatlng

such as to maintain the tabl e bal anced even when the flow of .10 containers
fromthe table surface is hglt seen_in Fi the air nass wi | |
cause the contai N@d 9’“@0%@3 é?‘f%r%r%\’?%?cﬁr rtg’é‘u er tBlBfe £h@ e
of the air jets 1 as WheH% cont aLners ngve across the air tabg .

Al sééhe mass of C¢0FUEEne %e - 139ENSELPGAPS, et B Fri Y p&hes

?ioﬁic’tv'hg' ersj’é'f»‘é ?:ﬁfq Honbaite iy c WL hcPirens an Aordes chhern isk,ﬁ%
fTLEmSFE? openi ng8hgh “?&u%%”t CurdTeafieEe £ Bk ﬁé%seﬁ?d Fhe oRabacd:
of the. cont apner SohRES CHHRER TG CRAE o RN ot A0SR T AknE ) éigﬁﬁﬁi&

1 has 25 solid ags'i:'r‘iriﬁ:te t %é%fﬁeﬁgfabfo%' ¥nle® Wiltitn Scflethe ‘air

v " .. table. Thus, the mass of air provzdes a means for the
‘air table to be self-balancing or self-regulating such
as to mainﬁain the table balanced even ﬁhen the flow of

10 containers from the table surface is halted. | _As seen
‘in Flg. 9, the air mass will cause the contalners to

.‘'move either ‘parallel or perpend1cu1ar to the angle of
: _the air Jets.14 aS'whe:e the containersumove across the.
air table. = Also the mass of containers'may.be made. to

15 follow .p:edetermined paths-by prcViding.solid-s;des'at'

' desired locations. The mass of air_issuing from the

.'.air jets is utilized to move or herd the containers, en
_;masse. The.5peed'cf individual containe:siis regulaced
by the mass of air issuing from jet openings ahead or

20 downstream of tnhe containers and the angle of the jet

o

openmgs is selected in accordance with the speed of

ttansport of the containers desired.

: Since ‘the perforated or open cover 24 as in Pig. 1l has
.25 solid portions, the escape of air is only to the side
‘of through the perforated cover beyond the solid



~of through the perforated cover beyond the solid portions. - The

containers entering under. a solid.portion, such as solid cover 26-in

dire
“condi “. “not all of the air beneath tfie? Solid cover will be able to

escape except frombetween the containers which will cause

. considerable separation of the containers due to the higher 'than
- . anbi'ent pressure zone produced therebetween. 10 In the. enbodi ment of Fi g.

.1, the conbi negoaftficmsof a Thei dcontadments wienteringi nunded \@r téchid
wall 28 is to divide the containers into paths or zones 30 and 32 that can
be gui ded eithepordriznel sucheagesdldd aoven 26 inonngunea,lnuialfpmmqb,
for separation and delivery .left and right as desired. . Each conveying

- zone is defunedmnectiyhethsoughbyhguamgawnnde22the Sbdildd coveprimotke of
t he conveyi ng zones becone inoperable, the cover 26.and wall 28 would = -
‘direct the ful | Gireetion hef nbEavel ;20 hawener neif theia a§rcoabdeds full he

. operabl e convey;d? zone oOr zones. Shoul d all of the conveying zones be
- operabl e bbt aend firrerstagbtedsosdisiony i met mllaof theaad hadeneathe
-cover 26 will automatically nonitor each_ respective conveying zone and

.supply the requmngj solid” cover will be able to escape except from
| between the containers which will cause 'considerable
separation _of the containers due to the highef than
ambient pressure zone produced therebetween. .
10 | |
In the embodiment of Fig. 1, the ccmbined'effect_of a
solid cover 26 with a cylindrical'verﬁieal wall 28 is
‘to divide the containers into paths or zones 30 and 32
that can be guided either parallel or perpendicular’ to |
15 container mass flow forISepatation and-delivery left
and right as desired. Each cohveyingfzone'is defined-
on either side by guide rails 22." Should one or more
- of the conveying zones become inoperable, the cover 26
and wall 28 would direct the full flow of the mass of
20 containers be;ng conveyed into the operable: convey;ng_
zone or zomes. Should all of the conveying zones be
operable but at d1fferent_speeds or on an intermediate_ 
demand basis, the cover éG will automatically moniter :
each respective convey1ng zone and supply the required
25 humber of containers to meet the demand in each--

conveying zone. This is a11 accomplxshed automat;cally

Fig.JE§§2?MAII pass directly through tthe area under the solid cover in-the .-
i

v of travel; however, if the air table is full 5 and in-a static s

-



25 nunber of containers’ to neet the demand in each conveying zone.
This is all acconplished automatically. - w thout special controls.

Referring to Figs 4,0 there is shown an enbodi nent of the presemy, =
iknvention with the air table 10 providedip with a surface 12@ air
jet openings 14 ‘therein inclined at an angle of from 30 to 450) -
preferably from50 to 400, = from the vertical and slanted In a

~downstream direction, which.in Fig. 4 is fromtne-right to the left of the
-drawi ng. The | etwijlsouthospeciakicentidlsand patterned wth respect to
‘the effective or base dianeter of the containers such that -fromat | east

four up to about nine jet openings are under each container 16 during the
trapsport thereof, Fig. 8. The air table 10 is provided with an open nesh
cover 24 for the Refierdingto Bigapedaft theresdisnghownomr embodiments sofi d
cover portion 26 is positioned at the downstreamend of - the air -table and

has a centrally theatpreséntyerinventionavwitbntbe admdtahls ddlippovided
- upstream "A plenum 40 is fornmed under the finger 27 by neans of

[ T

side walls 34 207itdnd 8ssurfage nb2thaving adindete APEAings ed 4 ctthexetnd
foubl o Fow of | CARRKAAUAR 2R a28E FROE Ioke) 480 FEAAGIAPTH Srem °
surface of the aifotaple 4§6oN0 £7GH LA “9e8tigaY Vand "iuded?is &4
- o downstream airection, which in Pig,'4 is froﬁ tne right
._ to the_left of the drawing. The jet 6penings are sized
10  and patterned vich respect to the effective ldr base
~ diameter of the contéiners such that frbm $t least four
ub to about.nine jet obehings are under each container
16 Hﬁriné.the trahsp@rt_théréof,_?ig; 8. Thé_air table
10 is provid§d with an open mesh cover 24 for the air
15 .t6' ésEape aftér'issﬁinglffroﬁ.jetsli4; " A solid coéet_
porﬁion 26 is positidneé at ﬁhe downstreéh eﬁd'of the -
" air table and has a cehtraliy"located finger 27 with a
roundeé end projecting'upstreém; A piénum' 40 is
-formed -under the finger 27 by means of side walls.'34 '
. 20 and 35 having therein downstream directed jets 36 and

37 reépectively éndfhaving a s0lid end 33. As best

[

~ seen in Fig. 6, a dbublg“téw'of jet openings 423 and
42b fnoi shown) ate_?réVidéarin'the'sutface of the air
‘table along each siﬁé.Cb?exténSivétwith side walls 34
25 and 35 (not shown) ﬁith~a_plenum 445 and 44b (not shown

“providing a connection of the jets to a source of



- 25 and 35 (not shown) with a plenum 44a and 44b (not shomn'providing a.
© connection - of the jets to a source -of air under pressure. In |ike
~manners a. single row of air jet openings 46a and 46b (not’ shomm) are -
prQV|‘ 'n the otherw se solid cover Zi%along the downstream sides mnth\J

-a ple' w@a_and 48b providing a connectfon 5  thereof to a source of
' air “pressure. As indicated a simlar arrangenent is provided
~.on the other side of the air table. = A pair of guide rails 22 are -
positioned along each_side of the air. ig&ﬁ and supported Eé EO tséﬁ}
"To either side S1EHNGREPEESERre, o In; ‘BADNEN ¢« B $ingle,rom,
jets 50- and 51 ,are provided, res CtIV 52a, and 52b whi e
posi tioned tran®idr seI&h ?H%nh\"gst gg % m) Y€be PEQY quéfl’\
by the sane sour.ce of alr nnect ed enum, 40 0r_by separa ~
source. as 15 dé%lr 32! FP&HQV%P&?RM%q %i?%%oﬁ@?atgg Ef am

valls) 522 and SR LA §ooRdnde sBETENE i HRELHARY' o RpBRRIB
P e b e oH, 88°\RLrePHECE] BRY BT el le bEbbpuBK.TIC pe.
progress “22i;pé“fq%%gg@mggve{sﬁﬁ%é&fa%:s@‘%z{qeﬁneon@hfm* oyl W ne
other side of the air table. A pair of guide rails 22 “
are positioned along each side of the air table and
supported hj‘posts 21. To either side of the base: of
10  the finger 27 a plurality.of'blowback jets 50 and 51
.are procided; respectively, in walls 52a and 52b which
are positioned transverse of the air table. Jets 50
and 51 _may be supplied by the same source of - air
ccnnected_ to plenum 40 or by a separate source. as
| 15 -desired.. a 'solid transverse wall 54 cooperates with
| walls 523 and 52b to ‘provide an air conduit to supply
air Jets 50 and 51 as well as Jets 36 and 37.

In operation, the containers 16.enter the air. table
20 from the right.and are liftea andimoved to the left by
air 1ssu1ng from the jets 14. When the containers in ¥
the center of the mass progress under the solid cover
of the finger 27, the air,which would normally escape.
from :between the.containers through the mesh cover 24
25 is trapped between the containers creating a pressure

zone therebetween. _ The"containers_'are caused to



25 is "trapped between the containers creating a pressure zone
t herebetween. ' -The containers are. -caused to 12 separate and be
directed either right  or left of- the finger 27. It will be appreci gtel o
that the pressure in the space between tige -surface of the table/ g
t he cover will ‘vary in passing from underneath the 5 perFora ed
-or .open cover- to being underneath the solid cover. The contai ne |
then be picked up by the jets of air fromjet openings 37 or 36 in walls
35 -and 34, respesépafave aafidnopeddigected leithEy deigitt | or 2Pebt ofackhe
- side as at 16A and 16b.. - The air jets issuing 10 from -jets 42a and 46a
on the other sidefimyertp?. catswiblobe appylecifatied cthht hehei pressuregin
frofpair jets 50 and 51 assist in nmoving the containers 16a and 16b into
contact wi'th gui deheai 6pacé€. betwRehethengurface tof tlie. tablethand tbe
shown - anot her -enbodi nent - of the air table 10 providing a single file feed
at rignt angl es ¢cavehe geikdlal vacynt dnnepassing Hrom ajyndepneath the
provided with a surface 12 having a plurality of jet openi ngs 14 :
therein inclifhed perfenated ang epedr covem %9 ‘Qﬁ%mﬂdﬂﬁ'&%ﬂﬂab ef gghid
* about 50 to 400 from the_ vertical ,and slanted, in,_a wnstream -
‘direction. The c?%ﬁtopen?ﬂﬁs,SPE?§§ESHsaH&*Ep3?F%?H§H'Q£EkF Qng%ethe
_to: _the effec%egg of air from ?%ieopenings 37 or 36 in walls 35 and

-

34, respectively. end moved'against the guide rails 22
| en each eide as at 163 and 16h. The.aii jets issuing
| 10: from 'jets.423'and'46§ on the other side move the cans
into a eingle file and the ai:-isshing.frdm air jets 50
and 51 assist in moving the containers 16a and 16k into )

contact with guide rails 22.

15 'ﬁefeifihg: now to PFig. 5, £here.'ie“ eher anoeﬁer

| : embodiment of the air teb1e.10 providihg a'single file

'feed at rignt angles to the geheral :containe:'-flow.

The air tabie is provided with a surface 12. haﬁihg-_a

| plurality of jet openings 14 therein inclined at an

- e o 20 angle of from 3° to 459, preferably from about 5° to
~ 40° from the 7vettica1.ehd.slanted in ‘a downstreem__:

direction. The jet openihge are sized and .patterned
with respect  to  the effective = or - base B
diameter of the ceﬁtaihere such that from at 1least
25. four ~ or more to  abeqt “nine jet"t' Opehings are

under each 'donteine:'*lsi during the - transportation |



- di anet er of the containers such that fromat |[|east 25 four or
- hore to about nine jet . - .openings are under each container 16
during - Bh
Opening_/ means of plenum 18, Fig. 7, connected to a suitable source of
air. undgflsr essure. Guide rails 22-ark8 -provided on each side of the
airr tablg/and are supported by -posts 5 21. - The sides having guide rails
.~ 22-are openh along the top and bottomof Fig. 5 and solid side walls 60 and

- 62 provide a baffle along the sides adjoining and to the left of the
open sides fornebebgofhe gaide ismisuppledThe thieddetalapesringspbyvindads
with a series of air jet 10 -openings 64 therein slanted in a downstream_
direction. The ofii plepumoddni Rjg+¢ o7 i eonregtedi toad Auitable sourge of ¥

- -different angle to facilitate container handling. The left or discharge end

~of the air tabl@irs upfer PEE@SRUNELa plpide gaga.sv A 12X ©2 Rrpyidedd pp

. spaced posts 15 21 defining an open wall. The air jet openings 64 in

" side 62 are cong@ehedsiges ofpothe akr fablegjapdpres SUPReKLed) byiunPogtsand
conduit 70. Another pair of gquide rails 22-ari supported by spaced posts
21 to defi e an2bpenThe gides, having guide:raids 24, ars, aleag) kheop

e th Dol heeopnand botkan of Flgl"S SAd 2011%° s1de Walfs'€0°2R8°%3"
) provide a béffle'along the sides adjoining_énd to the
ieft of the ében sideé fo:méd by theiguidé rails 22,
The Sidé ﬁali'sz is ptovided.with é series of air jet
- 10 openings 54Ithe:ein SIantéd in a downstream 'diréction.
o The air jet openings to the Very left és at 23 may be
at a.differént anéie to facilita;e“container handling.
The left or dischaige.ena of the air.table is proiided
with a pair of guiéé rails 22 supported by spaced posts
15. 21 defining_aﬁ open wall. The air.jet openings 64 in
| . side 62 are connected to a source of air-ﬁndei pressure
via plenum 68 and conduit.70; Ano;her pair of guide

rails 22 are supported by spaced posts 21 to define an |
qéen_ wall and are positioned in spaced parallel
20 relation to the other ggide rails at the end of the air
‘table to cooperate therewith to provide a single
container channel 74 therebetween. The air table 10 is"
provided with a pg:forated cover 24 except for the
:discharge end which is ptdvided with a solid cover 26

25 that extends to cover channel 74 as well,

Q ‘transportation - 13- thereof. Air is-supplied to the jet -



cont ai ner channel 74 therebetween. The air table 10 is provided wth a
perforated cover 24 except for -.the discharge end which is prOV|ded W
solid cover 26 25 that extends to cover channel 74 as well. -14-;
Opération, the enbodi ment of Fig. 5 noves containers to the left i
~drawi ng where air fron1jets 64 push the= &téntai ners towards the top o1\
figure. and the containers pass beneath the solid cover 26 which serves 5
‘as a buf fer storage while containers are urged into any opening found:

the line of containers to, form a sin file -for discharge towards the
bottom of the fRg@ReLAHIRRN %hanﬁebogimem ofc g4 % BENESoCPNEaiBers
there is shown a _portion of _the s 12 of the air table 10 to an

enlqrged scal e HBwWRE AREHARCE La gPWé"& P’l'jeéte Aehifremi jets| 64i Wsﬂ!o
1t has been f i1 CaREainers, Vouards, the\HaR Pt dhe & 19 anaendibhie y
Tour hjeetirizsgfret B RE 7 PR RERSRRD: Fbee fs?ﬂét DURK 4 WRECh) B8 vest
L genters " wiPh 28% %”*&fﬂﬂ?fe defEesd RhiiR. chatelhes 0“(%1:4299{‘9%§2;Bm Al
.centers Offset'J$éd¥ﬁbr“§3uﬁ@Chiﬁl e TRk of'%%nézlners to form a B

kS : = .- single file for discharge towards the-bottom of the

figure through channel 74.

10 Referring now to Fig. 8 £here is Ehown a portion of the
surface 12 of the air table 10 to an 'enlarged- scale
showing one-pattern‘of the air-jet openings in relatien'
fo. the containers 16 to be conveyed or otherwise
handled - thereby. - It has been found that -qu

15 satisfactory operation and stability in the transport
ande handling of cohtainers that a minimum of at 1least

- four Jjets 14 are required to impinge on the effective.
bottom or base of the container at ‘any one time,
preferably on one ‘inch (2.54 cms) centers .with

20 &lternate rows being one-half inch (1.27 cms) apart and
- centers 'offset_ by one-half inch (1.27 cms);  As an
example only, the sizeS'of the jet openings tested were
3/32 . inch (0.24 cm) diameter, 7/64 inch (0.28 cm)
diameter and 1/8 inch (0.32 cm) diameter and air -jete'

25 ;we:e_working-against~a'12;Ounce eluminium can weigﬁing

14.1 grams, . having an effective bottom or bases



“exanpl e only, the sizes of the jet openihgs tested were 3/32 inch (0;24

- cm) . di anet
di anet er-
wei ghi ng
di anet er™:
inch (0. 76"cnm
. producing jet v
. per 5 m nut e

r,

ai

respectively afliame:¢m@f 2-31/8 inghessi(fHid greksurd minjmump presgyre
pressure, the jet velocities were found to be 1450, 1700~
and 1800 FPM (70%, ®«3 arRf 9.ann/iaeh (Oedfectémk| ysStakicat POESSUIEH MRS
c pressure the #Et vel ocities were found t9 be 15Q0, 1900 .

(0.1 cm static

(0.13 cn) stati
~and 2100 FPM (7
si tuations wher
i ssuing from t
air is acting

7/64 inch (0.28 cnm.dianmeter . and 1/8 inch (.0.32 cm
r. jets 25 were working-agai-nst a 12 ounce al umi ni um can
gr ans, having an .effective bottom. or bases - -15-

-1/8 inches (5.4 cms). A-ni%iAum pressure of 0.3 of an

static pressure was required to lift a container

elocities of. 1200 feet per mnute (6.1 msec), 1450 feet

(7.4 msec) and 1550 feet per mnute (7.9 nlsec),

requiredcta ol ¥t dccpntaing Produging jat ( yedocities
e the volune flow or cubic et per yjnuigﬁgf air
o€ | di2Mherk R PRI PLIPRLS: ®Cl as r

20T o e Vet cheApt Ot Ree il o8 Bofi D" (8.5 VEh}"! atatic

10

pressure, At 0.4 inch (0.1 cm) static pressure, the
jet velocities were found to be 1450, 1700 and 1800 FPM
(7.4, 8.6 and 9.1 m/sec), respectively, and at 0.5 inch

(0.13 cm)-staticfpréssure the'jet ve1ocities'wete found

to be 1500, 1900 and 2100 FPM (7.6, 9.7 and 10.7

15

_ inéreaseﬁ air flow for the same velocity. For example,

20

m/sec), -respectively; In those situations where the
volume ffiow or cubic:feet-pet minute of air issuing
.from the jet.opeﬁings is of-iﬁportancefsuch aé where
the air is acting upon a mass to assist movement

therébf, a"larger  diameter jet will provide an

with 3/32'inch (0.24 cm) jet openings .with a velocity

of 1500 FPK (7.6 m/sec) velocity, the flow (in cubic
reet per minute) is about 0.072 (2.04 1/min). Where

the jet openings are 1/8 inch (0.32 cm) diameter, thé

_ C¥M is about 0.128 (3.63 1l/min) at a jet velocity of

- 1500 FPM (7.6 m/sec). Where an increase in velocity is

. desired with a minimum increase in air volume, CFM, the

velocity of the air from the jets can be increased by

an increase in the static pressure.

efest  (Rer
,upon a mass |t assi st \, t_thereof, | ar ger,
di ameter 8t V\'/F'!’-In“tpﬁ'ov(ﬁe‘s ’st?ﬁ reé?ﬁoéﬁ | £%#¥ or PRFe E‘gﬁé’t\?el A «8 .

-

m
L3



20 reet per mnute) is about 0,072'(2.04. 1/ mn). Where the jef
openings are 1/8 inch (0.32 cm. di aneter, the CFMis about 0.128 (3.63
1/mn) at a jet welocity of 1500 FPM (7:6 misec). Were an increase-i

velocity is desired with a mininumincrease in air volume, CFM the ”‘)
¥ d
»

‘velocity of the air fromthe jets can be ilicreased by an increase |
static pressure. - 16 - Wth'the air table jet opening pattern of A
8 .there is always a mninmmof four jet openings 14 underlying and acting
~on the effective bottom or base'giga a contai ner at aEy qQne ti e and

upon novenent of WhehsthecBhraFARLe; ﬂ'eg'nfﬂﬁ’?jg‘b‘i i%tﬁﬁrpne efd8 4 n § Hehere
T o oo L Pk Sy R ot 3 Y hee g e bl ng
SIngTe Cont el et SN BRRg! bR e R SEeddut e IRLUELY oPoBRRRTRL 4P POV 4
and, o renstoned 40 LERRE ok, MG, B ICIHe e eBRL RErHIRA. Bt e
with, an 1T SE0! o RULBEL: Okl Ehy OB off U ERcBRRESOSpVAR, Hhmt ot
bt on ne 4fP! ferd!hbRfhg GpbitHe YodtRihetth pEOVIRA. I T Bhe
& ' closest configuration of jet openings nine or more jet
| iopenings may be acting 6n a single container at any one
time. Thds. it is nornally necessary to provide aﬁ air
10 -table . surface with air jet openings therein in a
| pattern and dimensioned with réspect to the container
to be acted upon such that there are always at least
four jet -openings_actiné.upon.the'container with an -
inéreasing number of jet_openings, such as nine or moré_
15 fjet . openings, - acting upon the container as the"
containei:-moves with réspect to the table surface.
Although at least four jet_openings-must be acting on a.'
container to providé'stable-transporf of the container,
an increaséd number of jéts will providé even greater
20 stability. A container pattern gpiné-from a miniﬁum fo
four air jets acting on a container to a .pattern of
nine air jeté and returning to a pattern again of_foﬁr
-air jets. acting- on,the‘containef is found to be a
.preferred' _jetrg'opening“_pattern . for -.sétisfactoty
25 operation. -'A-Tgteatet_-numbe:'ofljets will be even

better. This 'pattein_Will repeat itself'a number of



container to provide stable transpdrt of the container,
provi de even greater 20, stability. A container pattern go
_eﬁr\rnun1fo four air jets actlng on-a container t:o a .pattern of

¢/

“ory 25 operation. - A greater nunber of jets wll be even

of jets wll

froma

| better.

the transportln of a container. across the surface of the air table.

ts, and returning to a pattern agaln of four air Jets acting
is found to be a preferrkd - jet - opening -~ pattern for

er

Thi s

pattern'wi |l repeat itself a nunmber of - 17 - tines

an i ncreased nunber

I ng

in

~ It will be reco§imesd timat the tramsperking ofnl contginer opacrossy thea

very low static pressure is.to be preferred as- small, closely 5 spaced

"jets provide
of CFM usage.
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10 illustrates a_conyeyqr system according to the
Hhe us &fﬁwx smahl

{abl e conveyaor made up of internedi ate

sections of airStakds 84?‘%‘%615 teope ERSﬁﬁFEed a5 iswally elesely

a mechani c
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6 feet
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per
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Fig.' 10 illustrates a conveyor system according to the

K;;

aRAEr detsr orerAting ortatvery 3ow to

be

out

present invention to transport containers from one

‘station 80  to 'another'station 82 via an: air. tablé :

84 and B86. 'For example, station 80 might be a
mechanical'device, such as a waSher having a width of

96 inches (24¢{ cms) through which containers 16 travel

'conveyor made up of intermediate seétions of air table

at a- iinear velocity of about 6 feet per minute (3 |

cms/sec), The conteiners exit station 80 in a straight
line to air table section 84, which is 24 inches (61

cms) wide and 4 feet (122-cms)-in length wherein the

containers are to travel at a linear velocity of about

25 . feet per minute (12.7 cms/sec) and exit at r1ght'
angles to air table section 86, vhich is 12 inches
(30.5 cms) wide and 10 feet (305 cms) in length. The
movement ot contalners from section 84 to. sectlon 86
may be by a constructxon like that shown in Figs. 5 and

7.: The contalners 16 are to travel in section 86 at a

linear velocity of about 56 feet per minute (28.5

onw/



_.(ﬂ'.

line to air table section 84, which is 24 Lhches (61 cns) wide and 4 feet
(122 cns) in .length wherein - the containers are to travel at a |ing '

vel ocity of about 20 "25 feet per minute’ 112 7. cns/sec) and exit ht
angles to air table section 86, which |st,m3 inches (30.5 crgyWde
and 10 feet (305 cns) in |ength. The move of containers fromsection

84 to section 86 may be by a construction Ilke that shown in Flgs-‘5‘and
25 7. Tne containers 16 are to travel in section 86 at a linear

Xﬁ'g'ﬁéi'%férs"f E hengla&ggg to <308 on dBfih fpetE then :ﬁéﬁegr&%?sﬁ%m Jg‘i
and 50 feet (15. gngbz dﬁﬁ &ﬁéf &E_g%g w@e?é%ﬁ .#ma E
9 fegt per mnu /sec i 8% A e
ﬁ single filer. .ang éiﬁei&téréiei”ﬁﬁrk%@& %8 '€ about 9
OrlZ?gﬁ?Ldfo{ﬁe Ee ggr tlere%tF eternh;;; the Ye ocggyl e gigialners ale
HgClsde a. storagg EF %gncglrjf?al née?('shvﬁere gsétégp?)gge ofitsd'lbsf at#Bn 82

contai ners’ rgcei yg chym é,gbleo& F2] '£i1dP¢ @he g‘% df’ tﬁé‘eaﬂ” étg

fable 10 as wuse ctions 80, 84, 86 and 88 aré€ sel ectively chgsen

as to size andisanﬁhﬁortt%ntpréi\ﬂé@ theshéeilzohtalSgerice victlor thereof
containers ~while operating at roughly the sane static

e ' determines the velocity the containers are transferred.

In the example of Fig. 10 the section 88 is useful to
provide a storage of the containers where a'stoppage of

10 - £flow of containers received by station 82 occurs.

. The air jets in the.surface table 10 as used in
_sectiéns_so,'84,.86_and 88 are sélectively choseén as to
size_.cand angle to érovide  desired3 trénsport . of .
- 15 containers while dperating at roughly the samé static
pressure of air supplied thereto.  The vertical fotce
vector of air from the air jets is determined by the'_
-static pressure of the air in.conjunction. with the
veiocity_ of the . air required.ﬁo lift a container.
20 Consider the ﬁransport.of_a.lZ-ounce steel can weighing
| 34,2 grams with the'trahsport of a 12 ounce aluminium
_can weighing 14.1 grams;- fBgcause the steel can is
heavier a greater jet velocity.is required,té l1ift the
can. If the same jet size is héed'a' highét static
25 pressure in tne plenum would produce a greater jet

 velocity; however, this would also result in a greater



pressure of air supplied thereto. The vertical force vector of air from
the air jets is determned .by. the static pressure of the air in

with the veIOC|ty of ‘the air required to lift a

) Consider the transport . of f 12 ounce steel can melghlng 34. Z\J
pe transport of a 12 ounce ~a ) '

grans w mniumcan weighing 14.1

gr ams. Befause the steel can is heavier a greater jet velocity is

- required tolift the can. .I'f the sane jet size is used a hlgher
_static 25 pressure in HE', l.enum woul'd _prod greater -

velocity; howeVodume O al C6FMey | t BB :ﬁ? edfttgel GBPunéndof the ¢
(CFM. As the_ steel can and tﬁe alum ni,um can areg the sane size

they will reqU|Pé“mﬂﬂ§QEunFaQuﬁﬁﬁt 8 Same\s12g, they,will tﬁ@quﬁéﬁ thex«“
vel ocity necess to lift and flQat the heavier, steel. cap,
reduction of tﬁ@\{’]eet SROHAk o/OF 5 e Bei r edor T q’ﬁ;%qsﬁ aithe h@%&rre"éﬁ‘ﬁl"&ttya

et it oy ennegedaay 1 (#5 F1EE dod"Byoes ) %&%ﬁeh. giﬁ-gﬁ%e

ol dsd B R of RS ToRoR el {kediAeH k! Thbspain

Tedessary G 188 ‘*{#?%J'Stenfs 2@?%59-? BriS ¢ st eRdiive | fnPERY' ‘Bubliiy
duct. o _ ' _ S =

A minimum CFM is required per ‘unit area of the

10 effective bottom of a can. When this figure is divided
by the number of jets acting on the bottom, this
indicates the CFM of air requiréed from each jet. Based

on the jet velocity reguired, the size of the jet
openings can be determined to provide the necessary CFM

15 with a given static pressure.

The static pressute is selected - and < maintained
constant in conjunction with the predetermined jet size.
to 1lift a'ﬁreﬁetermined weight. This is accomplished
20 by the vertical force vector of the jets. The
horizontal force vector is selected according to .the
transport velocity and the angle of the éit jets is
selected to prdvide with the predetetmined jet'diameter
| and static pressure, the desired horizoniél"transport

25 velocity of the cans.
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The static pressure is selected and mai-ntained constant in
conjunction with the predeterm-ned jet -size to lift a predeterm ned
wei ght . This i35 dcconplished 20 by the vertical force vector /
thé - jets. * The horizontal force 'vectgr s selected according t
_transport velocity and the angle of the~aff jets is selected to provh
With the predetermned jet dianeter and static pressure, -the desired
horizontal transport.25 velocity of the cans. - 20 - The follow ng
rare the steps tQ arrpy at __a _proper, design; 1. The weight of an
object to be tr §p0¥?ga'°“_7?‘995 arfet g‘i'th?'_n tgpg to arrdve) &% (fe proper
vel.ocity necess%g%sig-Lift_the object. 10 3. Determ ne the volune of
ai rifCFM requir 8

‘float the object acted upon, the velocity of the
air jet and the volune of air (CFM. 4. "Determine the desired flow
rate of the objects 15 (FPM. 5. Determne the angle of the air jets
-required to progluce thgyhor]| - foF ceo VERE t e- the | s at .a
e o hodPf PERCE . nEnBOr WedghY o fn"86 8kt @B 'UadbbSFtaa™ 18
| ‘5  determined, - |

3 2. Establish the jet velocity necessary to lift the
object. |
10 3. . Determine the volume of air (CFM).requifed to

float the object acted'upon,i the velocity of the air

jet and the volume of air (C?M).-

_ 4,  Determine the desired flow rate of the objects
15 (FPM). . |
5. Determine the angle of the air jets reguired to

proddée the horizontal force vector to move-the objécts

at a predetermined flow rate.

20 _

Referring again td Fig. 10, 12 ounce:aluminium cans 16
~are coming otf a washer or the 1like at about 6
feet/minute (3 cms/sec) and £low -onto -séction 84
selected to run at 25"£eet/minute'-(12.7_ cms/sec) .
25 séction- 84 is provided with jet openings_of'3/32 inch

(0.24. cm) in diameter and air at a static pressufe of
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' Referfing again to Fig. 10, 12 ounce alum niumcans 16 are comng of a

washer or the~ like at about 6 feet/mnute (3 cns/sec) and flow
\on 84 selected to run at 25 - feet/mnute (12.7 .cns/sec).

M air at a static pressure of ~-21- 0.5 inch (1.27 cms)
thereto. It ~is determined that . a . horizontal force.
208 feet/mnute (106 cns/sec) is required and that with the

under the  sagpo?Q ceBdi PrRiae HEHE ddsifede!fiBUNCRatMt s 25

feet/minute (12.7 cms/sec) is 10 degrees.

- In like manner, thé flow:rate in sectibn;ss is éelected :
10 to be 56;_feet/minute (28.4 cms/sec) nndef the samé
condiﬁiohs. ,Hére it is determined that a horizontal
force vector  of 467 <£feet/minute (237 cms/éec) is
_necessaty to providé the desired flow rate. Here it is
determined that with the same static pressure the jet -
15 'angle to provide the desired flow rate of 56

feet/minute (28.4 cms/sec) is 18 degrees.

- Similarly, the flow rate in section 88.is selected to
be 9 feet/minute (4.5 coms/sec) -undef " the same

20 conditions. HBere it is determined that a horizontal
force Qector of 75 feet/minute (38 cms/sec) 'is
necessary to provide the désired_object f;ow rate and

the jet angle to provide the desired flow rate is 3
degrees, Thus, it is seen that the angle of the jets

25 is selected to achieve the selected transport rate.

'Also, the transport rate - may be selected to be

84 is provided with jet openingi of 3/32 inch (0.24 cm in -/

-



~force vector of 75 feet/mnute (38 cns/sec) I S necessar
‘provide the desired object flowrate -and the ‘jet —angle to prd
desired flowrate is 3 degrees. :Thus, it is seen that the _ _
jefs 25 ' is 'selected to achieve the sel@®ed ‘transport rata 0, the
transport rate may be selected to be 22 different in different
sections or even within the sane section. For exanple in section 88 of
Fig. 10, it n&y'QS, gesirabLe_to have a higher rate of transfer at the
beginning: or $kffersAl ipngiffgrRntisectdonsor even within/ theuseme
10 cns/sec). Thus t hi portio of, secti.on 88 may_ be provided with
gir4jets at an anﬂ?%tiB"progPHee*?HP e'r&Pe?ecquﬂnﬁﬁmgiﬁFlsel%Qtiﬁﬁ maje

i et™~angl it i bl [ gh - t whi ch i ]| t s ific -
L equraments i n the s AEREEBPIE FOohHRer 8 highas Tash of | traneter BE  bhe
hut My h t ai | d l.at e | ti 88
Unt i1 | Che' ot oppabSiuntpds, AP ' ERERRRERA Cend THBAR fad " RefhasR "2
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s '~ section 88 may be provided with air jets at an angle to

proVide, this rate,  By'means of Seleétihg’ the jet

LA

" angles it is possible to design a system which will

meet spééific'requitanents in the transport of objects.

10 If the single filer 82 were to shut down, the
' containers would accumulate in section 88 until the
'stoépag is cleéred. | Oon the.othét.hand..if the ﬁasher
is ‘stopped, the containers will continue to feed

" through tne transpoit syétem'td the sinéle.filer._ |
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23 1. Anair tabLeennnafafHQ faor fhe_thansport of objects froman upstream

and ‘cormuni ¢ atihg betmgen t he surface and the undersi de,

means spaced above said surface of said table a di st ance slightly

greater than the height of the objects -

at | east over

"a source 15 of
surface to supply air through said jet. openings to lift, support and nowe”
~the objects fromsaid upstream location to said downst r eam
“ location, enclodureAm@dits talds tappanratusfior hbthectiyanspoirt ofi obj@ctisabl e
surface betmeen said cover neans and said table surface, and blow back

-omnstreanllocatlon . . said apparatus conpr|5|ng a table

o) i Jlﬂﬂlﬁﬂulmlﬂﬂllﬂﬂfiésl 22 "downat Feam diroction- of |

of&?

a

veying 10 zone ‘at said downstream | ocation, solid cover

being transported and positioned

said single file conveygparggne, a plenum connectable to
air under pressure underlying and attached to said table.

air jets connecﬁé@mtoﬂﬁfﬂﬂﬂﬁi?@ﬁmeiqcﬂﬁtﬂ# Eﬂe%suﬂ@wﬂﬁtrgéppl}Mmgﬁﬁqnp

under pressure

conveyi ng zone.

intq said single file conveying zone in Qpposition to the

direction of noffd fﬁﬁPQﬁaq (ﬂﬁ%ﬁﬁ%ﬁ% oﬁgﬁaE$esBP81§Bngﬁe surface,

edges and an underside with a prearranged pattern of

air jet openings in.the surface slanted in agdownstream'

direction of object movement and'communicating between

_ the surface and the underside, a sxngle f11e conveylng

10

zone at sald downstream locatzon, so0lid cover means
spaced above said surface of said table a distance

sliéhtly greater'than the height of the objects being

| transported and posiﬁioned at least over said single

15
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file conveying zone, a plenum connecteble to a source
of air under pressure underlying and attached to said
table surface to supply air_through said_jet openings
to 1lift, supéort and move the objects from said
upstream 'location'_ to said downstream location,

enclosure means positioned along the edges of said

table surface between said cover means and said table'

surface, and blow back air jets connected to a'source'

of air under-ptessure for supplying air under' pressure

- into said single file conveying zone in oppcSition to

- 25

the direction of normal flow of the objects through

said single'file_conveying zone,



2. Appar atus accordi ng to cIa|n1 1 mhereln said enclosure means
' \ges of

include side walls to form barrier. ﬂ ““ﬁ“ E“elnh.g 20
~ tthe table surfacé. 5 3. Appar at us nﬁ“m lL Y re|n :
safd. enclosure neans is at |east one side r&il® h "openi ngs {; sai d
_ra|I and at |east one of said cover &hd said tabl e surfa _o that

the objects being transported form barrier nmeans when in contaCt

with 10 said side rail. 4. Apparatus according to claiml, wherein at
- | east sone ﬁhld.air t 0 enéﬂgs %&f slanted t owar-ds sahd enclosure
means . to ane e obj B¢t ntesclatmg 'enU §L6A8

Clam 3, furt ﬂeﬁﬁé&%ﬁ%gf"ﬁr st vafee iehte PR L EbRRnabR C”?‘P”,geii
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part - of said endl : ce jus I'clren
obj ects to pass therebetween in single file, said blow back jets being
arranged to blow air under pressure into said single 25 file conveying

zone in asg di BQC“O'Apfpa'i'#t'iisﬁ”td@ééb’dﬂ?éa'i@'cl@m PpPogheeelin B8id
_ 5|ngle file nmovenent
enclosure means is at least one side rail with openings
o " between said rail and at least one of said cover and
said table surface .so that the objects being
transported form barrier means when in contact with

10 said side rail.

4. Apparatus according te claim_l, wherein at least

some_ of said air jet openings are slanted towards said

enclosure means to move the objects in contact with
15. said enclosure means adjacent said single file

conveying zone.

5..  Apparatus according to claim 3, further including

a first plenum wall with said blow back air jets

20 therein and having an end spaced from side reils,.which
A g form ar least part of said enclosure means, a distance
| just . sufficient .to.sallow' the objects. “to pess
therebetween.in single file, said blow back jets bexng'

arranged to blow air under pressure into said single

- 25 file conveying zone 1in a - direction substantially

- parallel and 'opposite to the.single'file movement of



"the objects 6. ;——Fﬁﬁarér—e—attordrng to clainrs, wherein said first plenum

~wall is genera
.second '
air jetf
obj ects

“wherein 349 a

|1 id. rails and 5 | further including.
mrnﬂ im:ﬂm ﬂﬁar allel ©~ to said rails ‘and . having
r

ressure toward said raits to nove said

di rectcing aer
said rails. 10 e 28ppar at us accor di ng to claimbé,
ir jets in said second pl enumwall are positionhed -

a

-

.-direct air under pressure at an. angle to said rails and in the dlrectlon of

" novenent of th

e objects. 15 8. Apparatus according to claim 1,

wherein said ebBeoehdeckSBans is a pair of parallel spaced side rails with

L

openi ngs t herebetween so that the objects being transported formbarrier

- means when in
transporting o

" a random mass

“"table surface
surface sl ante
~~having a plgnu
pressure conne

10

contact with said side rails 20 9. A nmet hod of

h”
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cted to the table surfaCe
parallel to said rails and having air jets for

directing air under pressure toward said rails to move

said objects toward said rails.-

7. Apparatus according to claim 6, wherein said air

~jets in said second plenum wall are - positioned to

- 15
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direct air under pressure at an angle to said rails and

in the direction of movement of the objects.

8. = Apparatus according to claim 1, wherein said
enclosure means is a pair of parallel spaced éide rails
with openings therebetween so that the objécts being
transported form barrier means when in contact with

said side rails.,

| 9. A method bf'transporting.objects, from an upstream

25

zone in which the objects.can form a random mass to a

downstream single file conveying zone, = over an. air

table surface having a prearranged pattern of air jet

openings in the surface slanted in a desiredsdirection :

of movement of the objects and having a plenum adapted



top portions positioned above- the 5 - t e slightly
‘greater than the heéi ght  of the objects er said

comuni cating the table surface via the alﬂmq@ﬂ& and a top “havi ng solid

§rﬁgle file zone characterised by p§%p1tt|ng a|r to éschpe pm under.
the cover so.as to_provide zones of. pressure between object iIxioned-
under the solid top 10 portions such as will cause the obj to

separate, and directing air under pressure into the single file conveying
zone in oppositi gy tge!l NBoRRbERka’ | @Y & ddift I " QtiHes ! freholke
file conveying zone. 15 20

connected to the unders;de of the table surface

i

54- , .
communicating the table surface via the air jets and a

top having solid top portions positioned above the

5 table surface a distance slightly ‘greater ' than the

(AN

| height of the objects and ektending at least over said
single file 2zone characterised by permitting air to
escabe from under the cover so as to provide zones of

| pressure between objects poéitioned under the solid top
10_ portions such as ﬁill causé the objects to sepatate,
| "and directing air under pressure into the single file
'cdnveying zone in opposition to the normal flow of the

objects thtough said single file conveying zone.
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