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in transporting containers and the |like over long 5

o of
masge, .\ accepting containers - from one source or a plurality of sources

filli

them as a single streamyor a plurality of streans. Th

ble, for exanple, for-directing cans to testing stations,

ng or other stations in a 10 packaging operation. —

S

According to the present invention there is provided an air table apparatus

for tne transport of objects whi CANCAIR' TABRE APPRARBIrgS having a surface_b
edges and an 15 wunderside wth a prearranged pattern of air | enee

openi ngs extend

i ng between the surface -and the underside, a plenum

adapted to be connected to a source of air under pressure-underlying and
attached to the (Jhis sinkentiomerelates| tor anaad ratabl esappatabus ugeful ed
above 20 said table surface a distance slightly greater than the height o
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as a single stream or a.plura11t§ of streamé. This is

f

ng

desirable, for example, for directing canélto testing

stations, labelling, filling " or other stations in a
packaging operation.

According"to-the present inventioﬁ there is provided an

15

20

air table apparatus for tne transport of objects which
comprises a -table having é surface; edges and an
undersjde wich a prearranged patiern of air jet
@xentng ; behoaen '
openings dawf the ;urface and the underside, a plenum
adapted to be connected to a source of air under
pressure underlying and attached to the underside of
the table aua#aqew and a top spaced and supported above

said table surface a distance'slightly greater than the

‘height of the objects, said top having perforated and

solid top portions such thaﬁ the air pressure between

objects under the solid top portions is greater than

" "between objects under the perforated top portions to

25

cause greater separation of the objects under the solid

top portions providing a barrier against objects
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?ending to nmove int.o the space beneath the solid top portions to .assist
in gui di ng objects _ being transported. 5 The present invention
@liso provides “an air  table apparatus for the transport of obj g
af=tpStream | ocation to a downstream | ocation which conprises a
havi ng a surface, edges and an underside with a prearranged pat t(¢
jet openings in the surface 10 slanted in 2 downstreamdirectio
comuni cating the surface and the underside, a plenum connectable to a
source of air under pressure underlying and attached td the undersidée of
the-table [err] to supply air through said jet openings to lift, support
and~ve the 15 objtendirng omcsmajrejpmteatﬁneos:pad:enbeneetahdttte\msnnédm top
| ocation, and cover neans spaced and supported above the table surface a
di stance slightly qorkionsg harta he.as@ight oinan aBidingbei AhirckBed bedmg
and apertured to prOV|de exhaust neans therein to create under said cover
20 neans regi ons oft ?ﬁ@ﬁﬁ93§¢ﬂﬁ1 anbi ent pressure between the objects to
cause objects entering said regions to be separated one from another as the
obj ects are noved fromsaid upstream|ocation to said domnstreantlocation

25 The present in on further ovi des an r tab ar gt us f
t he tralrct)sport (§If \(; rl'b%t quéjﬁﬁﬂtdn f}b %lﬁllghﬂf'l o‘t‘,g'??onptf’gldﬁs degbnpsﬁllé;m

location,  said iﬂ%ﬁgﬁ%dtus for the transport of objects from an upstream

location to a downstream location which comprises a
table having a surface, edges and an underside with a
prearranged pattern of air jet openings in the surface
10 élanted in a downstream direction and communicating the
surface and the'undetside,_ a plendm connectable to a
source of air under pressure under1y1ng and attached to
the underside of the table eaiéaee- to supply air
- through said jet openings to lift, support and move the
15 objects from seid upskeam location to said downstream
location, and cover heans speced and supported. above
the table surface a distanee slightly greater than the.
height of an object being worked upon and apertuted to
provide exhaust means therein to create under said cover
20 means regions of higher than ambient pressure between
the objects to cause objects entering said regions to be
. separated one from another as the objects are moved
from said upstream location to said downstream'location.

Y

25 The present invention further provides an air table
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conprising a table having a.surface, edges and an underside” With a
ea( r anged pattern of air jet 5 openi ngs in-.the- surface .

Eib ed in a downstreamdirection of object m)vememt ~ and - 7
. Cc¢ {Lﬂicating the surface and the underside, cover means spaced above
/surface of said table a distance s3ightly greater than the height
of the objects being transported, 10 including perforated and solid
top portions, a plenum connectable to a source of .air under
pressure underlying and attached to said underside of sald table [err] to
supply air thrappgratus fer thechragsport offebjegpgofromnannupstream
objects fromsaid upstream 15 | ocation to said downstream |l ocati on, £
encl osure meanstoGREiQE - &9 Qhed°%$§E§eaﬁf 19ﬁ%t19&blesaﬁQV|ﬂ§Pa§§b§§d
portions which co- dg e with s d sol i ions of . said cover to

form hi gh pressTARP g2l ®ngtakiey BAY Bgu egﬁﬁ ASeyo ©€EH€& 23ng paRrier
:ﬁel-: resent - THRASEFLRE prEbFlos Sr?@?ﬁ'ﬁgﬁieéa' BrERSER: | PRg. 80E ecaSEr r om
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desired direct nngfnegsj?% hge and4 EBMﬁ ?Fgggeog

providing a pew?ora ed top above Jec for the co escape of
air fromthe adgrface and - the undersxde, ‘cover means spaced above

said surface of said table a distance slightly greater
than the height of the objects being transported,

10 including perforated and solid top portions, a plenum
.connectable to a source of air under pressure
underlying and attached to Said underside or said table
sesfaee to supply air through said Jet openings to
lift, support and move the objects from said upstream

15 location to said downstream location, enclosure means'
located at the sides of the table' having closed
portions which co-operate with said solid top portions

of said cover to form high pressure zones along said
-enclosure means to serve as a barrier to limit movement

20 of the objects against said enclosure means.

Again, the present invention provides  a method of
transporting obJects frcm one location to another over
a predetermined path which comprises the steps of
25 floating the ob:ects on a plurality of air jets slanted

in the desired direction of movement to provide

.



fets t her et hrough, . and providing solid portions in the top to prevent {he
escape of air therethrough such that 5 high pressure zones are for
t:hereunder between the objects causing those "objects under the
tdp*portlons to experience greater separation than those objects under
perforated top portions and to nove away from each. other. 10 These and
other features of this invention will be nbre apparent from the

‘followi ng description taken in conjunction wth.the acconpanying_
drawings in which: Fig. 1 is a top plan view of one enbodinent of the
15 present invention used as a splitter arrangenent I's a view al ong
[Tneca.2 of Fig. MOYeRent FhEreos e amnbéwﬁeasper%?r%sg FSDaARaTS, Cael'
a top plan view of not her. enbodi 5is

top plan-view of ¥ ﬂé?ﬁ%r 9ﬁxﬁﬁ?mﬁﬁ“57°g%e8tﬁ%c?ﬂéeﬂ #r fr §¥§ BiFs

5 " Eg 8 o ebn therdentandhy; AndlpPatiSlhd; Raud Bfafod F, ng
enl arged  scal e WGy €9 pleveRt LhL' EcabhBEHER" tRbr@thrbibn BEEA"Uhat

5 high pressure zones are formed thereunder between the

objects causing those objects under the solid top
portions to experience greater separation than those

objects under perforated top portions and to move away
from each other.

10 |
These and other features of this invention will be more
apparent from the following description taken in
conjunction with the accompanying drawings in which:
Fig. 1l is a top plan view -of ome embodiment of the

15 present invention used as a splitter arrangement,
Fig. 2 is a view along line 2-2 of Fig. 1;
Fig. 3-is'a‘view along line 3~3 of Fig. 1;

20

Fig. 4 is a top plan view of still another embodiment

of the invention,

Fig. 5 is a top plan view of a further embodiment of
25 the invention;

had ol



Fig. 9 is at

, %
op plan view of.the surface of the air 10 table; and Fig.
ammatic representation of an air table according to this

ng the use and determination of the air jet angles mhich\_if

give the 15 desired transport control of containers in an air

; 30 is a diagr
| Ggé venti on show
i P |-|

conveyor, syst
to provide stor

em transporting containers from one station® to another
age of containers in t heSevent of a st oppage for whatever

reason. 20 The enbodinment of Fig. 1 has an air .table 10 with _a surface

12 perforated b
an air supply d
a cushion of ai
rails 22, Figs.

" tabl ¢ and suppo

air table, par
The air jet ope
per pendi cul ar t
acting both ve
the jet opesing
vertical to the
of the jet

10

15

20

y a nultitude of openings. 14 through which air passes from

o] | edqum. 18, _Ei ds. and 3, uppgrt containers 16 on
Hi§r ﬁiﬁstﬁevéSthiﬁgﬁ &i@g %Oi'ﬁkgﬁaﬂﬁ %& 25 pair of gdhée
2 and 3, are positioned along the edges 19, Fig. 2, of-the
rted 6 by posts 21.. A cover 24 is provided over the

of I Qhyl f . nqﬁp configuration.
gliﬁds-llggacraevg%giotaf]%ﬁ{ dqé'?;e:(r?-g:@.fce)@\?ﬁ% r'espect to a |ine
othe 5 surface 12 to provide a force vector with forces
rtical and parallel to the surface 12. . The angle of

Pigs feundst oabeop) pladn vidwoodfofthel Gurfate 0 theomdilte
surface . and preferably from 150 to 450. The pattern
table to .an enlarged scale showing a preferred

arrangement of air jet openings;

Fig. 9 1is a top plah view of thé surface of the air
table, and

Fig. 10 is a di#é:amﬁatic réprésenéatioﬁ qf aﬁ air
téblé, accotﬁing to-thié 1ﬁventioh showiné thé usé and
dete:mination of the air jeﬁ angleé which-wili'gife thé
deézfed transpdrﬁ control of.containeré in a; air
conveyoé‘ system tiansporting containérs from one
statioﬁ to another to-providé storage of containers in

the event of a stoppage for whatever reason,

The embodiment of Fig. 1 has an air table 10 with a
surface 12 perforated by a multitude of openings 14

" through which air pasées from an air supply duct or

25

plenum 18, Figs, 2 and 3, to sﬁpport containers 16 on a
cuéhion of aif within the container area 20, Eig. 3. A
pair of guide rails 22, PFigs. 2 and 3, are positioﬁed
along the edges 19, Fig. 2, of the table and. supported
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2 .
10 openings 14 is preferably of a staggered configuration with every - /- 1,
other row of openings being offset as showmn in Fig. 8. The size of- E&I

jets is selected
supplied thereto "

with respect to the static pressure of-. .the air

to provide a vertical force sufficient td*lift 15 and -

support a container to be transported. The jet angles are selected to
provi de the parallel force conponent requiﬁed to nove the cgntainers at the
desired speed. The jet velocity is selected by varying the jet openipng

size and/or the static pressure present 20 in the supply duct. ‘The jet

Tatve prossure. - Bne BB oPlonc oolyberdd, 1 Brdvised ' Byt obie *alk

velocity and vol
pattern ‘of the

Vireyobrd, oE'CwpUR teoh e BoRAtM  on bR mesh,

openi ngs are | ocat %n%tipgf}?ﬁrginges %ﬁg&:}g??g\éfoé{g%ﬁ 156 'ﬁbsitio&eed_

posi tioned 7 alterna

reverse _trlangtes_

configuration of a3 hn afgleP¥lthItestectito WAidd \ﬁgmd}g!&tr tdlthe

the air table according to this invention, handl'i ng _
(14.1 gm al gn niguifface N2veoapeovides a Forited veRiticiCWith Fortess addigiy!

ounce

area having a base dianeter of- 2-1/8 inches (5.4 c¢ns), was found to be

with jet openings. bbth 3¥ertical (@And paralldlate ¢he | eurfate i 12, OWThe

one inch (2.54 cns) on -

angle of the jet openings is found to be in the range
of 10° to 50° from the vertical to the surface and

 preferably from 159 to 459, The pattern of the jei
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openings 14 is preferably of a stagéered éonfiguratiop

with evefy other row of openings being offset as shown.

in Fig. 8. ‘The size of the jets is selected with
respect to the static pressure of the' air supplied

thereto to provide a vertical force sufficient to lift

~and support a container to be transported. The jet

angles are selected to providé the parallel force

component required to move_ithe containers at the

‘desired speed. Thé jet velécity is selected by varying

the jet'opening'size and/or the static pressure present
in tné supély ducﬁ. The jef vélocity and vdiume (CFM)
will vary with the size of the jet at thé same siatic
ptessdre. The-émalier'the jet openiné, the ldwef thg
jet wvelocity - and volume (CFM) at the same static
pressure. The pattern of the jeﬁ openings is
preferably symmetrical wherein the openings are located

at the apiéeé of successive rows of seriall& positioned



xters with the rows being spaced,one-half inch (1.27 10 Cns)‘ébért and

centers of alternate rows being off- set by one-half i'nch (1.27 cns).

gferring again to Fig. 1, portions of the cover 24 are solid as at 26.
"a splitter configuration, as shown, 15 a curved wall or stop 28 may be

vertically positioned where it is degired to divide a bul k mass of
contai-ners into two or nore colums. The air +issuing from jets under
the perforated cover 24 is allowed to escape therethrough; however,

wherever there is a solid cover 20 26, ( _
in their progaaterietely Ne rdversdd € duditelvd | Calriamiles 28,
W ll build up between the containers under the solid cover.
cause the conicoinfdguriativepares e did o jew opeiiviger off eamn superesst pad hs 30

and 32 in Fig. 1 25.where the sem-cylindrical vertical wall
i s positionedenbadimtent solofd tioeerajporttable 26accotdingin to 8 itipksli nent

occurs in the container flow on one of . the two sides of wall 28, -such as
the stoppage iowenkilan, dohandldng 2 atowice tlGkdcbnighheralyminiwmve to

t he opposite

col um 32.
generation
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28

side of the table where they will continue to 5 feed into

30.  The5f eebleverage i mans wiwitdan REEechive SHRLS Sestienah t3keqel ayed |

Here again, the resentfelsgve tion makes_use of the

found to be with jet openings of 3/32 inches (0.24 cms)
diaﬁeter 1écat§d in rﬂwé of oné inéh (2.54 cméfﬂ on
centers wihﬁ the rows being spaced one-half inch (1.27
cms) éparﬁ_énd the”centeré of alternate rows being of £~

set by one-half inch (1.27 cms),

Réferring agaiﬁ tb_Pié._l, portioné of the céver 24 are
éolid .aé ai 26. In a sﬁlité_ef configuration, as shown,
é _cﬁr§e6 ﬁall oi stop 28 may bg.vertiéally positisnéd
where it is desired to divide a bulk mass of containers
into iwé_or moré coldmns. _ Thé air issuin§ froﬁ jets

under the pe:forated cover 24 is allowed to escape

therethroughi _However,fwherever the;e-is a solid cover

26, if the containers aie interrupted in their progréss
oéef the air t#bie_as by verticai. wali 28, pressure
wili build up betweén the containers undef the solig
cbve:. Thié wili cause thé containeré to séparate into
two paths of areas such as paths 30 and 32 in Fig. 1
ﬁheté Ehe semi-cylindrical vertical wéli 28 is
positioﬁed beﬁeétﬁ sélid .covef.portioﬂ 26. If an

8 inches erfB8bnt H¥8r s

by

if the containers are interrupted.

L

Y2



greater than anbient pressure to separate.,and maintain 10 the contai-ners
apart during the handling operation. The exhaust volunme of air issuing from

‘{he .air table al'so plays an inpoftant part in the control and handling,
fcdntalners t her eby. Quide rails 22°15 cooperate wth the

‘containers to control the escape of air fromthe sides of the table.
22 are shown as being open to8permt air to readily escape,

guide rails
"however, the

;desired to control

guides may be sem -closed or conpletely closed if

t he mass flom120 of air to assist in the control

'of ,khe flow of containers. exengllfled in Fig._.. 9 where there is

.showa an el ongat e &PPe@aBFEt10°°°B§Ft19
‘mass of containers 16 ha

ht - hand portion thereof .

xs coIIecteg i t he- hlg
iThe containers 16 $%0 hiddespeE wakl, dBuceBUF ssFHQIGtPPPBQSIoHQ t#@laY

il ower. portion

f th h f
‘of air over theosu ?ﬁﬂé BPaPheaggg¥e52'plgsen2§§t$h§§ﬁﬁg"i&3 mPN@ dggi

‘agai nst escape of

I30r0ss the tabl e aREOStERs.Ei8n.0% EhADFABRE HESHR, tp¥ypade’ Sphslnus, ko

itoward the

‘such

e i Baar———tte v 8 w1t Bavan
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- the present invention makes use of the generation and

maintenance of a pressure zone between containers

' greater than ambient pressure to separate and maintain

the containers apart during the handling operation.

The exhaust volume of air issuing £rom the air table
also plays an important part in the control and
handling of containers thereby. Guide rails 22
cuoperate with the containers to control the escape of

air from the sides of the table. ' The guide rails 22

~are shown as being open to permit air to readily

escape, however, the guides may be semi-closed or
completely closed if desired to control the mass flow
of air to assist in the control of . the flow of
containers. As exemplified in Pig. 9 where there is
shown an elongate air table 10, partly broken away to
conserve space, a mass of containers 16 have collected
at the right-hand portion thereof. The containers 16
have been introduced in-a'single-file along the lower

portion of the table; however, the mass air flow or



Q maintain the tabl e bal anced even when the flow of 10 contarners

e table surface is halted. As seen in Fig. 9, the air mass wl|

he containers to nove either parallel or perpendlcular to the anngif
8air jets 14 as where the containers nove across the air table.

¢ -mass of containers may be made to 15 follow predeterm ned paths
by- pxe¥i di ng solid sides at desired | tations. The mass of air issuing
from the air jets is utilized to nove or herd the containers en pmsse.

The speed of individual containers is regulated by the mass of air issuing

T A i LA S A B0
o \me,£onLal Nodli | P 4le PRI BEpBOChe COUEE 2y 70ph T O

soli e escape o alr I's on t0 the

through the perfficii Céb&?éaﬂ?é/f’é‘d tipEL £ 4] fect éiﬁ Q@f&b?.”ghe tgﬂgg -

containers enteri ng Ln der 801 I d. portion, sucn as -so cover

Fig, 1, will gigps éﬂd@ét'the”té&tw&'iﬁé‘?satéadt'{@eraé?@sﬁo't eCO¥gH1EN the

direction of travel however, if the air table is.f in a static

condition, § nottoﬁdrdnf the aippebepertion end wdié o£0VEéssW bhibralye to

escape except from between -the containers which wll cause
consi der abl e sejistatibute ofthe heontoal mé rerscrioms t the eidth gofrthehaair

table. Thus, the mass of air provides a means for the
air table to be self-balancing or self-regulating such
as to maintain the table balanced even when the flow of
10 containers from the table surface is halted. As seen
in Fig. 9, the air mass will cause the containers to
' move either parallel or perpendicnlar to the angle of
the air jets 14 as where the containers move across the
air table. - Also the mass of containers may be made to
15 follow predetermined paths by providing solid sides at'
desired locations. The mass of air issuing from the
air Jets is utilized to move or herd the containers en
masse. The speed of individual containers is regulated |
by the mass of air issuing from jet openings ahead or
20 dcwnstream of tne containers and the angle of the jet
openings is selected in accordance with the speed of

transport of the containers desired,

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



$ .
~anbi ent pressure zane produced therebetween. 210 In the enbodi ment of.Fig,,
i, the conbined effect of a solid cover 26 with a cylindrical verticak

vwal| 28 is to “divide the containers into paths or zones 30 and 3:
"J

¢arf be ‘gui ded either parallel or perpendicular to 15 container .
for separation and dellvery | eft and right as desired. Each co

zone is defined on either side by guide rk0ls 22. - Should one o »-re of
f he conveyi ng zones becone i noperable, the cover 26 and wall 28 would
.direct the full flow of the mass of 20 containérs being conveyed Tnto

fhe_operabl e conveylng zone oOr _zones. Shoul d all of the conveying zones

be Sperable but at BPFELPRAY speBhe oFoBRaiRerft cPREAFARE JBREEE basi solid
he cover 26 will autonpticall nDnlto ach Ee tive conyeyi zone

and supply the reun?@gFQB' raso§° nFQVﬁEri i 8e ke “glﬁaﬁﬂss

'iBec?Zf“CSﬂ[‘YﬁY;“g.:éfssmghéEhsgé‘ﬂ %ﬁé?&yéﬂ_éﬁa&ﬁﬁ%ﬂ%%iﬁ e¥psg JonEsr
EZO pgft ] 'g?vigteh?ﬂaé“faﬁhﬁﬁa#éa{@f hel $§g§°§¥'vStﬁﬁaﬁgﬁeﬁ%“F?%hf?%?&ﬁﬁz
a domﬁstrean1d¥rect€%§ 1&h€cﬁ€$g;%iS;ﬁgﬂyéaﬁfon¥§%ea??gﬁf FgetgggleﬁgnS?Eh
ghe dramgng The | gheOPgB11dS @bPef! ZA¥11 be able to escape except from
between the containers which will cause considerable

separation of the containers due to the higher than

.
— . g S ot et = e @ i T B

ambient pressure zone produced therebetween.

% | In the embodiment of Fig. l, the combined effect of a
E solid cover 26 with a cylindrical vertical wall 28 is
% . ) to divide the containers into paths or zones 30 and 32
! | that can be guided either parallel or perpendicular to
i 15 container mass flow for separation and delivery left
'; ~ and right as desired. Each conveying zone is defined
i 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 being conveyed into the operable conveying
j zone or zonest _ Should all of the conveying zones be
operable but at different speeds or on an intermediate
demand basis, the cover 26 will automatically monitor

each respective conveying zone and supply the required

I, PSR WA

25 number of containers to meet the demand in each

conveying zone, This is all accomplished automatically

.l i —— A
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10 ~and patterned wth respect to.the effective or Dbase dianeter of the
co {ners such that fromat |east four up to about nine jet openlngs are
un each container 16 during the transport thereof, Flg B The air table ¢
10 provided with an open nesh cover 24 for the air 15 escape after
,-ISSUIng fromjets 14. A solid cover portion 26 is p05|t|oned at the
downstreamend of the air table and had a centrally located finger 27 with
a rounded end projecting upstream A plenum40.is forned under the
finger 27 by neans of side walls 34 and 35 20 having ‘therein downst r eam
directed jets 36 and 37 respectively and. having a.solid end 33. © As .
best seen in Withous specdadbicontsOls. j et openings 42a and 42b (not =
shown) are provided in the surface of the air table along each side
co- extensi ve mﬁth side walls 34 25 and 35 (not shown) wi th a pl enum

éllézlaa?pdungglr( ) bgng t|°£|%|w din aré‘gnnec:jl OH the lteﬁtl?aﬁtﬂ? oqugurtce of
openings 45 204 482 CHeelio v oy A %qem 43% W ipeeided ng o
Cdicat ed 5a WitH o8 sg%%gﬁ%er%?ﬁtﬂ% Sh% st Siiindd Cone i*aeereﬁt he

g'hfe ; ;’ﬂ?' - Aiﬂ%ﬂ.&n@h 4 4 aAdIe oF From A®idd AT, AW AN BidlE Of

50 to 40°, from the vertical and slanted in a
downstream direction, which in Fig. 4 is from the right

to the left of the drawing. The jet openings are sized-

10 and patterned with respect to the effective or base
diameter of the ‘containers such that from at least four
'up to about nine Jet openings are under each container
16 during the transport thereof, Pig. 8. The air table

10 is provided with an open mesh cover 24 for the air

15 to escape after issuing from Jets 14, A solid cover
portion 26 is positioned at the downstream end of the
air table and has a centrally 1ocated finger 27 with a
rounded end projecting upstream., A p&enum 40 is formed
under the finger 27 by means of side walls 34 and 35

20 having therein downstream directed ]ets 36 and 37
'respectively and having a solid end 33. As best seen

in Fig. 6, a double row of jet openings'42a and 42b
(not shown) are provided in the surface of the air
table ‘along each side co-extensive with side walls 34

25 and 35 (not shown) with a plenum 44a and 44b (not

shown providing a connection of the ]ets to a source of



H

;supported by posts 21. To either side of the'base of 10 the fi.27
a plurality of blowback jets 50 and 51 are provided, respectivel§ ,

|1s 52a and 52b which are positioned transverse of the air table. Jets
‘and. 51 nmay be supplied by the same source of air connected to
'plenun1 40 or by a separate source as 15 desired. A solid transverse
,mall 54 cooperates wth walls 52a and 52p,t0 provide an air conduit to
Ysupply air jets 50 and 51 as well as jets and 37. In operation, the
icontainers 16 enter the air table 20 fromthe right'and are lifted and
by air issuing fromthe jets 14. When t he contai ners
iin MMe center of abe umder ppoesssseundernt:tufkeqhaﬂnet:pvea 2ingbe towoest
127, the air which weuld normally. escape from between.the containers .
1through .the nesh cader j&¥ Gpeningsapfacahdt 46pn(hdt shown) nare cpretvideda
t herebetween. - The: containers are caused- to .1 13
iseparate -and be imrethed ethervwisegaelid coverol6 ahengi bher dgwnstreanl |
4be appreciated that -the pressure-in-the space between the surface of the
ctable and the co%bdes with a,plenupd8aandnd8hipoavidingracacannechion
Eperforated or_ope coveé t o bei ng undernea éh t he solld ‘cover. The

moved to the left

i pressure zone

icontainers wl

e b - ———

[FOP T S

. -
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3 tHehereo

;or 36 in walls 35

10
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i cked %p %9“r?ﬂe ?
gfcated a similar arrangement is provided on the

t SAhF PR ?FonPFSFSBESnlngsA§7

other side of the air table. A pair of guide rails 22

are positioned along each side of the air table and

supported by posts 21. To either side of the base of‘

the finger 27 a plurality of blowback jets so and 51
are provided, 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
connected to plenum 40 or by a separate source as
desired. A solid transverse wall 54 cooperates with
walls 523 and 52h to prov1de 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
from the right and are lifted and moved to the left by

air issuing 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

is trapped between the containers creating a pressure

zone therebetween. The containers are caused to -
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pgpectively, and noved against the guide rails 22 on each side as at
16k. The air jets issuing 10 - from jets 42a and 46a on the
ot hg de nove the cans into a single file and the air i ssui ng fromair ¥
jets~f and 51 assist in noving the containers 16a and 16b into contact
“With guide rails 22. 15 Referring no to Fig. 5, there is. shown
anot her enbodinent. of the: air tabl 10 of the” present invention
providing a single file feed at right angles to the geperal container
flow. The air .table is provided wth, 6 a surface 12 havi ng a pIurallty

of jet 20 opgidiace i Cigk idKid d'%haéitma@”ﬂi S;FrP&t”ooftotﬁléo

preferably from bout 50 to 400 from verti-cgl ant ed

downstream di gdGidern 27, e wikl wqwgscﬁ@eélnﬁitmp@ééﬁm
respect to the effective or base diameter of the containers. such that 25

from at |east dhair space)rEbéWMuihéllmfﬂe oberhegstabbe Ugn@r €neh

container 16 during the transportation. .-14.thereof. Air is supplied to
the jet openi ngover nearkllbof vamnunis, pd'sgini fromecawdetneathui t Ehée
source of air under pressure. Quide rail's 22 are provided on each side

of the air & ablpecfiarated s ppopen ¢ovenste Being lunddimeathicthaasohidgui de
rails 22 are open along the top and bottomof Fig. 5 and solid side walls
60 and 62 proviGRyeks baf'ﬂh% aﬂ@i@aimsmu akhern rbegpicked uptbg the
jets of air from jet openings 37 or 36 in walls 35 and
34, respectively, and moved against the guide rails 22
on each side as at 163 and 16h. The air jets issuing
10 from Jets 423 and 46a on the other side move tne cans
into a single file and the air issuing from air jets 50
and 51 assist in moving the containers 16a and 16k into
contact with guide rails 22, |
15 Referring now to- Eig. 5, there_ is _shown _another
embodiment .of the air table 10 of the present
invention providing a single file feed at right angles
| to the general container flow. The air table is
'provided with a surface 12 having a plurality of ijet
20 openings 14 therein inclined at an angle of from 3° to
459, preferably from about 50 to 40° from the vertical
and slanted in a downstream direction. The jet
openings are sized and patterned with respect to the
effective or base diameter of tne containers such that
25 from at least four or more to about nine Jet openings

are under each container 16 during the transportation
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left of the open. sides fornmed by the guide rails 22. The side wal
1|s provided with a series of air jet 10 openings 64 therein slantgd.in\a
vdownstream direction. The air jet openings to the very left as at

belat a different angle to facilitate container handling. The left
di scharge end of the air table is provided with a pair of guide ra/ls 2p
supported by spaced posts 15 21 defini n4an open wall. The air JE€
openings.64 in side 62 are connected to a source of ai.r under pressure via
pl enum 68. and conduit 70. Another pair of guide rails 22 are supported
by spaced posts 21 to define_ _an_ open it i

; g s
spaeed parall el Ebe‘FBfatlotholﬁhéuBPhgg gEPdEﬂFa g Sggihébgggyopggﬁé

Fher ebatveen. CThook, lehifci¥e F§9pr3\ry?§'8§%e%t?hng “BcAHsRals BR0ES,of"
That extends (o cB3E: OARRCPLo#BlER, P BuRdelEdts 3230, | briigifed’® o
oo rom | ers b4 3aSn™ HEReCHE: BhACRL 3&%&&2%}95% AR
the containerg pagg bepgal §1bEs ﬁ&b'iﬁgcghidezﬁa‘ﬁ'scstﬁt\ée%p'érn aAbrg el er

storage while containers are urged i nto-any opening found I ne of
containers to fepm aﬁdSbaatsm bfe! rigfms dndc3e1dd side $allse shonatmszof

e provide a baffle along the sides adjoining and to ‘the
left of the open sides formed by the guide rails 22,
The side wall 62 is prov1ded with a series of air jet

10 openings 64 therein slanted in a downstream direction.
The air. Jet openings to the very left as at 23 may be
at a different angle to facilitate container handling.
The left or discharge end of the air table is prov;ded
with-a pair-of guide rails 22 supported by spaced posts

15 21 defining an open wall, The air jet openings 64 in
.side 62 are connected to a source of air under pressure
via plenum 68 and conduit 70. Another pair of guide '
rails 22 are supported by spaced posts 21 to define an

--open wall and are positioned in spaced parallel

20 relation to the other guide rails at the end of the air
table to cooperate therewith to provide a single
container channel 74 therehetween. The air table 10 is
provided with a perforated cover 24 'except for the
discharge end which is provided with a solid cover 26

25 that extends to cover channel 74 as well.



figure through channel 74. 10 Referring nowto Fig. 8 there is shown a
of the surface 12 of the air table 10 to an, enlarged scale ,
ne pattern of the air jet openings in relation to the containers.,¥.
( conveyed or ot herw se handl ed t her eby. it .has been found
~that \ 15 satisfactory operation ang stability in the transport and
handllng of containers that a mni mum ot3at |east four jets M. are required
to inpinge on the effective bottomor base of the centainer at any-one
time, preferably on one inch (2.54 cns)  centers with 20 alternate

o 0509 One 14! bpbpaby b 2enE BhnaRTRERR B BILC 3 Fﬁ%E?§?°8§é&?'§S§ha'f
tested vere 3/ 3gy] e fo2¢ £ eflb BELfing uRdr e s Ec Brah GEkeTkAEYH o
e afiing 3826 TEY5

1/8 inch (0.32 cm er and alr 5 were working agai st *a ounce

al uni ni um can V‘Ehﬂh'ES 8414 rﬂréﬂﬁardshﬁhenﬂ oprbt ghiecsligite DaOMLnY

bases 16 di aneter o - i nches (5.4 nt ni mum pressure of- 0.3
of an inch (0. 7@oﬁﬂiiﬁéaﬁl§aaéeséuéatua&h&esui&aﬂcobeclu%twaiennb@
producing jet velocities of . feet per mnute (6.1 nisec), 1450 f eet
per 5 mnsite as7a4buﬂiercstonade wnimefeontamnersnaretarged 9 nitics any,
respectlvely at 0.3 inch (0.76 cm static pressure.- At 0.4-inch
(0.1 cm statlcopeningrefounde in the line of containers to form a

single file for discharge towards the bottom of the
figure through channel 74.

10 Referring now to Fig. 8 there is shown a portion of the.
surface 12 of the air table 10 to an enlarged scale
showing one pattern of the air Jet openings in relation
to the containers 16 to be conveyed or otherwise
handled thereby. It has been found that for

15 satisfactory operation and stability in the transport
and handling of containers that a minimum of at least
four jets 14 are reguired to imsinge on the effective
bottom or base of the container at any one time,
preferablj on one inch (2.54 cms) centers with

20 alternate rows being one-half inch (1.27 cms) apart and
centers offset by one-half inch (1.27 cms). As an
.example onlf, the sizes of the jet'openings tested were
3/32 inch (0.24 cm) dlameter, 1/64 inch (0.28 cm)
diameter ‘and 1/8 inch (0.32 cm) diameter and air jets

25 were working against a 12 ounce aluminium can weighing

14,1 grams, having an effective bottom or bases



ﬁ et velocities were found to be -1450, 1700 arfd 1800 FPM (7.4, 8.6 apd=$h1
m sec), respectively, and at 0.5 inch 10 (0.13 cm static pressuy€ hg | et
;veLocities were found to be 1500, 1900 and 2100 FPM (7.6, 9.{/ <@nd/’
19«47 msec), respectively. In those situations where the vol URg ow
or. cubic feet- per minute of air issuing fromthe jet openings is of
i nportance such as where 15 the air id6 acting upon a nass to assist
movenent thereof, - a larger diameter jet wll provide an increased
air flowfor the sane velocity. For exanple, with 3/32 inch (0.24 cn) jet

openings with a veIOC|ty of 1500 FPM (7 sec vel oci t the flow (in
cubig 20 teet @é-ra“%ﬂ é)f |%'1e(t§)l}tn‘6"ﬁﬁ72(5(g hy mﬁ'])mi‘}/i%r%‘?wr? et

‘i?lfn”'n?gitaéeh ot ot o1 drd y a0 e(%é_m ) st o Breadifie s ey |
vel oci ty  of ?ﬁ'ertfﬁq 0 aﬁ”é%i&%“ @ﬁ%ﬁ‘é@é@ry@%ﬁe%e’%@%&
There 1o alvays % jlrﬁ#?ﬁ mEAeY S *?'*‘%pen ELTIR Feft Jpet,

the effect ' t d
on the e ecgveflﬁﬁ% 0(7b431 jgné}:\)m any afégg per arw1n@flg (1nagan

upon novenent cont Irection an increase in tk
nunber of air Jenﬁyégay;u;fgggbéiﬁvgpptaaﬂerols Dicki deel, 76 | ncmje static

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-

10 (0,13 cm) static pressure the jet velocities were found

to be 1500, 1900 and 2100 FPM (7. 6, 9.7 and 10.7
m/sec), respectively. In those situations where the

volume flow or cubic feet per minute of air issuing

from the jet openings is of importance such as where

15 the air is acting upon a mass to ,assist movement

. thereof, 'a larger diameter jet will provide an

increased air flow for the same velocity. For example,
with 3/32 inch (0.24 cm) jet openings with a velocity '

of 1500 FPM (7.6 m/sec) velocity, the flow (in cubic

20 reet per minute) is about 0.072 (2.04 1/min). Where

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

CrM is about 0.128 (3.63 l/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

25 velocity of the air from the jets can be increased by

‘an increase in the static pressure,
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QY on a single container at any one tinme: Thus, it is normally

_ gary to provide an air 10 table surface wth air jet openings
tRerefn in

iﬁﬁﬁét_configuration of jet openings nine or nore jet openings &éy be

a pattern and dinensioned with respect to the container to

~be acted upon such that there are alwaypy at |east four jet openings

acting upon the container with an increasing nunber of jet openings,

as ni ne or
cont ai ner

stabil.ity.

acting on a conta ner
pattern again ot
a preferred

A greater

nore 15 jet openi ngs, acting upon -the -.container~ as
noves wth respect to the table surface. Al though at |east

four jet openirigstinthebainctablecjet opendhgepatbepnoofdBigsabBetheaesport
of the container, . an_ increased nunber of jets w l'l provide even greater 8

A‘c%%ta?HE?Y%ait@*hiQBPngfff%ﬁfaﬁﬁ#n?ﬁﬁﬁiﬂssféér“n§FF1YﬁBGS
of pnine ,air jets End returning to a

repeat i tse!l,f

across the sur

ocrokind pbithe;gerfgeiun pRktobnok Rase 8xeaund 13

nuhﬁévts$3§£12 o fhY pfine, %SmebepﬁébiﬁﬁciﬁiémepgttEﬁra

B, i e e

such

t he

be

~use of many snaiizgaﬁfeGAéfgggl 8bhAIeRE._BolfERLn 9W1§tgkbgia35958&h?th§ Lo

. be preferred as

fl oatati on

Spacec

of closest configuration of jet openings nine or more jet

10

15

20

25

openings may be acting on a single container at any one
time. Thus, it is normally necessary to provide an air
table surface with air Jet openings therein in a
pattern and dimensioned with respect to the container
to be acted upon such that there are always at least
four jet openings acting upon the container with an
increasing number of ]et openings, such as nine or more
jet openings, acting upon the container as the
container moves with respect to the table surface.
Although at least four jet openings must be acting on a
container to provide stable transport of the container,
an increased number of jets will provide even greater
stability. A container pattern going from a minimum'fo
four air jets acting on a container to a pattern of
nine air jets and returning to a pattern again of fcur
air jets acting on the container is found to be a
preferred jet opening 'pattern for satisfactory-
operation. | A greater number of jets will be even

better. This pattern will repeat itself a number of

~ !

nofre uniform
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l containers with a mni mumof CFM usage. .Fig.* 10 illustrates a conveyor
Lsysten1accord|ng to the present invention to transport contaiy
hpne 10 statiom 80 to another station 82 via an air table

nede up -of intermedi ate sections of air table 84 and 86. Fdqr
i
]statlon 80 nmight be a nechanical device, such as .a washer ¥ I

width of 96 inches (244 cns) through whib®h containers 16 travel 15 at a
£||near velocity of about 6 feet per mnute (31 [err].
!The containers exit station 80 in a straight line to~air table sectTon 84,
Imhlch is 24 inches (61 cns) wde and 4 feet é122 cns).in |l ength wherein.
] t hégont ai ners ar cckmes r sl the at¥¢mr§%$%c¢ yao$°’&m320 agrosgccthe
per mnute (12.7 cns/sec) and eX|t %Ei%ht an air ta

: '?'ﬁe \Arrgl/g:]relnts 01}20: ai nerg om sectlo 84, ?g ;E t %1(56513%9“2?139
construct on L';;f.‘i*‘:%; *2?“*5:'?"?295“ i 458 Sgi‘ﬁf‘%:z@ Febraer.
QLP3L6|S(§§ F hes ﬁ@?i 5essuqﬁ c%%?gtnéfg 5f5§ gXIEn fo SECFI%ﬁlYBB

cont ai ners trgsel é#%%%t?%gtﬁgqgfaag%ut é fhofé® dnifbrh E%oa%; fon Of

feet per mnute cns/ sec)

and exit to statigintdPners whtk"a WinDRuR 8£"OFR hbkge, The angle of the

air jets

secthon

-

Fig. 10 illustrates a conveyor system according to the
present invention to transport containers from one
10 station 80 to another station 82 via an air table
conveyor made up of intermediate sections of air table
84 and 86. For example, station 80 might be a
» | . mechanicai device, such as a washer havzng a width of
96 inches (244 cms) through which containers 16 travel
15 at a liinear velocity of about 6 feet per minute (3
cms/sec), The containers 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

20 25 feet per minute (12 7 cms/sec) and exit  at right

I WRRERINERE ek

angles to air table section 86, which is 12 inches
i (30.5 cms) wide and 10 feet (305 cus) in length. The
' movement of containers from section 84 to section 86

may be by a construction like that shown in Pigs. 5 and

25 7. Tne containers 16 are to travel in section-86 at a

"linear velocity of ‘about 56 feet - per minute (28.5

e asn e L s e a0




Is inportant since the horizontal force vector thereof det er mi nes: t he

ty the containers are transferred. In the exanple of Fig. 10 the
e\, 88 is useful to provide a storage of the containers where a
B of 10

fl ow of containers received by station 82 occurs. The air

je the surface table 10 as used in %PCtIOﬂS 80, 84,786 and 88 are

sel 8 el y chosen as to size and angle to provide desired ‘transport
of 15 containers while operating at roughly the same static pressure of
air supplied thereto. The vertical force.vector of air fromthe air jets

is determned b

vel ocity

of

of a 12 ounce
can is heavier lomy.cat ethé etcortigimnéys itravwelii irdséctioRnt8s tat aivdut 9! f

the sanme jet size s used a higher

Wéﬁe%at'Crweweiﬁzstf&wexw%&%n ert the

the “air reqU|red to lift a contalner
transport of a ¥hiUNGS FPAnchigs WA 88 di 34vFde Hdrs5 0V fdet hflh [&n
e

al um niumcan weighing 14.1 grans. Because st ee

static 25 pressure. in' tne. plenum

woul d produce afemteatper mimutes! Obi6 yomsyserrrand hesitotd d stsbionsug2 in
20 volune of air (CFM. As the 'steel A can and the
al um ni um c@n amhidhe maybeia single fllerequthe angle0f thevaitr jets
CFM To provider the jet velocity necessary to lift and float the

d#h, impor ta!%fe(ﬁﬁdWQ) Ehethemizgnkal; %mé@erveet%qtheeeof 0

a greater

heavi er st eel

mai nt ai.n

10
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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

flow of containers received by station 82 occurs,

The-'air jets in the surface table 10 as used in
sections 80, 84, 86 and 88 are selectivelv chosen as to
size and. angle to provide desired transport of
containers while operating at roughly the same static
pressure of air supplied thereto. The vertical force
vector of air from the air Jets is determined bv the
static 'pressure of the air in conjunction with the
velocity of the air required to lift a container.
Consider the transport of a 12 ounce steel can weighing
34 2 grams with the transport of a 12 ounce a-uminium
can weighing 14,1 grams, Because the steel can is
heavier a greater Jet velocity is required to lift the
can. If the same jet size is used a higher static
pressure in tne plenum would produce a greater jet

velocity; however, this would also result in a greater
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'the same CFM at a higher static pressure in the supply duct. A m ni.oum
;€FM Is required per unit area of +the 10 effective bottomof a _ea
Wep this figuré.is di vi ded by the nunber of jets acting on the
_bSFionl this indicates the CFMof air required fromeach jet. Based
.the jet wvelocity-required, the size of the jet openings can be
jdetermned to provide the necessary CFM 152owith a given gtatic pressure,
.The static pressure is selected and mai nt ai-ned constant in
‘conjunction with the predetermined jet size to lift a predeternined™ -
]melght This is acconplished 20 by the vertical force vector of
ithe™ jets.  The wolumentaf fdrce (CFMJt.or iAs séhect steedcorcdimgand the
ﬂransport velocity and the angle of the air jets is selected to -provide
Wi th thepredeter madvmindumdi gabt 8K eatthes amec sizes they wild deguige the
thori zontal transport 25 velocity of the cans. 21 The following_ are

‘the steps to arriv8ang a&°“9|top9f dé?ﬂgn To Pr°V‘liI§G wdieghtietof Vzﬁl%’djt&ct

‘to be transported is

ablish the jet veIOC|ty
necessary to it !‘ngéﬁféé't “t50T18% and gaoat,tne heavier,sheslo Ghy
,(CFN® reqU|red5 °reduction of the jet diameter is required to maintain

f the same CFM at a higher static pressure in the supply
i

duct.

J ' A minimum CFM is required per unit area ‘of the
- 10 effective bottom of a can. When this fignre is divided
3 _ ' by the nnmber of jets aoting on the bottom, this
indicates the CFM of air required from each jet. Based
i on the’ jet velocity required, the size of the jet'

y ' openings can be determined to provide the necessary CFM

15 with a given static pressure.

g | ‘The static preesure is selected and maintained
i constant in conjunction with the predetermined jet size
. to 1lift a predetermined weight. This is accompiished

B 20 by the vertical force vector of the jets. The

horizontal force vector is seiected according to the
transport velocity and the angie of the air jets is

’ selected to provide with the predetermined jet diameter

| and static pressure, the desired norizontal transport

. | 25 velocity of the cans.
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of air (CFM.

Deternine the angle of the air jets required

.float the object acted upon, the velocity of.the air jet and the vol

une

Determne the desired flow rate of the objects 15

to produce th

_hor yn\al force vector to nove the objects at a predeterm ned flow rate.

ring again to Fig. 10, 12 ounce alum niumcans 16 are conkng
A washer

or the like at about2l6 feet/mnute (3 cns/sec)

flom—Onto section 84 selected to run at 25 feet/mnute (12.7
cns/sec). 25 Section 84 is provided with jet openings of 3/32 inhch (0.24
cnm) in dianeter and air at a static pressure of ‘22 0.5 inch (1:27 .
cme) is suppl iThe tfieklkowing |arej stheistepschiotaprivenoatzont apropet e«
vector of 208 feet/mnute (106 cns/sec) is required and that with the
LY static pressure (will be 5 substantially constant
over the entire system, the jet angle to provide tHe desired flow

rate of 25 feet/mnute (12 7 cns/sec) i's 10-degrees. In |ike manner,

particul ar jet

the flowrate i

cns/ sec) under

ne' sod LR Rt cOE “adconiSor o B, FRERRbRRAR (28

hori zont al féjrcedet’@ﬁﬁﬂ{ed.c’f 467 feet/mnute (237 cns/sec) is

10
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2. Establish the jet velocity necessary to lift the
object,
3. - Determine the volume of air (CPH) required to

float the object acted upon, the velocity of the air
jet and the volume of air (CFM) .

4, Determine the deeired flow rate of the obﬁects
(FPM).,
5. ‘Determine the angle of the air ]ets required to

produce the horizontal force vector to move the objects

at a predetermined flow rate.

Referring again to Fig. 10, 12 ounce aiuminium cans 16
are coming otf a washer or the like at about 6
feet/minute (3 cms/sec) and flow onto section 84

selected to run at 25 feet/minute (12,7 cns/sec).

and

4

Section 84 is provided with jet openings of 3/32 inch .

(0, 24 cm) in diameter and alr at a static pressure of
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necessary to provi.de the desired flowrate. Here it is determned #hat
sWth the same static pressure the jet 15 angle to provide the -
ydesired flow ‘rate of 56 feet/minute (28.4 crms/sec) is 18 degr es. Al

rmlarly, the flowrate in section 88 is selected to be 9 feet{fiduy

(4.5 cns/sec) under t he same 20 conditions. Here it is d _

that a horizontal force vector of 73 feet/mnute (38 cns/sec s
necessary to provide the desired object flowrate .and the -jet angle to
provide the desired flowrate Is 3 degrees. Thus,” it is seen that the

angl.e of the jets 25 is. selected to achieve the seleected transport
rase. Al so, t Hb5 t rincipor{l.2%t cmahy ide suppliedd therete. DB is
different in different sections or even within the same section, For
exampl e; in sectqQﬁﬁEﬂﬁQﬂdFﬁﬁpaQI)8|th¢§$szﬁahesf¢6%$e vectere of hi 208r

rate of transfer_at e beginhni eft-ha end_ such as er haps
20 5 feet/n1ruﬁ%9t4Q. %%Ef%@@)éhs/SQ%hsis TﬁqgfrﬁGrQP@nth6¥ withi gheSS

b ded wit ts at t de_th
moans of ebl cctbEigHial [ Fed #lnd "Tsa; SsfAELE L Prethie; ohoiry, Ka,

the si ngle 1 ef%@%ﬁe@%@ﬂ%ﬁ 6‘8%€mfhér€ﬂéf’€% AIRERL the 48 '

accumilate in SSEALAN Sopidvidd® SAEPRAGELEEAC! EE6RT rard® BE O1 58"

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

In like manner, the'flov rate in section 86 is selected

10 to be 56 feet/minute (28 4 cms/sec) under the same
conditions. Here it is determined that a horizontal
force vector of 467 feet/minute (237 cms/sec) is
necessary to provide 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 cms/sec) under the same
20 conditions, Here it is determined that a horizontal
force vector of 75 feet/minute (38 cms/sec) is
necessary to prov1de the desired object flow 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
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is stopped, the containers wll -continue to feed through the -
transport systemto the single filer. 15 Certain features of the appar at us

des bed herein formthe subject of our copending patent application v {
No. 269 20 25 24 1. An air table apparatus for the transport of
. obj whi ch conprises a table having a surface, ‘edges and an 5

“under si de with a prearranged pattermpi of air jet openings extending

betwen the surface and the underside, a plenum adapted to be connected to a
source of air under pressure underlying and attached to the under si de of
the table [err] and a top spaced and supported- above 10 said table :
surface a di st andéfflergnt! ingddfiferentasectd ona gy even withiredhe sams d‘"
top having perforated -and solid top portions such that the-air pressure
bet ween obj ects sestdon,t horolexanpde ,pdn iseetion G ot Pighd pdtvmay

obj ects under the perforated top ortions 'to 15 cause_ greater separatlon

- of the objects uRger desd tohave, & higher rake pfJFransfigg atr t

agai nst obj ects_tending to nove i_nto the space bene th the solid top
portions to ReSABMiRG , oIy, diefF-hand o @and g 4% aRYFHARR) . 2@

5 feet/minute (10 cms/sec). Thus, this portion of
section 88 may be provided with air jets at an angle to
provide this rate. By means of selecting the jet
angles it is possible to design a system which will
meet specific requirements in the transport of objects.

10 If the single filer 82 were to shut down, the

x containers would accumulate in section 88 until the

| stoppage is cleared. on the other hand, if the washer

is stopped, the containers will continue to feed
through the transport system to the single filer._

15 |
Certain features of the apparatus described herein form

the sub:ect of our copending patent application No. % A

20

25

et -4



2. An air table apparatus according tc claim 1 further conpristNg
-a physical vertical barrier neans positioned between the table suyfd®g
yand the s and 'effective to cause objects noving under said 25 top | t;SS
to"either side of the barrier. 3. Apparatus according to claim I or: *
claim2, wherein the air.jet openings are slanted at- from[err] to [err]
froma normal to the upper surface. ofygthe table (and preferably

from 50 to 400 thereto) and wherein the 5 angl e . he j et openlngs
is selected in conjunction with the size of the. Jet open

the- static pressure of the air supplied to the jet. !%ﬂillft
t ranport of

andwdupport-the objects and to provide a QRAIMSal r ro

table sufficient to control and 10 regulate the:

the mass. flow .of objects. 4. Appar at us accordlng ‘to any precedlng
claim wherein the air jet- openings are positioned in a 15 - .
symetri cal pattelmn wABraim thblepappngatasebeCahedtaanspertaptcebjebts
successive rows of serially positioned alternately reversed isosceles -
triangl es and wheWBight ﬁemerieeaf at kablet haydngnags susfaceect edanist Bndegpect

of the statj ssu of supplied- to the ‘jet 20 openings to
provi de a ver ca$ gﬁFﬁigguff Entg FPPF‘GRQSQ]ePPttSrn ofpppdEat Jet
according to a”XpeRiS&SQ '

adapted to be connected to a source of air under

rface and the underside, a plenum

pressure underlying and attached to the underside of
the table surfaeey and a top spaced and supported above

10 said table surface a distance slightly greater than the
height of the objects, said top having perforated and
solid top portions such that the air pressure between
-objects under the solid top portions is greater than
between obJects under the perforated top portions to

15 cause greater separation of the objects under the solid
top portions providing a barrier ~against obJects
tending to move into the space beneath the solid top
portions to assiSt in guiding objects being
transported.

20 | |
2, An air table apparatus according to claim 1
further compriSing a physical vertical barrier means
\positioned between the table surface and the ocemer
‘mamis and effective to cause objects movrng under said

25 top to pass to either side of the barrier.



whgrgin the dinension of the jeet opening pattern is 25 ed- with
r ¢ ‘fvt to the dinensions of the surface of the obTéET§~BF€§§ﬁ%§ﬁLfg—the
bI e such that not | .ess than four jets addr m ‘“ w “ﬁurface\/i
“ene tinme. 6. Appar at us according to any prﬁﬁm m i ch
.includes an air jet opening pattern dijrensi oned such¢thht " t he
cross-sectional area of each object op ing the air jet openings in the

tabl e surface opposes in the range of fromfour to nrine jet- openings in
novi ng a di stance equal to one half the.length of the base 10

di mension of t [ schsqaﬁg t r e
A:opar alt us accolryg' Ing any precedil}r?\% Leé:ln%ﬁn%ﬁ ed?% %1%%0? %H??ei%f ’-*‘
the air jets ighe Sl £ifgs LY dfanted Pt fpa&aiofga%deﬁeﬁ of

a mgnhitude to transp rt obj ects” at. a predeterm ned rat

Apparatus accorgli nforsidl Y thHecadpper shoface Wefei thet heabPe! e (anaf ace
Is divided into a plurality 20 of - sections and ..the angles of the air

jet openings theidrably HowctisU ¢6 409 ovheretdprandntwhereifnr cEhe
vectors of a magnitude sufficient to transport objects on each section-at a

. selected pré&det angleed ofatche Jfet Dopenings bsrseledted ajparednjuhctionhe
transport of objects from an- upstreamlocation to  a downstream:
with the size of the jet openings and the static
pressure of the air supplied to the Jet openings to
lift and support the objects and to provide a mass air
flow over the air table sufficient to control and
10 reguiate the transport velocity of the mass flow of

obj ects. _

4._ Apparatus according to any " preceding claim,
wherein the air Jet openings are positioned in a

15 symmetrical pattern wherein the openings are located at
the apices of successive rons of serially positioned
alternately reversed isosceles triangles and wherein

the size of the jet openings is selected with respect

of the static pressure of air supplied to the Jet‘

20 openings to provzde a vertical force sufficient to lift

an object.

5. Apparatus according to any preceding claim,
wherein the dimension of the jet opening pattern is
25 selected with respect to the dimensions of the surface

of the obJects presented to the air table such that not



. location which conprises a table having & surface,' edges and. an
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underside with a prearranged pattern of air jet openings in the su

'fxslanted in a downstream di rection and connunkeatrng‘—rﬁ—”§ﬁrface i

thé 5 underside, a plenum connectable to a nder ]
pressure underlying and attached to the undersi ﬂmmjﬁ“ “mn“r[e”] o
supply air through said jet openings topgift .
objects fromsaid upstream | ocation to said dommstrean1Locat|on and 10
cover neans spaced and supported 4above the table sufface a distance
sli-ghtly greater than the height of an object being worked upon and
,apeﬁrured to provlessekthansfourajetshaddressothecebjecbdesusfadetarer angans
regi ons of higher than anbient pressure between the.15 objects to cause

"obj ects.entering eaedtimgions to be separated one from another as the

objects are noved from said upstream | ocation to said downstream | ocation. -
10. Appar atus according to claim9, wherein the 20 exhaust neans
conprises a plurality of openings dispgs- ed in a closelx spaced patternin
the cover means t®sco- obBPﬁFGtHFtﬂcFﬂﬁdéﬁﬁeEPSﬂﬂﬂ Prgeead Pﬁecbséapewbﬁchlr

th h th 1 L t f t th nmbi
ai 1 prossur e bot LBRLENES opfBe 8235I8F COBRPERA, BRBHALD, SLRPBALANEA BBFBL <

aorgss said tabl epgge! Neng0bEhs-8éEeTBAY AEAN 88' HatRSHARE! O5BRbRnG°

the air jet openings in the table surface opposes in
the range of from four to nine jet openings in moving a
. distante equal to -one-half the length of the base
10 dimension of the isosceles triangle pattern of the air
jet openings. |

7. Apparatus according to any preceding claim,'
wherein the angle of the air Jets is selected to
- 15 provide a horizontal force vector of a magnitude to

transport objects at a predetermined'rate.

8. .Apparatus according to any preceding claim,
_wherein the table surface is divided into a plurality
.20 of sections and the angles of the air jet openings
therein are selected to provide horizontal force
'vectors of a magnitude sufficient to transport objects

on each section at a selected predetermined rate,

25 9. An air table apparatus for the transport of

objects from an upstream location to a downstream



28 dovwnstream | ocation. 11. . An ai.r table apparatus for the transport -
of lobjects from an upstreamlocation to a downstream5 location, . .
sai'y .pn:ratus conprising a table having a supiaee—~*edq——’—5ﬁa_' ~\/‘
undé &/ with a prearranged pattern of air jet o surface

sl ann a downstream di rection obj ec ﬁ‘jﬂm ““‘t“
comuntcating the surface and the undermZﬁa cove S spaced above

said surface of said table a distance slightly greater. than the herght of

the objects being transported, including perforated and solid top portions,

a pl enum connect iglt:%gtﬁma e e Qj sarsc#g]a%{ tfﬁﬁ%ﬁﬁpp | V5 0PE 888 4

attached to sal under si err] to y air

through said j et eaa%@ Nghd 3& i érae:ssarwm &t @y@aém?@aec pELEEPM ofai d

upstream | ocation sal wnstr eam ocatlon encl osure neans

located at the swicrs ‘éft dpthilndly ahata s Peedl Prantedsinha ChohRsepPeant €
wth said 20 solid top portions of said cover to formhigh pressure zones

al ong said encl ogyr@cEaYI ! Antel \Comfur R InG" tie | i ShifaO¥eRAR- Of chle
~ objects against said enclosure neans. 25 12. Apparatus according to

claim1l, = wher eundex®idesnclas plemernscommeckiisl & ot o ca ssoervel | of air
co- operatlng

under pressure underlying and attached to the underside
of the table susfaee to supply air through said jet
openings to 1lift, suppoét and move the objects from
said upstream location to said downstream location, and

10 cover meens sPacea and supported above the table
surface a distance slightly greater than the height of
an object being worked upoh and apertured to provide
exhaust means therein to create under said cover means
regions of highef-than ambient pressure between the

15 objects to cause objects entering said regions to be
separated one from another as the objects are moved from

said upstream location to said dowmstream location.

10. Apparatus according to claim 9, wherein the

20 exhaust means comprises a plurality of openings dispos-
ed in a closely-spaced pattern in the cover means to
co-operate with the objects to impede the escape of air
through the cover exhaust openings to create zones of
greater than ambient air pressure between the objects

25 to separate and distribute the objects across said table

as the objects are moved from said upstream location to

said



29 with said solid.top portions of said cover to formsaid high pressure
|zones 13. Apparatus ~according to claim1ll,. wherein said 5 o
‘enclosure means includes spaced parallel side rails with openings~, .;
thérebetmeen so that,the objects being transported forma barrier g3\ !
mhen I.n contact with said side rails to co- operate with said solid{
tportions. of said cover to formsaid high pgessure zones. 10 14. A hethod

tof transporting objects from one | ocation to anotheL_DMﬁL_g_ELEQE%E%ﬂined
3path whi ch conmprises the steps of floating the objects on a pluralTty of -
qairgjets -slanted ‘in the desired direction of ane an '
E nowerfent t her eof , dmmstirea}nalqﬁmtbont ed top above t m' ﬁ”mnu
control l ed escape of air fromthe air jets therethrough and provi
solid pertions in the top to prevent the escape of air therethrough such
ithat . high pressure zones are formed thereunder 20 between the objects
{ causi ng those obj ebts ubRleraifhectabled apparapustfons tbeexpransport of
dgreater separati t han- those obj ects under ‘perforated top portions and to
i move away from eacqr‘}’ Brom AN ypskreamslocabiennttal 1§ dewnatream

l
éhgmﬁg;;pose Q$re'foc§tfcr'b6d ﬂétﬁa£SQEEEQSGE$ﬁb: angagcgggfgyhgging a

surface, - edges and an underside with a prearranged
pattern of air jet openings in the surface slanted in a

downstream direction of object movement and

U= U

communicating the surface and the underside, cover

. .
NI S

10 means spaced above said surface of said table a
distance slightly greater than the height of the
objects being transported, including perforated and

solid top portions, a plenum connectable to a source of

[ UGS R [ NS N

_; B air under pressure underlying and attached to said
- 15 underside of said table suaéaee-to supply air through
said jet openings to lift, support and move the objects
from said upstream location to said downstream
1ocation, enclosure means located at the sides of the

table having closed portions which co-operate with said

il At il e 0 e P et B D 7t g

20 solid top portions of said cover to form high pressure '

P————

zones along said enclosure means to serve as a barrier

P SO

to limit movement of the objects against said enclosure

means.

BN

25 12, Apparatus according to claim 11, wherein said

enclosure means includes solid side walls co-operating

. [ o -
mine ot L e g o
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with said solid top portions of said cover to form' said ;;;

high pressure zones,

i3. Apparatus according to claim 11, wherein said

enclosure means includes spaced parallel side rails

with openings therebetween 80 that the objects being

transported form a barrier means when in contact with

said side rails to co-operate with said solid portionsl

- of said cover to form said high pressure zones.

14. A method of transporting objects from one location
to another over a predetermined path which comprises
the steps of floating the objects on a plurality of air
Jets slanted in the desrred direction of movement to
provide movement thereof, providing a perforated top
above the ob;ects for the controlled escape of air from
the air jets therethrough, and providing solid portions

in the top to prevent the escape of air therethrough

such that high Pressgure.zones are formed thereunder_

between the objects causing those ob]ects under the

solid top portions to experience greater separation

' than those ob]ects under perforated top portions and to

move away from each other,

15, Apparatus substantially as and for the purpose

herein described with reference to the accompanying

drawings.
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