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(57) Abréegée/Abstract:

A singulating and counting device (10) includes a bulk housing (11) for storing a plurality of substantially identical articles (A), an
exit channel (20), and In the exit channel, forwardly (26a, 26b)- and rewardly (27) directed jet apertures, each of which Is fluidly
connected to a positive pressure source (28). A forwardly-directed jet generated by the positive pressure source through the
forward jet aperture (26a, 26b) can accelerate singulated articles Iin the exit channel, thereby Increasing the Interval between
iIndividual articles and rendering them more easily and accurately counted. A rearwardly-directed jet generated by the positive
pressure source through the rearwardly-directed jet aperture (27) can cause articles in the exit channel to return to the housing. A
controller (40) operatively connected with the pressure source(s) selectively controls the application of positive pressure to the
aforementioned apertures to induce or halt singulation of the articles; the controller may be operatively associated with a sensor
(23) that detects and counts articles passing through the exit channel.
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Abstract

A singulating and counting device (10) includes a bulk housing (11) for storing a
plurality of substantially identical articles (A), an exit channel (20), and 1n the exit
channel, forwardly (26a, 26b)- and rewardly (27) directed jet apertures, each of which 1s
fluidly connected to a positive pressure source (28). A forwardly-directed jet generated
by the positive pressure source through the forward jet aperture (26a, 26b) can accelerate
singulated articles in the exit channel, thereby increasing the interval between individual
articles and rendering them more easily and accurately counted. A rearwardly-directed jet
generated by the positive pressure source through the rearwardly-directed jet aperture
(27) can cause articles in the exit channel to return to the housing. A controller (40)
operatively connected with the pressure source(s) selectively controls the application of
positive pressure to the aforementioned apertures to induce or halt singulation of the
articles; the controller may be operatively associated with a sensor (23) that detects and

counts articles passing through the exit channel.
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~ DEVICE TO COUNT AND DISPENSE ARTICLES

Related Application
This application is a divisional application of Canadian Patent application

no. 2,453,404 filed July 19, 2002 and claims priority from therein.

-~ Kield of the Invention
ThlS invention IS dlreeted generally to the dlSanSmg of obJ ects, and miore

paItlcularly to dlspensmg smgulated ob_] ects.

Backaround of the Inventlon

The problem of countmg and disp ensmg a predetermmed quannty from a bu]k
of small artlcles exlsts fora multitude of items and processee Exemplary 1tems

- include comestlbles such as: candles and breath mmts machine components such as

| b olts, nuts and other fasteners valu ables such as dlamonds and other gemstones
vitamins, and the hke |

The problem has been addressed usin g multxple appro aches. For example a
cavxty-ﬁllmg device sxzed to physwal partlculars of a specific article is dlsclosed m

'U.S. Patent No. 3,775, 941 to Bross As another example, a device that counts total

wei ight using a cah'brated plecewelght measurement is disclosed in U.S. PaIent No.

4 685,525 to K_nothe etal. Asan addmonal example a device employmg a vibratory
feeder fo smgulate (and thus enable countmg) is disclosed in U.S. Patent No.
6,182,718 to Seaton. As yet another example a device that employs a vacuum to
separate and count a fixed, but predetermmed number of objects is disclosed in U.S.
Patent No. 6,053,302 to Leu et al The several devices and techniqueé exempﬁﬁed
abdove individually provide varying levels of performance in key operational

parameters such as speed, accuracy, liniversality (adaptability), size, complexity, and
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cost. But few, if any, provide a high level of measure in more than one or two of the
above parameters. Cavity fillers of the type described in Bross are typically bulky

and suitable only for articles that closely match the cavity size. Vibratory counters
like that disclosed in Seaton are ordinarily bulky and can be difficult to tune (1.e.,
configure). Weight counters like that described in Knothe can be inaccurate due to

piece-weight variability. Vacuum-based systems such as that shown in Leu et al. are

typically complex, slow and difficult to calibrate.

In view of the foregomg, 2 smoulatmg device wl:uch 1s fast, accurate small,

easy to configure, reliable, and nearly universal would be desirable.

-'Summag; of the Ihvention
The present invention is directed to devices and methods for rapidly and

accurately countino' and dispensing a predetermined quantity of articles from a bulk

supply of such articles. The devices include a bulk housing for stormg a plurality of

substannally 1dent1ca1 articles and an exit channel. As a first aspect, a dev;ce of the
pres ent invention also includ es, in the exit channel, a forwardly-dlre cted Jet aperture
and a rearwardly-directed jet aperture, each of which 1s ﬂmdly connected to a positive
pressure source. A forwardly- dire cted jet generated by the positive pressure source
through the forw ard jet aperture can accelerate smgulated articles in the exit channel,
thereby increasin X the 1nt erval betw een md:vr dual arttcles and rendering them more
easily and accurately counted. A rearwardly—dlrected Jet generated by the posmve

pressure source through the rearwardly-dlrected jet aperture can cause articles m the

-exit channel to retum to the housing. A controller op erattvely connected with the

pressure sourcc_(s) selectively controls the application of positive pressure to the
aforcmentioned apertures to induce or halt singulation Of the articles; the controller
may be operattvely assoclated W1th a Sensor that detects and counts articles passing

through the exit channel
As a second aspect of the invention, a smgulatmg device havmg a bulk

- housing and an exiat channel includes a jet aperture posmoned across the bulk housmo

from the exit channel. The jet nozzle is fluidly connected with a posrnve pressure

 source, which In turn is connected with a controller that selectively controls the

apphoanon of positive pressure through the jet aperture. This conﬁguratton can

produce a jet that urges articles In the housing to travel toward the exit channel.

2
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As a third aspect of the present invention, a
singulating device having a bulk housing and an exit channel
includes an article-orienting unit that has a pair of panels
that, in concert with an upstream portion of the exit
channel, define an entry space that permits an oblong or
oblate article to enter the exit channel only in a
longitudinal orientation in which the longest dimension of
the article is generally parallel to a downstream flow path.
The upstream ends of the panels extend upstream away from
the exit channel and are spaced such that an oblong or
oblate article entering the entry space 1n a transverse
orientation in which its longest dimension is generally
perpendicular to the downstream flow path that strikes the
exit channel’s upstream portion and 1s re-oriented to the
longitudinal orientation in which passage through the exit
channel 1s permitted. In one embodiment, the panels are
parallel with one another, and the articles are reoriented
when striking either exposed edge of the exit channel
upstream portion. In a second embodiment, a third panel
perpendicular to the first two panels is included, such that
the entry space is generally rectangular. In a third
embodiment, the panels are hinged to one another and pivot
about a pivot axis that 1s parallel to the diréction of
flow, such that the entry space (which is adjustable) is
generally triangular. In any of these embodiments, the
function of the panels is to orient the objects into a

desired attitude for entry into the exit channel.

In singulating devices with these aspects of the

invention, 1ndividual articles can enter the exit channel

from the housing and travel through the exit channel in
single file and with an interval sufficient to allow
accurate detection and'precise'counting of the articles.

The pneumatic, reversible nature of the device can enable

3
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the handling of a large range of slizes and shapes with a

single device configuration. Furthermore, this same feature
aliows slimple adjustments to be applied to handle an even

proader range of sizes. The ability to control the various

)

1rtlows permits the mechanism to be i1mplemented in a volume

not significantly larger than a small portion of the bottom

-

of a bulk storage chamber.

—

An aspect of the i1nventilion also relates to a

gr—

devlice for singulating articles from a bulk supply of such

articles, comprising: a housing for holding articles to be
singulated; an exit channel fluidly connected to the housing
and conflgured 1n cross-section to permit the passage of a
single article at a time; a Jjet aperture positioned in the
nousing and directed toward the exit channel; a positive
pressure source fluidly connected to the jet aperture; and a
controller operatively connected to the positive pressure

—
—

source that selectively controls the application of positive

pressure to the jet aperture.

Brief Descrigtion of the Drawings

1)

Figure 1 1s a partial cutaway perspective view of
the singulating and counting device of the present

invention.

A

Figure 2 1s a schematic side view of the device of

Figure 1.

—

Figure 3A 1s a silde section view of the device of

Figure 1 showing both the forward jet valve and the rear jet

valve closed.

)
()
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Figure 3B is a side section view of the device of Figure 1 showing the

- forward jet valve open and the rearj jet valve closed.

Figure 3C is a srde section view of the device of Flgure 1 showing the

forward jet valve closed and the rear jet valve open.

Flcures 4A-4C are front, top and side views of an exemplary arncle to be

| smgulated with the dévice of Figure 1.

Figures SA-5C are end sectmn views of the artlcle-onenung unit of the device

of Figure 1 showmg how the unit adets passage of a properly longltudma]ly-

oriented article (Figure 5A), prevents passage of a horizontal, transversely-onented

article (Figure 5B), and re-orients a vertical, transversely-oriented article for proper

entry into the exit channel (Figure S'C)' _
Figures 6A and 6B are end section wews of an alternanve embodJment of an

‘article-orienting unit according to the present mventlon that enables the size of the

o 0pemng therein to be adjusted

25

30

- Figures 7A and 7B are end section views of another embodxment of an article-

orienting unit accordmg to the press ent invention.

- Figure 8 1s a ﬂow chart 1]1ustrat1ng a method of smgulatmg articles accordmg

| to the present mnvention.

| | Detailed Descngtlon of the Inventmn
The present mventlon will now be des cnb ed more fully hereinafter, in WhJCh

preferred embodiments of the mventlon are shown.. This mvenhon may, however be

. embodled in dlﬁ'erent forms and should not be construed as limited to the embod:rnents

set forth herem. Rather these embod:ments are prowded so that this dlsclosure will be
thorough and complete, and will fully convey the scope of the mvention to those skilled
in the art. In the drawmgs, hike nmnbers refer to like elements throu ghout. Thicknesses

and dxmenmons of some components may be exaggeraied far clanty.

Referring now to the drawings, a smgulatmg devrce allustrated broadly at 10,
is illustrated in Figures 1 and 2. The device 10 mcludes a bulk article housing 11 mn
which a plurality of small articles A are suspended in fluidized motion. The housmg
11 includes a surrounding wall 12, a floor 13, and e ceiling 14. The wall 12 may be

- _continuous or segmented (i.e., it may eomprise multiple' contignous walls), may have

a door 12a filling for access for articles A,and is preferably transparent to allow visual

access to the articles A contained therein. Similarly, the floor 13 and ceiling 14 may
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smoothly merge with the wall 12 or may form distinct comners therewith. Those
skilled in this art will recognize that housings of many shapes and configurations may
be suitable for use with the present invention. '
In the illustrated embodiment, the floor 13 includes a sc':reen 15 or other
foraminous member that allows air passage into the housing 11 but not passage of the
articles A out. Similarly, the ceiling 14 includes a screen 16 or other foraminous
member that functions to keep articles A in, but allow air passage; in this instance the

air flows out of the housing 11. A blower 17 or other device for inducing airflow is

attached to a low pressure plenum 1 7a mounted above the screen 16. The blower 17
is included to create a negative pressure differential with respect to ambient air

pressure by drawing air frem outside the housing through the screen 15, mto the

~ cavity-of the housing 11, and out through the screen 16.

The illustrated embodiment also mcludes a Jet nozzle 18 or, other jet aperture

-Iocated on the wall 12, The jet nozzle 18 is oriented to direct a jet into the housmg 11 l

toward an exit channel 20 located opp031te the housmg from the jet nozzle 18. Access \

" to the nozzle 18 is controlled bya valve 18a, which i is ﬂmdly attached to a pos1t1ve

- pressure source 28 (described in deta11 below).

Refernng still to Flgures 1 and 2, at the lower portlon of the wall 12, the exit
channe] 20 extends away ﬁ'om the housmg 11 opposﬁe the jet nozzle 18. An article-

 orienting unit 30 is located at the mouth of the exit channel 20 to singulate articles A

entering the exit channel 20. These components are descnbed n detaﬂ hereinbelow.
Referring now to Flcrures 3A-3C, the exit channel 20 includes a pnmary

Iumen 21 that extends downstream from the artrcle-on enting unit 30 to terminate at an

* outlet 22. The lumen 21 defines a downstream flow path P therein. As used herein,
' the term "downstream" means the direction that artrcles A travel in moving from the

housmg 11 to the outlet 22. Conversely, the term "upst:ream" means the direction
opposite the downstream direction. It should be noted that, relatrve to an absolute X~
y-z coordinate axis system, these directions may shift as artlcles A move in the e)ut
channe] 20 (for example in the ﬂlustr'ated embodiment, the articles A move directly
away from the housing 11, then tumn downwardly). ‘The "longltudmal" dimension of a
structure or comnOnent 1s intended to be parallel with the downstream direction, and

the "transverse” dimension of a structure or component_ 1S intended to be normal to the

downstream direction.
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In the illustrated embodiment, the lumen 21 has a cross-section that permits
the passage of only one article at a time; i.¢., tWo or more articles may not travel in

the lumen 21 side-by-side. Preferably, the lumen has a cross-section that generally

. resembles,‘ but i1s somewhat larger than, that of the transverse cross-section of an.

article A traveling in the Tumen 21. For example, the lumen 21 of the channel 20 can
be sized to be generally rectangular m cross section, with a hei ght or width dimension

slightly smaller than two minimum dlmensmns o of the articles A (see Figures 4A

and 4C) to prevent the simultaneous passage of two articles A.

| A forward jet pressure chamber 24 and a rear pressure jet chamber 25 are
mounted to the exit channe] 20. 'I‘he forward jet pressure chamber 24 1s n flmd

- communication with the lumen 21 via a pair of forward jet apertures 26a, 26b, each of

which is oriented at an angle (preferably betwéen ibout 1 and 8 5 degrees and more

preferably between 5 and 50 degrees) relative to the longitudinal axis of the lumen 21
such that a jet exiting the forward jet apertures 26a, 26b enhances flow m the lumen

- 21 toward the outlet 22. Thc rear pressure jet chamber 25 is m flmd commumcanon
| w1th the Iumen 21 via a rear et aperture 27, which 1s oriented at an angle (preferably
between about 1 and 89 degrees, and more preferably between 5 and 50 degrees)

relatrve to the longlmdanal axis of the lumen 21 such that a) jet exitin g the rearjet
aperture 27 zmpedes flow in Jumen 21 toward the outlet 22, In some embodlments

- anyorall of the forwardly and rearwardly-drrected apertures may be arranged m

. combman ons of any number.

A common pressure source 28 1S attached to each of the forward and rear

pressure jet chambers 24, 25 and, as noted above, the jet nozzle 18. The pressure is

' 'each chamber 24, 25, 18 is regulated by a respectlve valve 29a, 290, I8a Those

skilled in l‘.hlS art wﬂl recognize that the pressure in each chamber 24, 25 18, or n fact
each jet-aperture 262, 26b, 27, 18, may be controlled by a separate pressure source.

| Thus, it is to be understood that when separate "first", "second", "third" or even
"fourth" pressure sources are descn'bed these pressure SOUrces may be common (L&,

- coincident) sources, or any or all of these may be separate sources.

An article Sensor 23 is positioned near the outlet 22 and 1s configured to count
passing arncles A as they travel through the lumen 21. Exemplary sensors include an
opposing LED/photo-transrstor pair and reflective, capacrnve or mecham cal

switches. A controller 40 is operatively connected with the valves 29a, 29b, 18a and
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- with the sensor 23. The controller 40 causes the valves 29a, 29b, 18a to open or close
depending on the number of articles A that have been counted by the sensor 23 at any

particular point in time. The controller 40 can be any number of controller units

known to those skilled in this art as being suitable for receiving signals from the

sensor 23 and u-ansm&ting operating'signals to the valves 29a, 29b, 18a; an
exemplary controller is the 87518-bit micro controller, available from Intel,. It should

* be recognized that the controller 40 may be connected directly to the pressure source

o 28 (or any other pressure sources in embodxments in which mulnple Pressure sources

10

are employed) to activate them directly rather than 0p eratmg the valves

Refemng now to Figures SA-5C, the arhcle-onentmg unit 30 has a pair of

generally parallel spaced panels 31a, 31b and a third panel 32 that is generally

perpendlcular to thé panels 31a,31b: The downstream ends of thesé panels 31a, 31b,-

' \' . 32 abut the mouth of the exit channel 20 and thelr upstream ends extend shghtly
A upstream into the housmg 11. One skxlled in the art will recogmze that the

15

20

downstream ends of one or all of the aforemennoned panels may extend most orall

the enhre length of the lumen 21, ensuring that only one article A at a time may pass

- therein. The panels 31 a, 31b are Spaced apart 2 dlstance a, and the panel 32 is spaced

from an upstream portion 20a of the exrt channel 20 a distance b, thereby defining an
entry space E of the dunensmns axb for the artlcles A. The article-onienting unit 30 _

is parhcularly smted for the smgulahon of artlcles A that are oblong or oblate, wrth a

| longest longltudmal dimension B, a shortest transverse dlmensxon o, and an

N mtennedlate transverse d1mens10n 8 that 15 greater than o but less than or equal to B

25

(see Flgures 4A-4C) _ ‘
~ Inone embodrment the d13tance a 1s greater tha:n ) but less than the smaller of

: 5 and two t:mes a. In thrs embodrment, the d15tance b is greater than § but less than

o the smaller of p and two tlmes 5. In this con.ﬁgurahon, the articles A can fitin the

30

entry space E in only one onentahon (that shown 1 n Flgnre 54, i m thch the
d].mensron a 1s generally parallel to the dlstance a). In another embodnnent, the.

distance a is greater than and 0, but 1s less than two times o.. In thls second
' embodiment, the distance b Is greater than 8 but is less than the smaller of B and two

times .. In this configuration, the article A can fit n the entry space Emany
orientation in which B is perpendicular to the mstances a, b of the entry space E.
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Those skilled in this art will recognize that other configurations for singulating
. articles may be suitable. The design and dimensions of an alternative article-orienting
unit should be chosen to prevent more than one article A entering the exit channel 20
at once. . Furthermore, objects whose three dimensions are substantially equal (1.e.
5 spheres) will also pass through the orienting device achrevmcr the desired singulation.
‘ Exemplary articles mclude comesubles such as candies and breath mmts, machine
- components sucha as bolts, nuts and other fasteners, valuables such as diamonds and
other gemstones vitamins, and the like. It may also be uuderstood that an article-
orienting device may be attached at the outlet 22, with the result that the device 10 ,
10  may singulate in both dJrectrons R |
- InOperauOn, the device 10 begms ‘Wlth the valves 293 29b of the forward and
rear Jet chambers 24, 25 closed (as directed by the controller 40), such that the
pressure source 28 does not provrde Jets through the Jet apertures 26a, 26b,270r
| ~ through the Jet aperture 18a (see Floure 3A and Block 200 of Fxoure 8) The blower
15 17 is-activated and creates a low-level negatrve pressm'e wrth resPect to ambtent ar
o pressure, causing ambrent arr to be drawn mto the housmg 11 through the bottom
screen 15 and onto the artlcles A, thereby suspendmg (ag1tatm0 or fluidizing) them
B The air then passes out through the top screen 16 and past the blower 17. This
R agrtatlon gives the artrcles A flmd flow charactenstrcs W1thm the housmg 11 (Block

- ‘ 20 - 210). The mdlvrdual articles A travel randomly about the mtenor of the housmg 11 or

~"can be made to rmmlc specr.ﬁc ﬂtud flow pattems if des1red In addltlon, airflow is
~established from the extenor of the devrce 10 backward through the exlt channel 20 '
inward to the housing 11, and out the top screen 16 to the blower 17. Thrs alrﬂow
. pattem prevents articles A from spillmg out of the housmg 11 into the exit channel 20.
25 - Those skilled in thls art wrll Ieco gmze that other techmques for preparing
" arucles for smgulatlon may also be employed W1th the present invention. For .'
example artrcles n the housmg may be mechamcally ag:.ated through known
techmques ' ' ' '
- "When the controller 40 requests the d15pensmg and countmg of articles, the
| 30 controller 40 signals the forward j jet chamber valve 29a to open, and a forwardly-
 directed air jet is generated through the forward jet apertures 26a, 26b (see Figure 3B
and Block 220 of Figure 8). This activity creates a net outward flow of air from the
housing 1 1 tbrouc,h the exit channel 20. Preferably, the jets apply a pressure of

between about 1 and 500 pounds pe.r square mch into the exit channel 20. One skilled
] |
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in the art will recognize that a number of different variable pressure control rn_ethods

may be used for a given pressure pulse through a jet, depending on the effect desired

(for example to match the impedance of the object in the channel), including simple

square waves, sawtooth, sinusoidal, or complex pressure waveforms. In addition, the

controller 40 may signal the valve 18a to open so that the jet nozzle 18 emits a jet

(preferably of about 1 to 500psi) that urges articles toward and through the exit

channel 20 (Block 230 of Figure 8) In the case where 26 and 27 are only used a

| - vacuum is induced at the entry Sp ace E, W1th the result that articles A within the

influence of thls mduced airflow are drawn to the article-orienting unit 30. In the case
where only the Jet nozzle 18 1s used, the h1gh-speed air impinging on the object

_propels it towards and through the exrt channel. Of course one skrlled in the art wrll

reahze that jets 26 and 18 may be used n concert
, As the artlcles A are drawn to the entry space E at the entrance to the exit
channel 20, their onentat:on determmes Whether they are able to travel through the

- arhcle-onentmg unit 30. If an arucle A is oriented generally parallel to the air flow
path with its shortest drmensmn o generally parallel with dimension a of the entry

space E (see Figure SA), it 1s able to fit between the panels 31a, 31b, the panel 32
and the channel wall 20a and is, therefore ﬁ'ee to travel mto the exit channel 20. If an

article A 1S onented perpendlcular to the air ﬂow path and generally parallel to panel

32 (see Figure 5B), it strikes the upstrearn ends of the panels 31a, 31b (and therefore
‘cannot enter the exit channel 20) and rebounds back into the housrng 11 to be further

agitated. If an article A 3 1s onented perpendlcular to the air flow path and parallel to A
the panels 31a, 31b (see Fxgure 5C) one end of the article A can stn.ke either the

panel 32 or the wall 20a of the exrt channel 20 (as is illustrated in Figure 5C).

Contact W1th the panel 32 or of the wall 20a causes the article A to rotate about 50

' degrees to a posmon para]lel to the a1r ﬂow path, thereby automatlcally onentrng the

artlcle A such that it is free to enter the exit channel 20.
N otably, the arncle-onentlng unit 30 is srzed and conﬁgured so that only one

arucle A can pass through the artlcle-onentmg unit 30 at a ime. Consequently,

artlcles A enter the exit channel as an endwise (or edgemse) smgle-ﬁle stream.
Rcfernng now to Floure 3B, once an article A A passes into the exit channel 20
(Block 240 of Figure 8), the air flow veloc1ty mduced by the jet exmng the forward

jet aperture 26a increases and thus the article A tends to accelerate with that airflow
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'(Block 250 of-Figure 8). Further along the exit channel 20, the article A encounters

that jet directly and so. achieves a higher acceleration. Still further downstream in the

_exit channel 20, the article A encounters the second jet exiting the forward jet aperture
26b and experiences even higher acceleration. Through each of these stages, the

mterval between successive articles A 1s mcreased. Those skilled in the art
will reco gmze that operatmg with only one forward Jet may achieve adequate results.
- As the articles A continue through the exit channel 20, they pass the sensor 23,

where the articles A are detected and counted (Block 260 of Figure 8). The increased

‘mterval created by the mul'ople acceleration stages encourages accurate counting-of

the articles A. Also, the inability of the exit channel 20 to pemnt the passage of more
than one article A at a ime at any single point in the exit channel 20 (i.e., the articles
A canmnot pass "side-by-side” through the exit channel 20) also assists the sensor 23 in
-dlstmgmshmg one article A from the next. The sensor 23 srgnals the contro]ler 40

._ w1th the passage of each article A 50 that the controller 40 can count the number of

articles A that have passed thereby and compa:re that number to a predetermmed

- number (Block 27 0 of Fxgure 8). Those skilled i in this art will recognize that,

although if 1s preferred that the sensor 23 be posmoned downstream of the forwardly-

 directed jet apertures 26a, 26D, other locations for the sensor 23 on the exit channel

20 may also be smtable for use wrth the pres ent mventlon, and that more than one

Sensor may be used | . :

Aﬂcr the artlcles A have passed the outlet 22 , they eventually reach a point
that they are no Ionoer under the m.ﬂuence of the _]et ﬂows or low-pressure flow.
They are then ﬁ‘ee to travel to arecemng contamer (not shown) | '
o ‘\ The process described above contmues until the controller 40 determines that
a predetermmed number of arhcles has passed the sensor 23, at which pomt the
controller 40 srgnals the valve 29a to close, which deactivates the forwardjets (Block
280 of Figure 8), arid sxgnals the valve 29b to open to generate a reverse jet from the
rear jet aperture 27 (see Flgure 3C and Block 290 of Figure 8). The controller 40

also 51g:nals the valve 18a1f present to close n order o cease the producuon of the jet
from the nozzle 18 The momentum of the artlcles A that have passed the sensor 23

propels them out of the exit channel 20 and mto the receiving contamer Articles A

that have not yet reached the sensor 23, however Teverse dn'ecnon due to the reverse

flow created by both the reverse Jet and the sub-ambient pressure generated by the

blower 17. Consequently, they return to the housmg 11 through the artlclc-onentlng
10



CA 02658044 2009-03-12

WO 03/008308 | PCT/US02/23307

10

15

20

25

30

unit 30 (aided by the fact that the cross-section of the lumen 21 of the exit channel 20
prevents the articles A from. re-orienting). This reversal of direction of the articles A
is also assisted by the interval created by the multiple acceleration stages described
earhier. In some embodiments, the housmg 11 may even be filled with articles A
through the outlet 22 via the suction provided by the blower 17 and the rearward jet
217.

Another aspect of this mvent on is that it some nstances it may operate
adequately W1thout the orienting device. In this case, the controller 40 may be used to
detect jams at the entrance to the exit cha:nnel (by dint of the lack of passage signals at
sensor 23) and so the forward and reverse jets may be pulsed off and on to clear the

jam. Typically, this is Will reduce the o{rerall speed of the system but that maybean

- acceptable trade in certain apphcatlons

- Those skilled in this art will recognize that other designs for components of

the device 10 may be suitable for use with the present invention. For example, the

‘article-orienting unit 30’ may take the configuration of that illustrated in Figures _7A .

and 7B, which lacks a plate 32. Also suitable is the configuration of an article-
onentmg unit 100 shown in Figures 6A and 6B. The artlcle-onentmg unit 100
includes a pair of hinged panels 110 that prOt about a pivot axis 111 that is parallel
with the flow axis of the exit channel 20. The hinged panels 110 and theé wall 20a of
the exlt channel 20 deﬁne an enn'y space E' that 1S generally wedge-shaped and that
can, dependmg on the shape of the article A, only permit single article A to pass

therethrough at a time, and to do so i a preferred orientation. One skilled in the art

will recognize that the downstream ends of the panels 110 may extend most or all the

entire length of the lumen 21. One advantage of this conﬁguration is the capability of
one or both of the panels 110 to pivot relative to one another to adjust the size of the
entry space available to the article A, thereby enabling the device 100 to be used on
batches of articles that vary m size from batch to batch. |

- The foregoing is illustrative of the present mventlon, and is not to be construed
as limiting thereof. Although exemplary embodiments of this invention have been
described, those skilled in the art will readily apprecilate that many modifications are
possible in the exemplary embodiments without materially. departing from the novel
teachings and advantages of this invention. Accordingly, all such modifications are

intended to be included within the scope of this invention as defined in theé clamms.

11
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CLAIMS:

1. A device for singulating articles from a bulk

supply of such articles, comprising:

a housing for holding articles to be singulated;

an exit channel fluidly connected to the housing

p
—

and configured 1in cross-section to permit the passage of a

single article at a time;

a jet aperture positioned in the housing and

directed toward the exit channel;

a positive pressure source fluidly connected to

the jJjet aperture; and

a controller operatively connected to the positive

gar—
p—

pressure source that selectively controls the application of

positlve pressure to the jet aperture.

2. The device defined i1n Claim 1, wherein the housing

includes a floor and an opposing ceiling, and wherein the

floor 1ncludes a first foraminous member and the celling

includes a second foraminous member, and further comprising

an alr flow source that draws alr i1nto the housing through

P

the first foraminous member and out of the housing through

the second foraminous member.

3. The device defined 1n Claim 1, further comprising

g—

a plurality of substantially 1dentical articles to be

singulated, wherein application of the air flow source

causes the articles to be suspended within the housing.

SMART & BIGGAR

OTTAWA, CANADA

PATENT AGENTS
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