4 1,154,643 of an air jet 35,
connected to air supply thus mnimzing any possibility of jammng |ine
36, and nounted in the end bl ock over- or even slowi ng down at this
critical area. hang portion 33. P Summari zi ng the
operation, the arficles The track 40 into which the articles are are first
bul k deposited in the vibratory 5 discharged is shown in Fig. 2 as being

.se- bowl..lhereupon they are conveyed, gener- 70 cured to a bracket 41
which i in turn hel PANENT SPREIFIGATION nel i cd, 1546430y
stationary by-being CO””ECtEﬂuhﬁnﬁﬁﬁA??ééﬁEbhe vibratory notion of the
bow . At'thejgkfé;gtrip 42, as seen In Fig. 10, forns first orienting
BN € Bidte of APpIidaaSEand filihd ComtpledCspedtatistd has secured
R by 28Esepss, 1066, t he 10 t her meny3agemsi r of side rails 43
M#\ whi ch kicks any excess articles 75 hang strips 44
3 rApphestipn ppdedn Unitedifitatgs of AmetidadNped®9.57) ¢tent i ng tial ly
g, t hel @BelP68f station those articles positioned open
W fhe ear 13 projecting out- u ass over the air jet
= f’dlyc?ﬂﬂqﬁﬁﬂ%&ﬁﬂ?%>.!ﬁ ’JAJanﬁﬁgder to turi effect
Whil e those 15 assist in accelerating the articles away
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“into two stages.

-past a series of orienting stations.

COMPLETE SPECIFICATION.
Method and Apparatus for Orienting and Feeding Articles.

We, AMERICAN FLANGE & MANUFACTUR-
NG Co. Inc., of 30 Rockefeller Plaza, New

York, New York 10020, United States of

America, a corporation of the State of Dela-
ware, one of the States of the United States
of America, do hereby declare the invention,
for which we pray that a patent may be
granted to us, and the method by which
it is to be performed, to be particularly des-
cribed in and by the following statement: —
This invention relates to a method and
apparatus for orienting and feeding articles
and is particularly concerned with an im-
provement in the_ field of vibratory bowl
material handling, o
Although vibratory bowls have  proven
highly effective for feeding certain types of

articles at moderate speeds, these devices

have been found to be limited in ‘their
ability to orient and feed relatively bulky,
irreguldtly shaped,-articles at the speeds re-

quired fok agitomated production operations.

The orienting and feeding of articles with

‘which the method and apparatus of this

invention are concerned can be broken down
In the first stage articles,
deposited in bulk within the bowl, are

.in a helical path about the periphery of 'ftig

bow! by the vibratory action therecof and

handling of the articles within the bowl
must be carried out accurately and effici-
ently, since recycling of the articles within
the bowl should be minimized to avoid pos-
sihle damage to them. In the second stage
the articles are discharged from the bowl in
properly oriented position. Speed is impor-
tant in order to clear the orienting stations
and to feed the properly oriented articles
from the bow] at a high rate.

Inasmuch as the articles afe conveyed
along a helical path within the bowl, a

[Price 4s. 6d.]

This -

‘article passing therethrough
‘orientation, stop means for terminating the -

common practice has been to discharge them
in a direction tagential to that
advantage thought to reside in this arrange-
ment is that to discharge the articles from
the bowl along an approximate continuation
of the path followed within the bowl would
result in higher efficiency than an arrange-
ment that required the articles to substan-
tially change their direction of travel upon
leaving the bowl.

_ The present invention reverseg this prac-
tice, particularly for handling relatively
bulky, radially unsymmetrical articles, by
feeding such articles past a series of orient-
ing stations spaced along the helical path of
a vibratory bowl and discharging them from
the bowl in a plane extending at an arigle to
the vertical axis of the bowl so that they
move upwardly and outwardly from the side
wall of the bowl. It hag béen found that
this arrangement is capable of feeding ar-

ticles, otherwise considered difficult to

thandle, at speeds far in excess of the limits
ordinarily imposed on vibratory bowl
feeders. Nevertheless, this high feed. rate
is attained by relatively simple, inexpen-
sive, means, while at the same time the

‘overall accuracy and efficiency of the feed-

ing operation is substantially improved.
__According to the invention there is pro-
vided an apparatus for orienting and feed-

ing radially unsymmetrical articles which

have been randomly deposited in a vibratory
bowl, comprising a substantially helical path
disposed on the internal wall of said bowl,
vibrating means operatively connected to
said bowl for driving said randomly orierited
articles from a central mass within said
bowl along said " helical path, orienting
means on said path for imparting to each
e same
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the bow an additi onal

final

orien- to air supply line 46,

air jet 45,

connected blown back into the bow .
is mounted in the

tation of the

The

article is effected by the cam cover plate 47 fastened to the entrance end

mng plate 21 which cans the artr

spaced from

the bow .

13 to a downwardly extendi ng position.
strips 44 by neans of spacer
85 bl ocks 48 to provide clearance for the ear

por

The 20 the overhang
articles are now fully oriented and in posi-
tion to be discharged_from
The 13. Fornmed within the plal-&546#is a cut article discharge is

then carried™©
celerating the
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ratory
bowl with the article discharge structure
partlally broken away;

Fig. 2 is a cross-sectional elevation view
taken on lines 2—2 of Fig. 1 and looking
in the direction of the arrows;

Fig. 3 is a cross-sectional elevation view
taken on lines 3—3 of Fig. 1 and lookmg
in the direction of the arrows;

Fig. 4 is a sectional view taken on lines
4—4 of Fig. 2 and looking in the direction
of the arrows;

Figs. 5 and 6 are partial side views simi-
lar to Fig. 4 illustrating the operation of one

* of the article orienting stations;
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Fig. 7 is a cross-sectional elevation view
taken on lines 7—7 of Fig. 4 and looking
in the direction of the arrows;

Fig. 8 is a cross-sectional elevation view
taken on lines 8—8 of Fig. 4 and looking
in the direction of the arrows;

Fig. 9 is a cross-sectional top view taken
on lines 9—9 of Fig. 4 and looking in the

(direction of the arrows;

Fig. 10 is a cross-sectional end view taken
on lines 10—10 of Fig. 4 and looking in
the direction of the arrows;

Fig. 11 is an enlarged elevational view of
another of the article orienting stations
taken on lines 11—11 of Fig. 3 and look-

-ing in the direction of the arrows;

Fig. 12 is an enlarged cross- -sectional ele-
vation view of another of the orienting sta-

tions taken on lines 12—12 of Fig. 11 and -

looking in the direction of the arrows; and
Fig. 13 is an enlarged cross-sectional ele-

‘vation view of still another article orienting

station taken on lines 13—13 of Fig. 1 and
looking in the direction of the arrows,
Referring now to Figs. 1—3 of the draw-
ing, the vibratory feeder bowl 1, into which
the randomly oriented articles 10 are either
hand "deposited in bulk or metered by a
suitable metering device, is supported on a
base 2 which acts as a housing for a con-
ventional vibrating mechanism (not shown)
driven either electromagnetically, mechanic-
ally or by air. A helical ramp 3 is formed
in the side wall of the bowl starting at the
bottom of the bowl and making about one
and one-half turns to a point tangent to the
upper edge of the side wall. The plane

i
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onentmg statlons are positioned adjacent the
ramp 3. For purposes of illustration the
particular articles 10 being fed and oriented,
but without limitation thereto, as more par-
ticularly shown in Fig. 12, are lightweight
metal cap-shaped members each having a
disc-like back panel 11, a cylindrical wall
12 therearound and a radially projecting
ear 13. Each article is radially unsymmetri-
cal and has a central axis extending axially
through the panel 11 and a radial axis lying
in the plane of the panel. The articles 10
are initially conveyed, generally in clusters,
up the helical ramp 3 by the vibratory
motion of the bowl 1 and are held on the
ramp by the retaining wall 4. During the
travel up the ramp 3 the articles first lie
with the article panel 11 parallel to the ramp
with the open side extending up or down
and then, in accordance with the inclination
of the surface of the ramp, gradually are
positioned on their wall 12 with their ears
swung downwardly over the retaining wall
4 as shown in Fig. 2. Other orienting
means are provided to positively assure this
position as will be described hereinafter.

The first orienting station that the articles
pass is shown in detail in Figs. 11 and 12
and comprises a cam plate 14 extending
outwardly from the plane surface of the
ramp 3 a distance less than the thickness
of the article wall 12 and spaced from the
upper edge of the retaining wall 4 a dis-
tance slightly in excess of the diameter of
the article being conveyed. The leading or
downstream edge of the cam 14 has an in-
clined surface 15 extending from the plane
surface of the ramp 3. The function of the
cam plate 14 is to positively arrange the
articles in a single row as they travel along
the helical ramp. In Fig. 11 an article is
shown riding on top of articles properly
seated in a single row against the retaining
wall 4. Upon contact with the inclined
surface 15 of the cam plate 14 such an ele-
vated article is kicked off into the bowl
while the single row of articles seated upon
the retaining wall pass through this station
untorched below the cam plate 14 as shown
in Fig. 12.

In the next orienting station only those
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oriented with an absolute mninumof inter- thought beyond the capability
of a vibra- ference with its novenent along the helical tory bow.
Furthernore the novel concept path 3. One problem heretofore unsolved, of

discharging the fulTy oriented articles 35 has been to get the articles out
of the bowl aXially upwardly out of the bow across 100 in a sinple

ef ficient manner without losing the gap between vibrating and stationary

the ofieftati on and w t hout sloyvgﬂ%%he feed structure is fast, efficient
and trouble free. rate. Curved wi sted tracks present V& iations of
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11 spaced from the ramp surface, the article
will be blown off into the bowl.

The articles continue along the ramp 3
to the final orienting station where they are
properly oriented about their respective cen-
tral axis before being discharged from the
bowl. With particular reference to Figs.
4, 5 and 6.it can be scen that as the articles
approach - the upper edge of the side wall
of the bowl 1 they are fed onto a flat insert
plate 20 which forms a continuation of the
helical ramip 3. A camming plate 21 is
secured to:the upper edge of the insert plate

. 20 and is spaced therefrom by a spacer
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block 23 having a thickness sufficient to
allow the body of the article 10 to freely
pass between it and the plate 20. The lead-

ing ‘edges of the camming plate 21 and

spacer block 23 are chamfered at 22 and 24
respectively to assure that the ear 13 on
each article 10, is directed downwardly as
it passes between plates 20 and 21. Secured
to the lower edge of plate 20 and in align-
ment with the spacer block 23 are a pair of
spaced apart support blocks 25 and 26. The
support block 25 is positioned adjacent rail
4 and its upper surface forms a continua-
tion of the supporting surface of rail 4 for
supporting the wall 12 of the article. The
upper surface of support block 26 is posi-
tioned in. horizontal alignment with block
25 but is spaced from block 25 a distance
slightly greater than the diameter of .the
body of article 10 forming a space through
which an article can fall.

As the articles 10 are conveyed along the
block 25 the. camming edge 22 assures that
the ear 13 is directed downwardly., If the
ear is leading, as shown in Fig. 5, contact
with the camming edge 22 will rotate the
article in a clockwise direction. If the ear
is trailing, as shown in Fig. 6; contact with
the camming edge 22 will rotate the article
inn a counterclockwise direction. Each
article then, upon reaching the block 26, is
properly oriented open side up and with
the ear extending in a downward direction.
Movement of the fully oriented article
along plate 20 terminates upon contacting
the end block 30 which is also secured to
the ingert plate 20. To assist the articles in

@le 2§ NO NDV-
%aﬂdsmambnj-ust as
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the bowl for any reason the articles will
back up in line. against the end block 30 80
and drop through the space between the
support blocks 25 and 26 into the bowl for
recycling. Thus a controlled relief is pro-
vided so as to prevent the possibility of
jamming and/or damage to the articles at 85
some other point.

As seen in Figs. 3, 4 and 9 a discharge
path is formed at nght angles to the path
of the fed articles along plate 20 and the
support blocks 25 and 26. The trailing edge 90
of plate 21 extends over a portion of the
discharge path. The end block 30 has an
overhang portion 33 which extends over an-
other portion of the discharge path parallel
to and spaced from the trailing edge of 95
plate 21 and confining the body of the
article in said discharge path. The ear 13
on each article extends outwardly in the
space between the frailing edge of plate 21
and the overhang portion 33. A cover 100
plate 37 is positioned over the outer sur-
face of the plate 21 and the overhang por-
tion 33 covering the space therebetween to
provide a passage-way with sufficient clear-
ance for free movement of the ear 13 on 105
each article. The discharge path just des-
cribed, can be seen in Fig. 2 as initially ex-
tendmg axially outwardly and upwardly at
a 60° angle with respect to the axis of the
bowl. ~ Although this particular angle has 110
been found to give good results for this par-
ticular article, other angles may be em-
ployed with other and different articles. In
Figs. 5 and 6 it can be seen that it is im-
possible for the article to rotate so that the 115
ear 13 is leading when the article reaches
the discharge path. The overhang portion
33 prevents the ear from rotating in a_coun-

-terclockwise direction as shown in Fig. §

and the rounded lead in corner 27 of the 120
trailing edge of plate 21 prevents the ear
from rotating in a clockwise -direction. At
the upper edee of the insert plate 20 there
is a gap indicated at 34 across which the
article must jump from the vibrating bowl 125
structure to a stationary track 40 positioned
in alignment with the discharge path. The
article is accelerated along the discharge
path, as shown in Figs. 4 and 9, upwardly
across the gap 34 into the track 40 by means 130
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assist in accelerating the articles away from
the bowl an additional air jet 45, connected
to air supply line 46, is mounted in the
cover plate 47 fastened to the entrance end
portion of the track 40 and spaced from
the overhang strips 44 by means of spacer
blocks 48 to provide clearance for the ear
13. Formed within the plate 47 is a cut
out portion 49 to allow the air to quickly
escape.

It has been discovered that stopping the
substantially horizontal movement of the
article within the bowl and then accelerat-
ing it radially and upwardly out of the
bowl increases the feeding rate of such ar-
ticles. Once each article sequentially con-
tacts the end block 30 it has been fully
oriented with an absolute minimum of inter-
ference with its movement along the helical
path 3. One problem, heretofore unsolved,
has been to get the articles out of the bow!
in a simple efficient manner without losing
the orientation and without slowing the feed
rate. Curved and twisted tracks present
jamming problems and also make it difficult
to jump the gap between vibrating structure
and stationary structure. The above-des-
cribed article discharge arrangement has
several advantages over known arrange-
ments. To begin with it is simple in con-
struction and operation. There are no mov-
ing parts and just as important the article
itself does not have to be moved about its
own axis or oriented as it is discharged. For
this reason the arrangement is capable of
operating at a higher feed rate than that
usually associated with vibratory feeders.
The speed at which the air jet 35 acceler-
ated the articles from their horizontal path
into their discharge path more than com-
pensates for the momentary hesitation when
each article contacts the end block 30. Fur-

‘thermore, the point where each article jumps

from vibrating structure to stationary struc-
ture has heretofore been an inherent trouble
spot, particularly in those applications

.where the article being fed has an abrupt

or irregular outline. However, by employ-
ing the discharge arrangement described, the
articles are conveyed across the gap 34 at
high speed and in fully oriented position
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up pass over the air jet 16 due to the ven-
turi effect thereby created while those
articles positioned open face down are
blown back into the bowl. The final orien-
tation of the article is effected by the cam-
ming plate 21 which cams the article ears
13 to a downwardly extending position. The
articles are now fully oriented and in posi-
tion to be discharged from the bowl. The
article discharge is then carried out by ac-
celerating the articles radially outwardly
and upwardly with respect to the plane of
the bowl.

The method and apparatus of the inven-
tion thus constitute a substantial improve-
ment in the field of vibratory bowl feeders
in providing a device which can accurately
orient and feed relatively bulky, radially
unsymmetrical articles at a rate heretofore
thought beyond the capability of a vibra-
tory bowl. Furthermore the novel concept
of discharging the fully oriented articles
axially upwardly out of the bowl across
the gap between vibrating and stationary
structure is fast, efficient and trouble free.

Variations of the above-described ap-
paratus and method may be made within
the scope of the following claims. For ex-
ample the helical path along which the
articles are conveyed during the orienting
process could be located around the out-
side of the bowl instead of the inside. In
this case, the article discharge might be
directed axially upwardly and inwardly.

WHAT WE CLAIM 1S:—

1. Apparatus for orienting and feeding
radially unsymmetrical articles which have
been randomly deposited in a vibratory
bowl, comprising a substantially helical
path disposed on the internal wall of said
bowl, vibrating means operatively con-
nected to said bowl for driving said ran-
domly oriented articles from a central mass
within said bow! along said helical path,
orienting means on said path for imparting
to each article passing therethrough the

-same orientation, stop means for terminat-

ing the movement of said articles along said
path and means for accelerating the oriented
articles axially, upwardly, and radially out
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articles are conveyed across the gap 34 at articles axially, upwardly, and
radially out 65 high speed and in fully oriented position of said bow in
a direction substantially per- = 1,154,643 _ _
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tially enclosed passageway for the body of
the article with the ear 13 projecting out-
wardly between the strips 44. In order to
assist in accelerating the articles away from
the bowl an additional air jet 45, connected
to air supply line 46, is mounted in the
cover plate 47 fastened to the entrance end
portion of the track 40 and spaced from
the overhang strips 44 by means of spacer
blocks 48 to provide clearance for the ear
13. Formed within the plate 47 is a cut
out portion 49 to allow the air to quickly
escape. .

It has been discovered that stopping the -

substantially horizontal movement of the
article within the bowl and then accelerat-
ing it radially and uéawardly out of the
bowl increases the feeding rate of such ar-
ticles. Once each article sequentially con-
tacts the end block 30 it has been fully
oriented with an absolute minimum of inter-
ference with its movement along the helical
path 3. One problem, heretofore unsolved,
has been to get the articles out of the bowl
in a simple efficient manner without losing
the orientation and without slowing the feed
rate. Curved and twisted tracks present
jamming problems and also make it difficult
to jump the gap between vibrating structure
and stationary structure. The above-des-
cribed article discharge arrangement has
several advantages over known arrange-
ments. To begin with it is simple in con-
struction and operation. There are no mov-
ing parts and just as important the article
itself does not have to be moved about its
own axis or oriented as it is discharged. For
this reason the arrangement is capable of
operating at a higher feed rate than that
usually associated with vibratory feeders.
The speed at which the air jet 35 acceler-
ated the articles from their horizontal path
into their discharee path more than com-
pensates for the momentary hesitation when
each a-ticle contacts the end block 30. Fur-
thermore, the point where each article jumps
from vibrating structure to stationary struc-
ture has heretofore been an inherent trouble
spot, particularly in those applications
where the article being fed has an abrupt
or irregular outline. However, by employ-
ing the discharge arrangement described, the
articles are conveyed across the gap 34 at
high speed and in fully oriented position

Single by, me
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éxip ®rienting
station those articles positioned open face
up pass over the air jet 16 due to the ven-
turi effect thereby created while those
articles positioned open face down are
blown back into the bowl. The final orien-
tation of the article is effected by the cam-
ming plate 21 which cams the article ears
13 to a downwardly extending position. The
articles are now fully oriented and in posi-
tion to be discharged from the bowl. The
article discharge is then carried out by ac-
celerating the articles radially outwaidly
and upwardly with respect to the plane of
the bowl.
The method and apparatus of the inven-
tion thus constitute a substantial improve-
ment in the field of vibratory bowl feeders

.in providing a device which can accurately

orient and feed relatively bulky, radially
unsymmetrical articles at a rate heretofore
thought beyond the capability of a vibra-
tory bowl. Furthermore the novel concept
of discharging the fully oriented articles
axially upwardly out of the bowl across
the gap between vibrating and stationary
structure is fast, efficient and trouble free.

Variations of the above-described ap-
paratus and method may be made within
the scope of the following claims. For ex-
ample the helical path along which the

articles are conveyed during the orienting

process could be located around the out-
side of the bowl instead of the inside. In
this case, the article discharge might be
directed axially upwardly and inwardly.

WHAT WE CLAIM 1S:—

1. Apparatus for orienting and feeding
radially unsymmetrical articles which have
been randomly deposited in a vibratory
bowl, comprising a substantially helical
path disposed on the internal wall of said
bowl, vibrating means operatively con-
nected to said bowl for driving said ran-
domly oriented articles from a central mass
within said bowl along said helical path,
orienting means on said path for imparting
to each article passing therethrough the
same orientation, stop means for terminat-
ing the movement of said articles along said
path and means for accelerating the oriented
articles axially, upwardly, and radially out
of said bowl in a direction substantially per-
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articles.

2. Apparatus for orienting and feeding
articles as claimed in Claim 1, wherein said
articles accelerated upwardly out of said
bowl are fed into a stationary discharge
truck,

3. Apparatus for orienting and feeding
articles as claimed in Claim 1 or 2, where-
in article relief means are provxded in said
path between said orienting means and said

stop means for directing articles into said

bowl for recyclng when the bowl overfeeds
said discharge track.

4. Apparatus as claimed in Claim 3,
wherein said - articles are discharged from
said helical path into a second path which

5 Apparatus as claimed in Claim 4,
wherein said articles are discharged from
said helical path along said second path at
accelerated speed without interrupting the
flow of articles in said first path.

6. Apparatus for orienting and feeding
articles substantially as hereinbefore des-
cribed with reference to the accompanying
drawings.
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