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apparatus for feeding articles and is particu-
larly concerned with such a method and
apparatus for high speed feeding of articles
which are otherwise difficult to handle be-

. cause of their shape and general physical

characteristics. A typical article is a light-
weight metal closure cap having a flat disc-

- like top surrounded by a cylindrical skirt and

20

having a radial ear extending away from and
with. respect to the free edge of the skirt.

* Various approaches have been made to

25

30

solve the problem of feeding articles, such

as_closure caps, at the speed required in

automated production operations. To date,
however, none has provided an answer that

- could be considered satisfactory. The most
‘serious drawback of the prior art devices

has been their inability to perform at speeds
comparable to that of the equipment with

- which they are used, and such devices have

" pensive apparatus.

35

generally been large, cumbersome and ex-
They bave also been
unduly complicated and have relied, for their
operation, on critical relationships difficult to

- maintain on continuous production work.

Thus any efforts to proceed along the estab-
lished lines in an effort to get greater speed
appear to promise more problems rather than
solutions.

Another drawback of the prior art devices
has been that they have tended to damage
or at least detract from appearances of the

[Price 4s. 6d.]

tends to detract from the appearance of the
articles through the wear on their finish.
Another important consideration is the
space needed for the article feeder and to
how it must be positioned reltative to the
particular work station being fed. Known
feeding devices operating at speeds high
enough to be at all acceptable for feeding
clements as here considered are cumber-
some and do not readily satisfy the space and

- positioning consideration. Thus a real need

exists for apparatus and method for feeding
articles of the type here disclosed which is

_inexpensive in consttuctmn and operation,

and is of small relative size and can be
readily variously positioned. The apparatus
and method of this invention seek to meet
this need, as well as to overcome other
problems existing in the article feeding field,
thus providing for the orienting and feeding
of lightweight unsymmetricals at a higher
rate %fl speed than is heretofore been thought
possible.

Tn accordance with the invention there is
provided apparatus for orienting and feeding
closure caps having a disc-like panel sur-
rounded by a cylindrical wall terminating in
a free edge and a radial gripping ear extend-
ing outwardly from said free edge away from
said panel which comprises a circular turn-
table formed with-an upper cap receiving
surface, means to rotate said turntable about
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of block 46 any nore than they would fit

article under the rai

cupped side down is held radialTy
variously positioned 95 fromthe air jet directed through bore 58
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1 and lookmg in the direction of the arrows;

Figure 5 is an enlarged fragmentary top
plan view of the article discharge station em-
ployed in the principal embodiment of the
invention;

Figure 6 is a view similar to Figure 5 but
partially broken and showing a properly
orjented article being discharged;

Figure 7 is a view similar to Figure 6
but showing an improperly oriented article
being rejected.

Figure 8 is a fragmentary vertical section
taken on the line 8—8 of Figure 5 and
looking in the direction of the arrows;

Figure 9 is a fragmentary vertical section
taken on the line 9—9 of Figure 6 and look-
ing in the direction of the arrows;

Figure 10 is a fragmentary vertical section
taken on the line 10—10 of Figure 6 and
looking in the direction of the atrows;

Figure 11 is a fragmentary vertical section
taken on the line 11—11 of Figure 7 and
looking in the direction of the arrows;

Figure 12 is a perspective view of one
part of the article discharge means;

Figure 13 is a fragmentary vertical section
taken on the line 13—13 of Figure 1 and
looking in the direction of the arrows;

Figures 14 and 15 are fragmentary vertical
sections respectively similar to Figures 3 and
4 and showing a modified form of the in-
vention;
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IE', L@ 11 is supported on and
a ove se ;glae 1 by means of a plurality
spacer rods, one of which is shown at 12
igure 2. The plate 11 has a central
opemng 13 therethrough within which the
upper end of a bearing housing 15 is secured
by means of bolts 14. Inside the housing
15 is an upper bearing 16, a lower bearing 17
and an intermediate spacer sleeve 18 ex-
tending between the bearings. A snap ring
19 seated in an internally opening recess in
the housing 15 below the bearing 17 retains
the bearing and sleeve within the housing 15.
A drive shaft 20 is rotatably mounted within
the bearing 16 and 17 and is fitted at its
lower end with a drive pulley 21 spaced from
bearing 17 by washer 22, The pulley is
drivingly connected to the pulley 10 by
means of a drive belt 23. The driving
mechanism thus far described is enclosed
by a wall 24 extending between and connect-
mlg the periphery of upper plate 11 and base
plate
The upper end portion of shaft 20 is
circumferentially en]glrged into a collar 25
which is spaced above the bearing 16 by a
washer 26. A flat circular turntable 28 hav-
ing a centre opening which receives the
upper end of shaft 20 seats down on and is
secured to collar 25 by means of screws 27.
The turntable 28 is provided with an up-
wardly facing article receiving surface 29. A
flat conical end plate 30 overlies the screws -
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“invention is not to be construed as lim lar path adjacent rail 37 but comparing

thereto since other and different types of Figures 3 and 4 it can be seen that only caps

articles could be advantageously oriented and properly positioned cup side up are able

T 35 fed without departing from the scope of the to move out to the outer periphery of that 100

3 _ invention. The cap, generally indicated by path.

numeral 100, and as shown for example in  Since caps introduced through the chute

7 '\,{, - Figures 3 and 4 comprises a capped body 42 may be nested within each other provi-

| "¢

portion having a flat bottom panel 101 sur- sion must be made for separatmg them. To
40 rounded by a radiused corner portion 102 accomp lish this an air jet 43 (Figures 1 and 105
extending into a cyhndncal skirt 103. The 2)is pos1tloned with the rail 37, so as to
wall 103 terminates in a free edge 104. An blow an air blast just over the top of caps
ear 105 extends from the free edge 104, first forming a single layer. When, however, a
. in a short continuing portion 103*. of the pair of nested caps passes in front of the
45 skirt and then radially outwardly and diag- air jet 43, as shown in Figure 2, the upper- 110
onally upwar ardly. This particular compound most cap will be blown off, propelled '
extension of the ear is not, however, neces- wardly, and recycled on the turntable
sary to proper operatlon of the apparatus. As the caps 100 continue t0 be conveyed
Any ear extens1 n imparting a tilt such as bythe turntable 28 they arrive at the cap dis-
50 seen in Figure 4 to the cap when reversely charge station, generally indicated at 44, 115
oriented cup down would be adequate through which the properly oriented caps -
Looking at Figures 1 to 4 it can be seen underlying the rail 38 are removed from the
that, as the caps 100 are deposited on_the turntable and fed in oriented position into
~ upper surface 29 of the turntable 28, which the discharge track 45. The discharge sta-
55 as shown in Figure 1is rotating in a counter- tion 44, as shown in detaﬂ in Figures 5 to 12, 120
clockwise direction, they are subjected to @ comprises a pair of spaced apart parallel
centrifugal force of sufficient magnitude to guide blocks 46 and 47 extending radially
_ propel them radially outwardly against the outwardly from and with respect to the turn-
rail 37 as they tend to be transported in a table 28." The blocks 46 and 47 are secured
60 circular _path. This centrifugal force is by a plurahty of screws 48 to a bracket 49 125
sufficient, if, for example, the caps are de- which in turn is secured to the upper sur-
posited on a 24 inch diameter turntable face of the plate 11 by screws 50. The inner
rotatmg in the speed range of 60 rpm. The end of the block 46 is undercut providing
turntable could be formed with a conical @ top surface 51 lying in the plane of the
65 upper surface sloping downwardly toward fower rail surface 38. The surface 51 over- 130



whi ch are di scharged easily and snoothly be conveyed past the exit and
either recycled to a discharge station where a single jet of on the
turntable or spilled into the overfeed air sends themrapidly on their way

along duct. 20 the exit trackiThproperry orfented caps Tnasnuch as the
apparatus of the inven- 85 cannot go down that track nor can they. tion
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the dis- various types of unsymetrical articles for charge station. This
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and act as sucls3 Vhich¥¥tends ZOS wrmtﬁﬂ daptpa
of the block 47 then communicates with an
inclined bore 64 extending parallel to the
inner wall portion 61 and slightly upwardly
to open out of the outer wall portion 62 at
64* just above the bottom edge thereof. This
arrangement creates an inwardly and up-
wardly directed air stream from the end 64*
of the bore 64 substantially parallel to the
plane of the inner wall 61, This air stream
from the end 64' starts low enough to act
upon the skirts 103 of reversely positioned
caps to blow the caps inwardly over the turn-
table while flipping a good portion of them
over.

As shown particularly in .Flgure 12, the
side 67 of the block 47 bordering the dis-
charge track is undercut to provide .a hori-
zontal surface 65 having a relieved edge
portion 66. The vertical wall 68 resulting
from the undercut, meets the vertical end 70
of the wall in back of the surface 61 at a
sharp vertical cap deflecting edge 69. This
edge deflects properly oriented caps into the
dxscharge

-In_order to further facilitate unimpeded
cap movement through the discharge sta-
tion 44, the upper edge of end surface 70
merges into an upwardly:and outwardly in-
clined surface 71 which, together with a
. small vertical side surface 72, tapers to a
- point 73 forming the lower end of the line

35

40
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Qﬁ%d%r%ﬁgﬁ %‘ﬁé%ﬁ:gﬁi fnff.

zontal surface 51 formed by the undercut in
the guide block 46, as illustrated in Figures
6 and 9. Continued circumferential move-
ment of the properly oriented cap causes the
cylindrical cap skirt 103 to contact the cap
deflecting edge 69 on guide block 47. The
resulting line contact on the skirt 103 js seen
in Figure 6 as being spaced slightly radially
inwardly of the cap body centre line so that
the cap is urged in a radially outward direc-

tion. At the same time, the air jet directed
into the cap body through bore 58 becomes
effective to propel the cap radially outwardly
through the discharge “station and into the
exit ‘track 45. Rapid and smooth move-
ment of the cap under the influence of the
air jet directed through bore 58 is enhanced
first of all by the radiused portion 55 on
block 46 which guides the cap ear 105 as
it- moves from its circumferential path into
the radial exit path. The inclined surface 71
on block 47 also acts to guide the ear 105
into the discharge path in those instances

100

105

110

115

120

where the cap, as seen in Figure 6, starts to

rotate in a clockwise direction.

Finally the relieved edge portion 66 on
block 47 permits the free edge 104 of the
cap skirt 103 to move smoothly under the
horizontal undercut surface 65 as the cap
is propelled by the air jet directed through
bore 58.- The properly oriented caps are
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(positioned
y inwardly
from the air jet directed through bore 58
and continues to move circumferentially into
the air stream created by the air jet directed
out of the bore 64 in block 47. The effect
of this air stream on the reversely positioned
caps is to blow them back toward the central
area of the turntable for recycling. As illus-
trated in Figure 11, and previously pointed
out. this is advantageously accomplished
while at the same time a major-portion of
these caps are turned over into the desired
~cupped side up position. This cup flipping
action results from the upwardly directed air

. which lifts the caps up off the turntable
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surface 29. Then the caps, aided by the
placement of their own centre of gravity,
usually land cupped side up. This feature
greatly increases overall efficiency of the
apparatus since caps initially réjected by the
discharge station are properly positioned and
recycled again right on the turntable.
air stream is effective then not only to clear
reversely positioned caps away from -the
discharge station but, in addition, to position

those initially . rejected caps so as to bs

selected and oriented for discharge at the
dlscharge station on recycling.

As seen in Figure 6 the pocket wall 61
acts as a shield to protect properly oriented
caps from the effect of the air stream direc-

" ted through the bore 64. With this arrange-

ment only properly oriented caps are acted
upon by the air jet directed through bore
58 while only reversely positioned caps are

The .

feeding and orienting apparatus and method
thereby practiced, the variously positioned
caps 100 are first deposited onto the upper
surface 29 of the rotating turntable 28. The
caps are rotated on the turntable and the
resulting centrifugal force acting upon the
caps moves them radially outwardly against
the rail 37 along which théy are initially con-

‘veyed in a circular path by the turntable.

The body portions of caps positioned cupped
side up slide underneath the rail 37 into
the space 39 and are thus conveyed at the
outer periphery of the circular path. The
remainder of the caps positioned cupped side
down cannot slide under the rail because
they are cocked upwardly by their ears 105.
Consequently they are conveyed in the circu-
lar path radially inwardly of the properly
oriented caps.

Upon reaching the discharge station 44,
the properly oriented caps continue, due to
the centrifugal force, into the undercut be-
neath the surface 51 of guide block 46.
There they are acted upon the air jet direc-
ted through bore 58 which propels these
caps rapidly radially outwardly through the
discharge station and into the track 45. The
caps positioned cupped side down cannot
slide under the block 46 any more than
they can slide under the rail 37 so they
are not affected by the air jet directed

through bore 58. Instead they are conveyed

on into the air stream created by the air jet
directed through bore 64. This causes the
cupped side down caps to be blown away
from the discharge station and at the same
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have been run on the apparatus it has been
found that it is practically fool-proof and
operates continuously at speeds much in
excess of those attainable by any prior art
apparatus.

A somewhat modified turntable is indica-
ted generally at 280 in Figures 14 and 15.
Here the upper article recetving surface 290
is provided with a series of three circumfer-
ential grooves 291, the number of which can
be increased or decreased from the three
here shown if necessary. When viewed in
vertical cross-section the grooves 291 appear
as a series of teeth and act as such on any
caps positioned the cupped side down to
prevent them from being jammed in under-
neath the rail 37. The grooves do this by
engaging the free skirt edge 104 of these
caps as they tend to move radially outwardly
and restrict that movement. The caps prop-
erly positioned cupped side up however, due
to the radiused portions 102, and flat bot-
tom, slide unimpeded over the grooves 291
and into position underneath the rail 37
being checked in that position only by their
trailing ears 105.

A modified form of discharge station is
shown in Figure 16. Here the caps 100 are
discharged from the turntable in a tangen-
tial path instead of a radial path as in the
principle embodiment. To achieve this the
circular rail 370, overlymg the peripheral
portion of turntable 28, is like the rail 37
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éEguailed hd)t

H*qus pod te
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tligatedl- at 90 having a plykglisn visindividual he
cap applying heads 91. The fixed mounting
shaft 4, as seen in Figure 2, is secured to

the top of the crowner turret 90 so that the 100
turntable 28 rotates in a horizontal plane
directly over and concentric with the. furret.

The exit track 45 then extends radially
outwardly from the turntable and moves
downwardly and inwardly. terminating in a 105
cap release mechanism 92. Thus caps are
conveyed through the exit track 45 and
placed on bottles 93 for sealing by the cap
applying heads 91.

The feeding speed of properly oriented 110
caps from the apparatus of the described in-
vention is such that the caps leave the appar-
atus on the way to the work station so fast
that they are individually indistinguishable
and appear as a blur. Thus, for the first 115
time, an orienting and feeding apparatus and
method are presented which are capable of
supplying caps from one simple unit to cap-
ping machinery at a rate suitably faster than
normal ca%)mg machinery is capable of 120
handling. Nevertheless this is accomplished
with orienting and feeding apparatus 6f the
utmost simplicity which is economical to
construct and to operate. Furthermore it
orients and feeds out the caps so fast that 125
so long as the input of unoriented caps into
the apparatus is not unreasonably in excess
of what the apparatus is capable of handling
the recycling of improperly and reversely
oriented caps is a mere trickle compared 130
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receiving surface a circular rall overlymg
the periphery of said turntable, said rail hav-
ing an undersurface spaced above said turn-
table to provide a cylindrical cap receiving
opening, said recciving opening being
formed to select closure caps having
their disc - like panels contacting said
cap receiving surface and to orient said
selected caps with said gripping ears ex-
tending radially inwardly, and a cap dis-
charge statlondposumned in the path of caps
moving in said receiving opening.

2. %&n apparatus according to Claim 1
wherein means are provided at said discharge
station to direct properly oriented caps out
of said opening and away from said turn-
table and including means for accelerating
the discharge of said selected and properly
oriented caps.

7 Apparatus accordmg to clalm 6,
wherein it is arranged that the unselected
articles moving in said generally circular
path are rejected and recycled.

8. Apparatus according to Claim 7.
wherein it is arranged that the unselected
articles are recycled by means for projecting
them inwardly from said generally circular
path and reversing the position of at least a
portion of said articles in said projection.

9. An apparatus for orienting and feed-
ing articles substantially as hereinbefore des-
aribed with reference to the accompanying

drawings.
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