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1 Claim. (Cl. 214—6.5) 

ABSTRACT OF THE DISCLOSURE 

Mechanism for handling and testing containers com 
prising testing means for separating containers free from 
leaks from those having leaks and delivering the con 
tainers free from leaks to a discharge station, ?uid pres 
sure means at the discharge station for discharging such 
containers one by one from the testing means and means 
receiving the discharged containers in relative arrange 
ment for packaging in groups, including means for di 
viding the discharged containers into groups each includ 
ing a predetermined number of the discharged con 
tainers. 

This application is a division of my copending appli 
cation Ser. No. 468,005, ?led June 29, 1965, now Patent 
No. 3,351,388. 

This invention relates to mechanism for handling and 
testing containers. It involves mechanism for orienting, 
stacking and testing containers, including separating con 
tainers free from leaks from those having leaks, and de 
livering the containers free from leaks in relative arrange 
ment for packaging in groups. 

While in certain of its aspects the invention has wide 
application I have found it to have especially utility in 
the handling and testing of light weight containers such 
as those molded out of plastic material such as polysty 
rene. The invention is of course equally adapted for handl 
ing and testing paper containers or those made out of 
other materials. 

Portions of the mechanism are especially adapted for 
handling containers having a greater external transverse 
dimension at one end than at the opposite end which are 
open at the larger end and closed at the smaller end. An 
example is a tapered container such as a drinking cup or 
packaging container, although containers of non-tapered 
form with an external bead or ?ange at the open end 
may be handled. 

For purposes of explanation and illustration I shall 
describe my mechanism as adapted for the handling and 
testing of tapered cups molded out of expandable poly 
styrene beads. Such beads are molded into tapered cups 
rene. The invention is of course equally adapted for handi 
under heat and pressure as known to those skilled in the 
art. The molding is accomplished in molds having 
separable parts and at the conclusion of each molding 
cycle the parts are separated and the molded cups 
ejected. The cups may be ejected in various ways, as, 
for example, by air blast. 
A stack of cups is used for feeding testing mechanism. 

The stack may be advanced toward the testing mechanism 
and cups fed one by one from the stack to the testing 
mechanism as the stack advances. 

Each cup is carried for testing by a receiving member 
which may be a mandrel over which the cup is posi 
tioned, or the member may have a cavity within which 
the cup is received. In either case space is provided be 
tween the receiving member and the cup and I provide 
for exhausting air from the space ?rst to ?rmly seat 
the cup and second to test the cup for leaks. The receiv 
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ing member carrying the cup preferably moves to a posi 
tion in which the cup tends to drop away from the re 
ceiving member but if the cup is free from leaks it is 
held to the receiving member by the vacuum. A cup 
having a leak is not held by vacuum to the receiving 
member since the vacuum is dissipated through the leak 
so the cup tends to drop from the receiving member. To 
avoid a cup sticking to the receiving member even after 
dissipation of the vacuum through a leak in the cup I 
preferably provide means acting on the cup urging it to 
drop from the receiving member but with a force less 
than the vacuum force tending to hold a cup free from 
leaks to the receiving member. Thus a cup which is free 
from leaks remains on the releiving member while one 
which has a leak is separated from the receiving member. 
The cups having leaks are delivered to scrap. 
The cups which are free from leaks are delivered to 

a receiving station where they are nested. Means in 
cluding a counter are employed to separate the cups into 
groups of predetermined number for packaging. 

Other details, objects and advantages of the invention 
will become apparent as the following description of a 
present preferred embodiment thereof proceeds. 

In the accompanying drawings I have shown a present 
preferred embodiment of the invention in which: 
FIGURE 1 is a fragmentary side elevational view of 

a portion of my mechanism in which the cups are 
stacked, delivered from the stack one by one to a testing 
station, tested to separate the cups free from leaks from 
those having leaks and the cups free from leaks delivered, 
counted, nested and discharged in groups each contain 
ing a predetermined number of cups; 
FIGURE 2 is a plan view partly in horizontal cross 

section and with portions omitted for clarity of the 
structure shown in FIGURE 1; 
FIGURE 3 is a fragmentary vertical cross-sectional 

view showing a cup on a mandrel at the testing station, 
the cup being shown as applied to the mandrel; 
FIGURE 4 is a view partly in elevation and partly 

in vertical cross section showing a cup on a mandrel in 
position to drop off of the mandrel if the cup contains 
a leak and illustrating a weight bearing against the rim 
of the cup to obviate sticking on the mandrel of a cup 
containing a leak; 
FIGURE 5 is .an exploded isometric view of the mech 

anism for connecting the respective mandrels with a 
source of vacuum; 
FIGURE 6 is a face view of the left hand circular ele 

ment of FIGURE 5 as viewed from the right in FIG 
URE 5; 
FIGURE 7 is an axial cross-sectional view through the 

mechanism shown in FIGURE 5 when such mechanism 
is collapsed with the parts in their normal cooperative 
relationship; 
FIGURE 8 is a fragmentary elevational view with por 

tions cut away of the mechanism for receiving from the 
testing mechanism the cups which are free’from leaks and 
delivering those cups in nested arrangement with a pre 
determined number of cups in each group; 
FIGURE 9 is a fragmentary plan view with portions 

cut away of part of the structure shown in FIGURE 8 
taken on the line IX-IX of FIGURE 8; and 
FIGURE 10 is a vertical cross-sectional view taken on 

the line X—X of FIGURE 8. 
Referring now more particularly to the drawings, 
Cups 11 are advanced downwardly one after another 

in a tube 28 with the larger open ends of the cups disposed 
downwardly. The cups enter a magazine 37 where they 
are stacked or nested. The stack of inverted cups moves 
downwardly to a feeder 38 forming no part of the present 
invention which feeds the cups one by one from the stack 
to testing mechanism shown in FIGURE 1. 
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Mounted for rotation in the supporting structure isv a . . 

shaft 54 having a sprocket 55 ?xed thereto at one end and 
a sprocket 56 ?xed thereto at-the opposite end. An electric 
motor 57 acting through reduction gearing 58 and a driv 
ing sprocket 59 drives the shaft 54, through the sprocket 
55 by a sprocket chain 60. Another, sprocket chain. 61 
meshes with the sprocket 56 and with a sprocket 62 for 
driving the feeder 38. Keyed to the shaft 54 is a disc 68 
carrying at its periphery a circumferential series of lateral 
ly projecting arms ‘69. Each arm 69 has a bore 69a receiv 
ing a hollow stem 70 ?xed in place by a set screw 70a, 
the hollow stem 70 extending radially outwardlyin rela 
tion to the axis of the shaft 54 and having a bore 71 
therethrough and a ?ange 72 at its outer end. A mandrel 
designated generally by reference numeral 73 is carried 
by each stem 70, each mandrel 73 having a bore 73a 
receiving the hollow stem 70 and being maintained in 
place by being pressed against the ?ange 72 by a nut 74 
threaded onto the stern. Each mandrel 73 has a wooden 
portion 75 and a portion 76 of Te?on. The surface of the 
portion 75 and the surface of part of the portion 716 are 
continuously conical as shown in FIGURE 3 while the 
extreme part of the portion 76 atthe larger end of the 
mandrel is angularly offset to provide an outwardly fac 
ing annular conical surface 76a for sealing within one of 
the cups 11. A weight 77 of brass or other heavy material 
is slidably applied to each stem 70 and has a diameter 
somewhat greater than the diameter of the lip of thecup 
11. As the shaft 54 carrying the disc 68, which in turn 
carries the mandrels 73, rotates the ‘mandrels successively 
move into position to receive cups fed thereto one by one 
by the feeder 38, the parts being timed so that a cup is 
fed to each mandrel as the mandrel moves into position 
below the feeder to receive the cup. 

Fixedly mounted upon a bracket 78 is a disc 79 through 
which the shaft 54 passes as shown in FIGURES 5 and 7. 
A bushing 80 is interposed between the disc 79 and the 
shaft 54. At one face of the disc 79 (the face which is 
directly viewed in FIGURE 6 and which is toward the 
right and obscured from view in FIGURE 5 ) is an arcuate 
slot 81 with a bore 82 conununicating with the arcuate 
slot and extending through the disc to the opposite .face 
of the disc. Also extending through the disc 79 are two 
other bores 83 and 84 respectively. Separate suction lines 
85 and 85a from a suitable vacuum pump extend to the 
bores 82 and 83 respectively. A pressure line 86 from a 
suitable air compressor extends to the bore 84. 
Keyed to the shaft 54 is a circular member 87 having 

in the face thereof which is disposed toward the disc 79 
an annular channel 88. Bores 89 arranged in a circle about 
the axis of the circular member 87 and equally spaced are 
formed through the member 87 and intersect the annular 
channel 88. An intermediate annular member 91 is dis— 
posed between the disc 79 and the member 87 as shown 
in FIGURE 7. The intermediate member 91 has an annu 
lar series of projections 92 each having a bore 92a there 
through, each projection 92 extending through one of the 
‘bores 89 of the member '87 as shown in FIGURE 7. A 
?exible conduit 90 extends from each bore 92a to one of 
the hollow stems 70, twenty such hollow stems each with 
a mandrel 73 thereon being shown. 
Compression coil springs 93 are seated sockets 94 

in the member'87 and in sockets 95 in the intermediate 
member 91 and press the intermediate member 91 toward 
the disc 79. The engaging faces 96 of the disc 79 and 97 
of the intermediate member 91 are machined smooth so 
that the bores 92a are closed by the disc 79 except when 
they are opposite either the arcuate slot 811 or the bore 83 
or the bore 84. When for example the arcuate slot 81 is 
‘opposite bores 92a in the intermediate member 91 suc 
tion is drawn from the spaces between the mandrels in 
communicating with the arcuate slot 81 through conduits 
90 and the cups 11 thereon. As shown in FIGURES 3 
and 4 the mandrels are designed to provide substantial 
space 98 between each mandrel and the cup thereon. The 
arcuate slot 81 causes suction to be drawn through three 
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v.rnandrels simultaneously to seat the cups ?rmly on the 
mandrels. Thereafter the suction is momentarily broken 
and then suction for testing is drawn through each man 
drel individually. A screen 99 is provided over the outlet 
of the bore 71 of each stem 70 to inhibit drawing there 
through any unformed beads which may be present. 'When 
a bore 92a is opposite thebore 84 a blast of air under 
pressure is delivered through the corresp'onding'mandrel 
to eject the cup therefrom. H . 

_ As each cup is fed by. the feeder or loader'38' onto 
a mandrel 73 ‘suction is drawn ‘through the mandrel to 
?rmly seat the cup on the mandrel. By reason of the 
provision of the arcuate slot 81 seating suctionv is applied 
through each mandrel throughout an are such that cups 
are being seated on three mandrels simultaneously there 
by. Seating of the cups on the mandrels is assisted by 
an arm 140 of “Te?on” hinged to the base member 42 
and hearing by gravity on the bottoms of the inverted 
cups. ‘Thereafter, as above mentioned, the suction is 
momentarily shut off and testing suction is applied 
through the bore 83. That suction is maintained as the 
disc 68 ‘rotates. The suction is maintained through the 
fact that the bores‘ 92a after passing the bore 83 are 
sealed by the face 96 of the disc 79. The mandrels suc 
cessively move about the axis of the shaft 54 gradually 
changing orientation to a position in which the cups are 
below the mandrels and tend to fall off by gravity. A 
cup which is free from leaks will remain on its mandrel 
because the suction will be maintained. The suction will 
be destroyed in a cup having a leak. That cup should 
drop off of the mandrel by gravity. However, if there is 
a tendency ‘for a cup having a leak to stick on its mandrel 
the cup will be separated from the mandrel by the weight 
77. As shown in FIGURE 1, as the axes-of the mandrels 
pass horizontal position the weights 77 slide toward the 
cups and bear on the lips of the cups. The weights are 
designed to exert on the cups a pressure somewhat less 
than the suction which holds cups free from leaks on 
the mandrels. Thus a cup which is free from leaks'will 
remain on its mandrel with the weight 77 bearing against 
its lip but a cup having a leak in which‘ the suction has 
been broken will be forced off of the mandrel by the 
weight 77. Cups having leaks fall as rejects into a chute 
100 and move down through the chute onto a scrap con 
veyor 101 whence they are delivered to scrap. 

Cups which are free from leaks remain on their man 
drels until each thereof is in position with its axis sub 
stantially horizontal at the right hand side of the disc 68 
viewing FIGURE 1. At that time the bore 92a corre 
sponding to a cup whose axis is substantially horizontal 
comes into line with the bore 84 and the-cup is blown 
off of the mandrel toward the right viewing FIGURE 1. 
The cups free from leaks which are blown off of the 

mandrels toward the right viewing FIGURE 1 are re 
ceived within a tube 102. At the mouth of the ‘tube 102, 
i.e., the left hand and viewing‘FIGURE 9, nozzles 103 
direct air blasts into the tube to supplement the air blast 
ejecting the cup from the mandrel and insuring move 
ment of the cup toward the right in the tube 102. The 
cups pass through the tube 102, the ?rst cup being halted 
by a‘retractable stop 104. Succeeding cups'nest with the 
cup against the stop 104. The cups are counted by a 
counter 105, and when a predetermined number of cups 
have passed the counter 105 the counter actuates means 
for segregating or separating the predetermined number 
of cups for delivery as‘ a group in relative arrangement 
for packaging. 
A generally L-shaped lever 106 is pivoted at 107 to 

a bracket 108 carried by a band 109 disposed about 
the tube 102. The lever 106 in turn carries a bracket 
110 carrying an adjustable counterweight 111. The 

_ bracket 110 has a downwardly projecting heell'lZ and 

75 

the lever 106 has a downwardly projecting stop member 
113. Mounted on the band 109 is a cylinder 114 in which 
operates a piston 115 whose piston rod 116 bears against 
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the heel 112 of the bracket 110 which is to all intents 
and purposes integral with the lever 106. Normally the 
piston 115 is at the right hand end of the cylinder 114 
viewing FIGURE 8 which raises the lever 106 to inopera 
tive position as shown in solid lines in that ?gure. When 
the counter 105 has counted a predetermined number 
of cups the counter operates means causing the piston 
115 to be moved to the left hand end of the cylinder 
114 viewing FIGURE 8 and the lever 106 moves by 
gravity down to its operative position as shown in chain 
lines in FIGURE 8. The down-turned end portion 106a 
of the lever 106 enters the tube 102 through a slot 117 
so that it is interposed in the path of cups moving from 
left to right in the tube. Thus any cups reaching the 
portion 106a of the lever 106 extending down into the 
tube 102 are stopped thereby. _ 

Meanwhile the predetermined number of cups counte 
by the counter 105 are nested and disposed against the 
stop 104. At approximately the same time as the lever 
106 moves down to operative position a piston 118 in 
a cylinder 119 carried by a bracket 120 mounted on 
the end of the tube 102 is moved upwardly in the cylin 
der 119, the piston rod 121 through its pivotal connec 
tion 122 with the retractable stop 104 raising that stop 
to retracted or inoperative position and thus opening the 
end of the tube 102. Air under pressure is admitted 
to a bore 10Gb in the downwardly extending portion 
106a of the lever 106 through a conduit 123, the com 
pressed air emerging as a blast through the outlet 124. 
When the end of the tube 102 has been opened by raising 
of the retractable stop 104 the air blast through the 
outlet 124 blows the counted group of nested cups out 
of the end of the tube 102 to fall upon a conveyor 125 
or be otherwise handled for packaging and shipping. 
As soon as the counted group of nested cups ‘has been 

ejected from the end of the tube 102 the stop 104 is 
returned to operative position and the lever 106 is raised 
to its inoperative position and whatever cups were seated 
against the portion 106a of lever 106 while that lever 
was in operative position are released and are blown to 
the right by the blasts from the nozzles 103 until they 
lodge against the stop 104. Cups continue to be nested 
with the cups lodged against the stop 104 until the pre 
determined number of cups has passed the counter 105 
when the cycle as above described is repeated. 

Thus I have provided mechanism for handling and 
testing containers which is fully automatic and accom 
plishes the handling and testing of the containers at high 
speed and with great ef?ciency. Containers having leaks 
are elfectively eliminated and containers free from leaks 
are assembled or nested in groups of predetermined num 
ber ready for packaging and shipping. 

While I have shown and described a present preferred 
embodiment of the invention it is to be distinctly under 
stood that the invention is not limited thereto but may 
be otherwise variously embodied within the scope of the 
following claim. 

I claim: 
1. Mechanism for handling and testing containers 

having one open end comprising a succession of mandrel 
means dimensioned respectively to enter the open end of 
the containers for supporting the containers during test, 
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6 
means for moving the mandrel means through a path 
including in succession a container loading station, a 
container reject station for leaky containers, and a con 
tainer discharge station for containers free from leaks, 
said mandrel moving means including means to dispose 
containers mounted on said mandrel means in an inverted 
position at said loading station and in an upright position 
at said reject station so the container may drop from said 
mandrel means by gravity while passing through said 
reject station, a source of suction valve means eifective at 
the loading station for momentarily applying suction 
from said source through said mandrel means to the 
interior of containers thereon {or drawing the containers 
snugly onto the mandrel means, said valve means includ 
ing means for maintaining suction within leak-free con 
tainers on the mandrel means while they are passing 
through said reject station while containers on said man 
drel means having leaks are free, because of the leakage 
effect ‘being greater ‘than the suction effect, to drop by 
gravity oil of the mandrel means when the mandrel 
means are moved through said reject station, a weight 
member slidably mounted on the mandrel means and 
disposed thereon in spaced relation to containers carried 
by said mandrel means when said containers are in said 
inverted position but operable under the force of gravity 
to move on the mandrel means into engagement with said 
containers when the latter move to an upright position in 
passing through said reject station, said discharge station 
being positioned beside said path of movement of the 
mandrel means at a point beyond said reject station in 
the direction of movement of said mandrel means and at 
a point where the moving mandrels pass through a sub 
stantially horizontal position, the means for maintaining 
said suction within said leak-free containers being effec 
tive to hold said leak-free containers on said mandrel 
means substantially to said discharge station, ?uid pres 
sure means, and means e?ective at said discharge station 
for connecting the ?uid pressure means successively with 
the mandrel means as the latter assume a substantially 
horizontal position to eject the containers that are free 
from leaks horizontally and successively from the man 
drel means at the discharge station so that the leak-free 
containers may be received at the discharge station in 
arrangement for packaging in groups, means for receiving 
the containers at the discharge station including a sub 
stantially ‘horizontally disposed tube with which the man 
drels are successively aligned for receiving the ejected 
containers that ‘are free from leaks, and means operatively 
associated with said tube for dividing said ejected con 
tainers into groups each including a predetermined num 
ber of ejected containers. 
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