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[571 _ ' ABSTRACT 

An apparatus for automatically removing closures 
from containers as the containers are transported with 
respect to the apparatus in predetermined geometric 
array, as when said containers are drink bottles ar~ 
ranged in columns and rows in wooden cases. The‘po 
sition in the array of each container having a closure 
thereon is sensed and data representative thereof is 
stored. A plurality of rotatable, closure-removing de 
vices is provided which individually are energized into 
contact with the closure on closed containers when 
the containers have moved into alignment with the 
closure-removing devices. The stored data respecting 
the location of containers having closures thereon is 
employed to permit only those closure-removing de 
vices which are in alignment with containers having 
closures to become energized. 

9 Claims, 12 Drawing Figures 
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CLOSURE REMOVING APPARATUS AND 
‘ METHOD - 

BACKGROUND OF THE INVENTION ' 

In the bottling industry (soda pop, beer, etc.), empty 
bottles are ordinarily returned in cases to the bottling 
works for washing and refilling. The cases may then be 
unloaded onto a moving conveyor‘ which transports 

vvthem to a washing apparatus wherein the bottles are 
throughly cleaned. The bottles are then transported to 
another apparatus which ?lls the bottles and caps them.. 
In the past, drink bottles‘ have been provided with 
“snap-off caps," which could be removed easily only 
with bottle openers. More recently, however screw-on 
caps have become popular. These caps can be removed 
from bottleswithout the aid of bottle openers, and can 
alsobe'screwed back on the drink bottles, thus obviat 
ing 'the necessity of special bottle stoppers, as had pre 
viously ‘been necessary. , ' - ‘ ' 

' With the recent return to popularityof returnable 
I‘ drink bottles (largely for environmental reasons), a‘ se 

rious problem ‘has arisen in j the bottling industry. 
Whereas the old “snap-of "’ bottle caps could be re 
placed upon drink bottles only with great difficulty, the 
screw-On caps can be replaced easily. It has been found 
that empty bottles which are returned for re?lling often 
have the caps screwed onthem. It will be readily under 
stood that such bottles cannot automatically be cleaned 
unless. the bottle caps are ?rst removedrUp to three ad 
ditional employees, and sometimes more, are ‘often re 
quired on medium sized bottling lines solely for the 
purpose of removing such screw-on caps. In view of the 
factthat many-bottling lines,- particularly large'capacity 
lines, are fully automated, the presence of a capped, 
empty bottle in thevwashing and ‘refilling apparatuses 
can cause‘ many problems, and may caus'ean expensive 
shut down of the line. > ' ' ' I . ' 

DESCRIPTION OF THE PRIOR'ART‘ ‘ 
Because ofthe screw-on cap problem referred to, 

‘ above, a'number (Sf-manufacturers have devised ma 
chines which purportedly remove caps automatically 
from bottles on an‘ assembly line- basis.§Th_e majority of 
such machines require the bottles to be fed thereto in 
single ?le fashion. Since bottling lines generally permit 
the bottles to be ‘transported in cases to the washing ap 

. paratus,'. the “single ?le” requirement ‘ofv such b'ottle 
decappers requires extensive rearrangement and costly 
revision of'at least a portion of the production line up 
stream from thewashing apparatus. In one instance, 
moving rubber pressure beltsare forced- against the 
bottlecaps to cause the same to rotate and become un 
screwed from the ‘bottles. 'Each bottle,’ of course, 
whethergor not it contains a’cap, is subjected to this 
treatment. In‘ another, embodiment, a thinknife is 
punched through the top of the bottlecap and is‘rotated 
to unscrew the cap from the‘ bottle. In yet another em 
bodiment, utilizing the single ?le’conveyor, cap “grip 

_ pers” are caused to'grip and unscrew the bottlecaps. 
One 'decapping.machinewhich' is capable of receiving‘ 
bottles ,in carton form .is provided with a series of suit 
able~spaced‘,rotating knives‘w-hich are forced down 
ward into the neck of each bottle, thus piercing any 

' caps which may bepresent and causing them to be~ 
come‘ unscrewed from the bottles. In'this. machine, a 
resilient collar member ‘is ?rstforced about the shoul 
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2 
der of each bottle to prevent it from turning. Each bot 
tle, whether or not it contains a ‘cap, is so treated. It is 
necessary with the latter apparatus to momentarily stop. 
each case of bottles within the decapping machine for 
the decapping operation to take place. Thisoperation 
is slow- and quite expensive.‘ ' , ' > 

None of the above solutions to the problem has 
proven entirelyacceptable'. As mentioned, the "single 
file” machines operate on each bottle, and require that 
the bottles be removed from the cases in order to un 
dergo treatment in such machines. In similar fashion, 
the apparatus which ‘is capable of treating bottles in 
cases treats each and every bottle, and has proven to be 
slow and highly‘expens'ive. In addition, the latter men 
tioned machine requires the shoulder to each bottle to 
be‘gripped,'thus wearing the glass surface at that point 
and defacing not only the shine of the bottle, but also 
avertisingv which may appear thereon. 

A‘ machine which would be capable of treating bot 
Htles-in case or carton fonn, which would not damage or 
deface the bottles, 'and which wouldnot require inter 
mittentinterruption of the movement of cases of bot 
tles is highly m be desired'._lt is thus ‘an object or the 
present invention to provide a machine capable of rap 
idly and selectively- removing‘closures, such as bott 
lecaps, from containers while such containers are car 
ried within cases or cartons. 

It is, another Object of the, invention .to provide a ma 
chine which is‘capable of removing closures from con 
tainers but- which does notrequire contact with the bot» 
tle itself. > _' .- . 

, It is yet another object of the invention to provide‘ a 
bottle-decapping machine which can-be easily'land in 
expensively installed in existing ‘bottling lines and 
through which cases of bottles may pass without signi? 
cant intermittent interruption. ' 

It is yet another object of the invention to provide an 
apparatus for removing closures from containers which 
is relatively inexpensive, simple,,and which'requires lit 
tle maintenance. ’ . . . 

,It is a further object of the invention to provide an ap 
paratus‘ for‘removing closures from containers as the 
same are contained within ' cases or cartons wherein 
only those ‘containers having closures are subjected to 
the 'closur'elremoving operation. ' 

BRIEF SUMMARY-OF THE INVENTION ‘ 

> ' The present invention relates to an apparatus'for au 
tomatically removing closures, particularly screw clo 
sures,,from containers which are arranged in predeter 
minedre'gular geometric'array; for example, as soda 
pop bottles are arranged‘ in cases or cartons. The appa 
ratus comprises means for transporting the containers 
with respect to the apparatus and stationary closure 
sensing means for sensing the positions in the array of 
those containers which have closures thereon. Data 
representativeof such positions are received and stored 
in- data storage means provided for this purpose. A-clo 
sure removal" means is provided which comprises a plu 
r'ality of individually operable closure removingv (e.g., 
unscrewing) devices arranged with respect to the pre 
arranged array of containers such that these devices are 
positioned in momentary alignment with the array of 
containers as the containers are transported with re 
spect to .the apparatus. ‘Each such device iscapable, 
when. energized, of contacting and removing the clo 
sure from the respective container in momentary align 
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ment therewith. An array sensing means is provided to 
sense when the array of containers is momentarily 
aligned with the unscrewing devices. Energizing means, 
responsive to both the array sensing means and to the 
stored data, is capable of energizing such of the clo 
sure-removing devices as are in momentary alignment 
with those containers bearing closures so as to remove 
the closures therefrom. 

In a preferred embodiment, the containers are ar 
ranged in regular geometric fashion (as bottles are ar 
ranged in cases), and the closure-removing devices are 
arrayed similarly over the path traversed by the con 
tainers and are capable of vertical movement such that 
the devices, when energized, are momentarily forced 
into contact with the container closures, causing the 
latter to unscrew from the containers. 

DESCRIPTION OF THE DRAWING 

FIG/1 is a side view of the apparatus of the present 
invention, showing conveyor belts leading to and away 
from the apparatus; 
FIG. 2 is a top view partially broken away of the ap 

paratus of the invention taken along lines 2—2 of FIG. 
1; 
FIG. 3 is a broken away, cross-sectional view of the 

apparatus of the invention taken along lines 3—3 of 
FIG. 2; . 

FIG. 4 is a partially broken away cross-sectional view 
taken along line 4-4 of FIG. 3; 

FIG. 5 is a broken away view shown in partial cross 
section of a portion of the apparatus of the invention 
taken along lines 5-—5 of FIG. 1; 
FIG. 6 is a partially broken away, cross-sectional 

view of a portion of the apparatus of the invention 
taken along lines 6-6 of FIG. 1; 
FIG. 7 is a detail view in partial cross-section and par 

' tially broken away of a portion of the apparatus of the 
invention taken along lines 7——7 of FIG. 6; 
FIG. 8 is a view shown partially in cross-section and 

partially broken away of a portion of the apparatus of 
the invention taken along lines 8——8 of FIG. 7; 
FIG. 9 is a view in cross-section and partially broken 

away of a portion of the apparatus of the invention 
taken along lines 9-9 of FIG. 7; 
FIG. 10 is a cross-sectional view of a closure 

removing device of the present invention broken away 
taken along lines l0—10 of FIG. 7, the device being 
shown as gripping a closure member threaded on a con 

tainer; 
FIG. 11 is a bottom view of the closure-removing de 

vice depicted in FIG. 10; and 
FIG. 12 is a schematic representation of electronic 

circuitry which may be employed in the present inven 
tion. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring now to FIG. 1, the apparatus of the inven 
tion 10 is provided with a frame assembly 12 support 
ing a conveyor belt 14 which serves to convey cases 16 
carrying bottles 18 in rows and columns past the clo 
sure~sensing and removal section of the machine, the 
latter being referred to generally as 20. Although cases 
of various sizes and containers of various dimensions 
may be accommodated, for each of description, I will 
refer to the cases as being of wood and containing bot 
tles in a regular rectangular array, the cases containing 
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4 
six columns of bottles in four rows. As shown in FIG. 
1, the bottles may be in cardboard cartons within the 
cases. The conveyor belt 14 is driven by electric motor 
22 through gear box 24 and belt 26. In a normal pro 
duction line, the cases of empty bottles 16 are placed 
on a first conveyor belt 28 as shown in FIG. 1, and are 
thence transported to “hurry up“ roller 30 which has" 
a surface speed slightly greater than that of conveyor 
belts l4 and 28. The hurry up roller is appropriately 
geared through sprocket 32 to belt guide roller 33. 
Thus, the cases 16, as they pass over roller 30, are 
given a slight advance downstream, thereby insuring 
that a slight gap will exist between cases as they pass 
over a point between rollers 30 and 33, the purpose of 
which will be subsequently explained. 
The cases then pass toward the closure sensingv and 

removal section 20, the cases encountering case sensor 
32, bottle column sensor 34, and closure detectors 36. 
In an embodiment wherein each case contains 24 bot 
tles, in six columns and four rows, I employ four sepa 
rate closure detectors 36, each located above a row of 
bottles to detect closures thereon. I prefer to have the 
bottle column sensors 34 and the closure detectors 36 
in substantial vertical alignment so that these devices 
will simultaneously provide data with respect to which 
column of bottles is being sensed, and which bottles in 
each column so sensed have closures thereon. Such 
data is stored in a memory system for later retrieval, as 
will be more fully explained below. Continuing in their 
travel downstream the bottles are sensed by a second 
bottle column sensor 38 when the array of bottles is in 
substantial alignment with closure removing devices 
40, which devices are arranged in the same geometric 
array as are the bottles in the cases. When sensor 38 
senses that substantial alignment between the bottles 
and the closure removal devices 40 has been obtained, 
such of those devices as are in line with bottles having 
closures are advanced downwardly into momentary 
contact with the bottle closures, and then are retracted 
upwardly. Such devices preferably continuously rotate 
in an unscrewing direction to unscrew the closures 
from the respective bottles. As the devices 40 are re 
turned to their upright position, the container closures 
are ejected therefrom and are entrained in a ?ow of air 
emitted from nozzles (shown generally as 42 in FIG. 7) 
in a downstream direction whereupon they are col 
lected in a collector 44. A second stream of air directs 
the closures outwardly from collector 44 through 
elbow 46 and thence downwardly through plastic tub 
ing (not shown) into a suitable .collection container. 
Cases of bottles, now completely uncapped, move onto 
downstream conveyor belt 48 which carried the bottles 
to a washing apparatus. A stop member 50, which may 
consist of a ?at steel plate, is pivotally mounted to the 
axle 52 of roller 30 and extends transversely of the ap 
paratus in the direction of case movement. Pivotal 
movement of the stop member about axle 52 is gov 
erned by air cycinder 54 which is pivotally connected 
to the stop member at 56, as is best seen in FIG. 3. This 
?gure shows the stop in its rest position (dotted lines) 
and in its upright, operative position (solid lines), the 
stop in its latter position serving to prevent movement 
downstream of case 16. The purpose of stop 50 is to 
prevent further cases of containers from passing down 
stream into the sensing and closure removing section 
20 when shut-down of the machine is desired or in the 
event that an emergency (requiring shut-down) should 
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arise. For example, referring to FIG. 1, a height sensor 
is provided near the adjacent end of conveyor belt 28 
for the purpose of sensing whether any of the bottles in 
a case extend upwardly beyond a certain distance, (as 
when a bottle rests on paper or the like crumpled in the 
bottom of the case). Although the apparatus of the in 
vention can tolerate considerable variance in the ar 
rangement of the array of bottles and in the height 
thereof, it may be necessary in some circumstances to 
stop the machine should a bottle of unusual height be 
sensed. Should this occur, an appropriate signal is gen 
erated to activate air cylinder 54, whereupon stop 50 
is transported upwardly so as to block the passage of 
that case bearing the high bottle. Another sensor 60 is 
provided at ease level at a point slightly upstream from ' 
vertical alignment with the stop 50. This sensor detects 
when acase of bottles moves out of vertical alignment 
with stop 50, and permits air cylinder 54 to transport 
stop 50 into its upright position only at such time. I 
The closure detectors 36, beneath which the four 

rows of bottles move as they pass downstream from the 
area of brake 50, are shown best in FIGS. 6 and 7. Re 
ferring to FIG. 7, the closure detectors 36 are mounted 
in supporting arms 62' which in turn are pivotally 
mounted to the frame 12 by pin 64, set screw 66 serv 
ing the adjust the height of arms 62 so that the closure 
detectors 36‘ are supported closely adjacent (e.g., 
within about one~fourth inch of) the tops of the passing 
bottles.v The detectors themselves preferably are of a 
type capable of detection electrically conductive clo 
sure material such'as aluminum, and accordingly may 
be of the magnetic ?eld distortion variety known to the 
art. I 

To assure alignment of the bottles as they pass be 
neath closure detectors 36 and through the remainder 
of the closure removal operation, guide strips 68, which 
are of the proper width to permit ‘the necks of bottles 
to pass therebetween, are supported at the proper 
height between frame member 70 (FIG. 6) and the 
lower edge 72 of the closure collector 44. To further 
aid in alignment of the bottles as‘ they pass beneath the 
closure detectors 36, stationary and movable case 
guides 74 and 76 are provided along respective edges 
of the conveyor belt 14. As perhaps best shown in FIG. 
5, stationary guide 74 is rigidly attached to frame 12 so 
as to provide a bearing surface against which the case 
rides during its travel through the apparatus. On the 
other side of the case is provided a heavy rod 76 which 

' is pivotally connected. to and carried above horizontal 
plate members 78 by means of arms 80 such that the 
weight of the rod 76 urges the case against stationary 
guide 74. I have found this type of guide system to be 
much more effective than guide systems employing 
springs or the like to urge the‘ case against opposing 
guides. By means of slotted connections 82, each of the 
guides may be adjusted so as to properly position the 
cases of containers as these cases pass through the ap 
paratus. ‘ I - > 

As each case enters the area beneath closure detec 
tors 36, the entrance of ‘each case is sensed by sensor 
32, and each column of bottles as it passes is sensed by 
columnsensor 34. The combinationof closure detec 
tors 36 (detecting which bottles have closures as they 
pass therebeneath) vand sensor 34 (counting the col 
um’ns of bottles as they pass) ?xes the location in the 
array of bottles of those bottles bearing closures. This 
information is stored in a memory unit which may con 
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6 
veniently be located in a centrally positioned control 
box 84. The location of each bottle bearing a closure 
can then be retrieved from the memory unit when the 
bottles are in proper position to have the closures re 
moved therefrom. . 

Referring now to FIGS. 7, 8 and 9, a plurality of clo 
sure removing devices 40 are positioned downstream 
from sensing devices 32 and 34, and are supported by 
hollow shafts 86 which rise vertically through a vacuum 
chamber 88, a pressure chamber 90, and a gearing 
chamber 92. The shafts are connected by means of ro 
ta'ry slip couplings 94 to air cylinders 96, the latter serv 
ing to move the shafts up and down in response to 
pulses of air pressure received through lines 98 from 
solenoid air valves 100. In the apparatus depicted, 
twelve closure-removing devices 40 are employed. 
Thus, a case of bottles having four rows and six col 
umns of bottles is subjected twice to the closure remov 
ing operation, the ?rst operation affecting the ?rst 
three columns of bottles, andv the second operation af 
fecting the remaining three columns of bottles. In an 
other embodiment, 24 of the closure-removing devices 
are employed such than an ‘entire case of 24* bottles 
may be subjected at one time to the closure-removing 
operation. ‘ 

The closure-removing devices, as shown best in 
FIGS. 10 and 11, are in the form of inverted, cup 
shaped cylinders, each having an outer annular portion 
102 made of an impact'resistance plastic such as poly 
carbonate (e.g., “Delrin," a product of E I Dupont de 
Nemours & Company) and 'an inner annular portion 
l04-which may be of stainless steel.v The bottom sur‘ 
faces 106 and 108 of the annular portions 102 and 104 
are aligned and are tapered inwardly such that these 
surfaces, uponcontacting the top of a bottle, tend to 
center the bottle top within the device. The inner sur 
face of the inner annular portion 104 is provided with 
a series of sharp serrations or teeth 110 which prefera 
bly correspond in number and location to serrations 
normally found on the outer edges of screw-on clo 
sures. For example, bottles employed in the soda pop 
industry normally have 40 serrations about their outer 
surfaces; hence, annular inner portion 104 adapted for 
use in removing the closures from such bottles will nor 
mally have 40 serrations or teeth. The serrated portion 
104 has a diameter slightly larger than the glass top of 
a bottle so that the serrations or teeth contact only the 
closure 112 of a bottle 18, but not the upper end of the 
bottle itself. 7 

The lower portion of shaft 86 (FIG. 10) is threaded 
into inner annular portion 144, as shown at 114, and is 
held in place by a lock nut 116. The lower end 118 of 
shaft 86 extends into the cavity formed by the inner 
surface of inner annular portion 104, and mounted 
thereon is a downwardly oriented suction cup 120, 
which may be of rubber. The bottom surface of the suc 
tion cup 120 is normally approximately in line with the 
bottom edge of the serrated portion 110 such that the 
upper surface 122 of bottle closure 112 comes into 
contact with the suction cup as the closure-enters the 
serrated portion of the inner annular member 104. The 
suction cup has a hollow interior 124 which >communi~ 
cates with the hollow interior 126 of shaft 86, which in 
turn communicates through ori?ces 128 with the vac 
uum and pressure chambers 88 and .90. Ori?ces 128 
are positioned longitudinally of shaft 86 such that when 
the closure removing device 40 is in its downward posi 
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tion in contact with a closure member, ori?ce 128 is 
within vacuum chamber 88, thus drawing a vacuum 
within the interior 124 of suction cup 120 to cause the 
same to adhere to the upper surface 122 of closure 
member 112. After removal of the closure member 
from the bottle, shaft 86 is transported upwardly to its 
rest position whereupon ori?ces 128 are raised into 
communication with pressure chamber 90. The pres 
sure thus communicated to the interior 124 of the suc 
tion cup forces the closure member out of the inner an 
nular portion 104, whereupon it is conveyed by air cur 
rents into the closure collector 44 and thence to a hold 
ing container. Since compartments 88 and 90 are re 
spectively evacuated and pressurized, the upper and 
lower walls of these containers are preferably provided 
with suitable bushings, such as those made of nylon, 
through which the shaft 86 pass. In a preferred embodi 
ment, the orifices 128 of shafts 86 purposely vary from 
exact horizontal alignment with each other when the 
shafts are in their upward, rest position. Instead, the or 
i?ces of those shafts nearer the downstream side of the 
apparatus are slightly elevated from those near the up 
stream side of the apparatus such that when the shafts 
return simultaneously from the downward position to 
the upward position, the ori?ces of those shafts nearer 
the downstream side of the machine enter pressure 
chamber 90 ?rst, thus causing the closures to be 
ejected ?rst near the downstream side of the machine. 
The stream of air which is emitted from air source 42 
in the downstream direction hence ?rst contacts those 
ejected closures furthest removed therefrom, without 
interference from closures ejected from the more up 
stream closure removal devices. I 

The shafts 86 are caused to continuously rotate about 
their axes in an unscrewing direction by motor 128. Re 
ferring to FIG. 8, motor 128 drives drive chain 130 in 
the direction shown by arrow 132, the chain 130 pass 
ing about drive sprockets 134 and idler sprockets 136. 
The drive sprockets 134 communicate with gear mem 
bers 138 within gearing chamber 92, which in turn 
contact gears 140 on shafts 86, causing the latter to ro 
tate. The large gears 138 (FIG. 1) have a lengthy verti 
cal toothed surface of, for example, three inches, 
whereas gears 140 have perhaps a one inch toothed 
surface. As will be evident from FIG. 7, the shaft gears 
140 are adapted to vertically traverse the toothed sur 
faces of gears 138 as the shafts 86 are transported down 
and up during the closure removal operation, the gear 
138 continuously imparting rotary motion to shafts 86 
through gears 140. The upper ends 142 of shafts 86 are 
connected to slip couplings 94, which couplings are 
adapted to permit vertical motion to be transmitted to 
the shafts while permitting the shaft ends to rotate 
freely therein. Rods 144 extend downwardly from air 
cylinders 96 into slip couplings 94 to supply the vertical 
forces to shafts 86. 
The vacuum and pressure compartments 88 and 90 

are connected respectively to a continuous vacuum 
source 146 such as a vacuum pump (FIG. 1) through 
line 148, the vacuum source being driven by motor 
150. To avoid continuous loss of pressure through leak 
age from pressure chamber 90, this chamber preferably 
is pressurized in pulses, air being conveyed to this 
chamber through line 152 (FIG. 6) through air regula 
tor 154 and solenoid air valve 156 from a source of air 
pressure entering through connection 158. Air under 
pressure is also fed through pressure regulator 160 

8 
(FIG. 6) and thence through ori?ces 161 in nozzle 
manifold 42, the ori?ces pointing in a downstream di 
rection so that the air emitted therefrom serves to blow 
ejected bottle closures 112 into closure collector 44. 
Air entering through connection 158 is pulsed by sole 
noid air valve 156, and, as mentioned, is fed through 
regulators 154 and 160 respectively into pressure 

. chamber 90 and through ori?ces 161, so that the same 
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pulse of air pressure is employed to eject closures from 
the devices 40 and to blow the closures into collector 
44. The latter collector is connected by means of line 
162 through regulator 164 and solenoid air valve 166 
to said source of air under pressure through connection 
158. The air current thus generated in ori?ce collector 
44 travels in the direction of arrow 170 to blow the col 
lected closures through elbow 46 and thence down 
wardly through suitable plastic tubing or the like into 
a collector. Operation of solenoid air valves 156 and 
100 are controlled by signals from control box 84 in a 
manner to be described. 
As shown in FIG. 1, the cases of containers are 

slightly spaced one from another as they travel through 
the apparatus of the invention. After the closure re 
moving operation has occurred, the cases of containers 
are passed onto a conveyor belt 48. Should a shutdown 
or other emergency arise downstream of the apparatus 
of the invention, as at the container washing station, 
the cases may tend to “pile up" such that the spacing 
between cases disappears. Preferably, a sensor 172 is 
positioned in line with the cases downstream of the ap 
paratus of the invention to sense whether proper spac 
ing is being maintained between cases. If proper spac 
ing is not maintained, stop member 50 may be acti 
vated to prevent further cases from entering the appa‘ 
ratus until the downstream emergency is resolved. 
FIG. 12 depicts schematically one of the many logic 

systems which may be employed in the invention. The 
various electronic elements which are employed can be 
purchased commercially from, for example, Texas In 
strument Company, and the model numbers which ap 
pear hereinafter refer to this source of equipment. A 
latch memory unit 180 having 24 bits, four by six (cor 
responding to 4 rows and 6 columns of bottles in a case 
of bottles) may be employed as the data storage unit, 
and may consist of six No. 7475 quad latch memory 
units. Information respecting the location of such bot— 
tles as have closures is conveyed to the latch memory 
unit by the four closure detectors 36 (which indicate 
which of the four bottles in each of the six columns 
have closures thereon), and from the case and column 
sensors 32 and 34, the latter sensing and counting the 
columns of bottles moving past the closure detector 36. 
The signals from the case sensor 32 and the column 
sensor 34 are fed to a three-stage binary counter and 
decoder 182, which may be a combination of a No. 
7493 three-stage binary counter and a No. 7442 binary 
coded zero to zero decoder. The binary counter and 
decoder 182 is reset to zero when the case sensor 32 
senses the presence of a new case of bottles moving be 
neath the closure detectors 36. The columns of bottles, 
as they move past sensor 34, are thus counter by the 
three-stage binary counter and decoder 182, and sig 
nals representative thereof are fed through a six-line 
cable 184 to the latch memory unit. Thus, the number 
of the column of bottles being sensed (from the three 
stage binary counter 182) and the indication from the 
closure detectors as to which, if any, bottles in the par 
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ticular column being sensed have closures, together 
provide the latch memory unit with the speci?c posi 
tion in a 24 bottle case of those bottles having closures. 
This information in turn is fed through a 24 line cable 
186 to a multiplexer device 188 (which may be made 
of three No. 74157 multiplexer units), which in turn 
has 12 leads 191 leading respectively to the 12 sole 
noid-operated airvalves 100. 
As the case of bottles moves downstream from sen 

sors 32 and 34, the bottles again are sensed by sensor 
38 when the ?rst three columns of bottles have moved 
into alignment with the 12 closure-removing devices 
40. Signals from sensor 38 are led to a second three 
stage binary counter and decoder 190 which may be 
identical to that described above. Signals from this bi 
nary counter and decoder 190 are fed through appro 
priate circuitry to the multiplexer 188. Upon sensing 
the presence of the ?rst column of bottles by sensor 38, 
counter 190 counts 1, and the appropriate circuitry 
causes a signal to be sent to the multiplexer 188 where 
upon this device, drawing on the latch memory unit for 
the position of closed bottles within the ?rst three col 
umns of bottles in the case, energizes the appropriate 
solenoid air valves ‘100 whereupon such closure re 
moval devices 40 as are in line with closed bottles'are 
shot downwardly by air cyclinders 96 to affect removal 
of the closures. The signal pulse received by the multi 
plexer is of very short duration (e.g., 0.2 seconds), and 
when this pulse terminates, the closure removal devices 
are rapidly returned to their rest positions, during 
which return the closures are ejected and collected in 
closure collector 44. The signals generated by the mul 

' tiplexer may also be led to solenoid valve 156, where 
upon air under pressure is pulsed into the pressure 
chamber 90 and through ori?ces 161. The closure re 
moval devices 40 thus contact the bottle closures on 
the bottles for such a short period of time (less than 0.2 
seconds) that no hesitation in the smooth flow of bot 
tles past the apparatus of the invention is normally visu 
ally detected, and the cases of bottles move smoothly 
through the apparatus. The three-stages binary counter 
and decoder 190 continues to count the columns of 
bottles which pass sensor 38, and upon counting 4 (the 
fourth column of bottles), appropriate circuitry gener 
ates another pulse to the vmultiplexer 188 whereupon 
the multiplexer,: drawing upon the latch memory unit 
180 for the position of closed bottles in the remaining 
three columns of bottles in the case, again sends appro 
priate signals to the solenoid air valves 100 to activate 
those closure removal devices as are then in line with 
bottles in the second half of the case which have clo 
sures. After counting 4, the three‘stage binary counter 
and decoder 190 is reset to zero and is ready for an 
other case of bottles. Similarly, when a fresh case of 
bottles is sensed by case sensor 32, the three-stage bi 
nary counter and decoder 182 is reset to zero. Once in 
formation has been retrieved from the “bits” of the 
memory unit for operation of the solenoid air valves 
100, such bits are again ready to store information de 
rived from bottle sensor 34 and closure detector 36. 
Thus, the operation of the apparatus of the invention 
is completely automatic. 
Sensors 30, 32, 34, 38, 58 and 172 may be photoelec 

tric cell-light source combinations wherein the photoe 
lectric cell is on one side of the apparatus as the light 
source ‘is on the other side. Photoelectric cell opera 
tions (electric eyes) are well known to the art. Simi 
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larly, the electronic devices 36, 180, 182, 188 and 190 
include items of commerce, and these items, and the 
associated circuitry, need not be described in detail. 

It is to be understood that while I have illustrated and 
described one form of my invention, it is not to be lim 
ited to the speci?c form or arrangement of parts herein 
described and shown except insofar as such limitations 
are included in the claims. 
What is claimed is: 
1. Apparatus for automatically removing closures 

from containers arranged in predetermined regular 
geometric array, comprising:' 

a. means for transporting said containers relative to 
said apparatus; ' 

b. stationary closure-sensing means for sensing the 
position, in said array, of each container having a 
closure thereon; 

c. data storage means for storing information sensed 
by said closure sensing meanS relating to the posi- ' 
tion of containers having closures thereon; 

d. closure-removal means comprising a plurality of 
individually operable closure-removing devices ar 
ranged with respectto said pre-arranged array of 
containers such that said devices are momentarily 
positioned in substantial alignment with said array 
of containers as said containers are transported rel 
ative to said apparatus, said devices each being ca 
pable, when energized, of contacting and removing 
said closures; 

e. array-sensing means for sensing said momentary 
alignment of said array of containers; and 

_ f. energizing means responsive to said array sensing 
means and said stored data to energize such of said 
devices as are in alignment with said containers 
having closures so as to remove the closures there 
from. , 

2. The apparatus of claim 1 wherein said closure 
sensing means ‘ comprises a plurality of closure 
detection devices so positioned as to respectively come 
into metal-detecting proximity to said closures as said 
containers move relative to said apparatus. 

3. The apparatus of claim 1 wherein said closure 
removing devices are continuously rotated in an un 
screwing direction with rcspcct to the longitudinal axis 
of bottles aligned therewith having screw-on closures. 

4. The apparatus of claim 1 wherein said closure 
removing devices each have an inverted cup-shaped 
closure-gripping surface provided with serrations for 
gripping container closures, each such device being ca 
pable of vertical movement into and out of contact with 
said closures by said energizing means. 

5. The apparatus of claim 4 additionally comprising 
sources of vacuum and pressure to said closure 
removing devices to respectively retain said closures in 
said devices by applying vacuum thereto and ejecting 
said closures'therefrom by applying pressure thereto. 

6. The apparatus of claim 4 wherein each closure 
removing device is provided with an upwardly extend 
ing, hollow mounting shaft and wherein said apparatus 
includes vertically adjacent pressure and vacuum 
chambers through which each shaft travels, each shaft 
having at least one ori?ce therein permitting communi 
cation between its hollow interior and said pressure 
and vacuum chambers as said at least one ori?ce is ad 
mitted to each chamber; said pressure and vacuum 
chambers being so arranged that when said closure 
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removing device is in contact with a closure on a con 
tainer, said orifice will communicate the interior of said 
shaft with said vacuum chamber, and when said clo 
sure-removing device with a closure thereon is re 
moved upwardly from said container, said at least one 
ori?ce will communicate the interior of said shaft with 
said pressure chamber, thereby to cause the interior of 
said shaft to become pressurized and to eject said clo 
sure. 

7. The apparatus'of claim 6 wherein said closure~ 
removing device is provided, in its interior, with a suc 
tion cup communicating with the hollow interior of said 
shaft, whereby said suction cup comes into contact 
with an upper surface of said closure, thus retaining the 
closure within said closure-gripping device until the 
same is ejected by pressure from within said shaft. 

8. Method for automatically removing closures from 
containers arranged in predetermined regular geomet 
ric array, comprising: 

a. transporting said containers in said geometric 
array with respect to said apparatus; 

b. sensing the position in said array of each container 
having a closure thereon; 

c. storing information characteristic of the location 
of each container having a closure thereon; 

d. providing a closure removal means comprising a 
plurality of individually operable closure-removing 
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devices arranged with respect to said array of con 
tainers such that said devices are‘momentarily posi 
tioned in substantial alignment with said array of 
containers as the latter are transported with respect 
to said apparatus, said device each being capable, 
when energized, of contacting and removing said 
closures; 

e. sensing the moment when said array of containers 
is aligned with said closure-removing devices, and 
in response thereto and in cooperation with said 
stored information, energizing such of said closure 
removing devices as are in alignment with said con 
tainers bearing closures so as to remove said clo 
sures. 

9. Apparatus for automatically removing screw clo 
sures from containers arranged in regular geometric 
array transported with respect to said apparatus com’ 
prising sensing means for sensing the position, in said 
array, of containers having closures thereon, and clo 
sure removal means comprising a plurality of individu 
ally operable unscrewing devices so arranged as to be 
come aligned with said array of containers momentarily 
during passage of containers past said apparatus and 
capable of individually contacting and removing clo 
sures therefrom. 

* * * * * 


