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3,380,225 
CAP APPLICATOR 

Charles S. Ochs and Wilbur A. Nungesser. Lancaster, 
Ohio, assignors to Anchor Hocking Glass Corporation, 
Lancaster, Ohio, a corporation of Delaware 

Filed Oct. 12, 1965, Ser. No. 495,038 
9 Claims. (Cl. 53-110) 

The present invention relates to the sealing art and to 
a means for feeding and applying closure caps to con~ 
tainers and more particularly to a vacuum-type cap ap 
plicator where vacuum forces are used to support caps 
during their application to containers. 
While the great majority of closure caps are present 

ly made of thin steel plate or tinplate so that magnets 
may be used in cap handling apparatus including cap ap 
plicators for supporting or directing the caps, an in 
creasing number of such caps are made of non-magnetic 
materials and in particular of aluminum. Such caps are 
not satisfactorily handled on the present types of cap ap 
plicators where magnetic forces are relied on and the pres 
ent invention provides a cap applicator for non-magnetic 
caps using vacuum forces. 

Closure caps are conventionally applied to containers 
by sealing machinery in which the caps are fed and applied 
automatically at high speeds. The caps may be of the 
press-on variety Where a seal is obtained by pressing the 
caps directly downwardly on the container rim, however, 
a large portion of the closure caps now in use are of the 
screw-on variety where the caps are applied using some 
form of threads or lugs on their rims to engage cooperat 
ing members on the rims of the glass or metal containers. 
The vacuum applicator of the present invention may be 
used for both types but is particularly adapted for use in 
the more dii?cult operation of feeding and lightly apply 
ing caps of the screw-on variety to containers. 

This cap applying operation includes the feeding of the 
caps to the container tops and for screw~type caps in 
cludes a subsequent light rotation or coaxing of each of 
the caps onto the container threads which is performed in 
such a manner that the caps are correctly started onto the 
cap engaging threads or lugs on the container without 
cocking or jamming. In most sealing operations, a sub 
sequent ?nal sealing operation is performed on the applied 
caps to ?nally tighten each cap on its container to assure 
a tight seal and in many instances to provide an extreme 
ly tight or vacuum seal on the containers. 

Accordingly, an object of the present invention is to 
provide an improved cap applicator for use with both 
magnetic and non-magnetic closure caps. 
Another object of the present invention is to provide 

an improved cap applicator of the vacuum type. 
Another object of the present invention is to provide an 

improved cap applicator for applying screw-on type caps 
employing a cap supporting vacuum means. 

Other and further objects of the invention will be ob~ 
vious upon an understanding of the illustrative embodi~ 
ment about to be described or will be indicated in the 
appended claims, and various advantages not referred to 
herein will occur to one skilled in the art upon employ 
ment of the invention in practice. 
A preferred embodiment of the invention has been 

chosen for purposes of illustration and description and is 
shown in the accompanying drawings, forming a part of 
the speci?cation, wherein: 

FIG. 1 is a front elevational view of a cap applica 
tor in accordance with the present invention; 
FIG. 2 is a horizontal sectional view of the cap ap 

plicator of FIG. 1 taken along line 2-2 on FIG. 1; 
FIG. 3 is a vertical sectional view of the cap applica 

tor of FIG. 1 taken along line 3-—3 on FIG. 2; 
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FIG. 4 is an enlarged vertical sectional view of the cap 

applicator of FIG. 1 taken along line 4—4 on FIG. 3; 
FIG. 5 is a perspective view partially cut away of an 

other embodiment of the cap applicator in accordance 
with the present invention; 

FIG. 6 is a top plan view partially cut away of the 
cap applicator on FIG. 5; 

FIG. 7 is a vertical sectional view of the leveling mem 
ber of FIG. 6 taken along line 7-7 on FIG. 6; 

FIGS. 8 and 9 are vertical sectional views taken along 
lines 8—8 and 9-9 respectively on FIG. 6; and 

FIG. 10 is a vertical sectional view similar to FIG. 9 
illustrating another embodiment of the applicator. 

FIG. 1 shows an applicator in accordance with the pres 
ent invention mounted on a straight line sealing machine 1 
in which ?lled containers 2 are carried beneath the ap 
plicator 3 and thence to a ?nal sealing means (not shown) 
by a horizontal straight line conveyor belt ‘4. Side belts 5 
for gripping and moving the ?lled containers 2 beneath 
the applicator 3 and subsequently under a ?nal sealing 
head are driven at the conveyor speed. 
The applicator 3 in accordance with the present inven 

tion may be used on a variety of sealing machines. .One 
such sealing machine is illustrated in United States Patent 
No. 3,054,234 where the applicator maybe used in place 
of the cap applicator illustrated therein. In such sealing 
machines, the containers 2 are passed into a hollow steam 
chamber or hood 6 which contains a steam atmosphere 
which replaces the air atmosphere within the headspaces 
of the containers 2. This replacement of the air in the 
container headspaces occurs prior to and during the ap 
plication of the caps 7 to the containers 2 so that the 
atmosphere in the headspaces in the sealed containers con 
sists of steam. When the sealed package cools, the steam 
condenses creating a vacuum within the containers and 
thus increasing the life of the sealed packages by remov 
ing air and thus preventing oxidation of the package con 
tents. 

The steam system which supplies the steam for the 
above described chamber ‘6 provides a convenient source 
of vacuum for use with the cap applicator to be described 
wherein the preferred embodiment described utilizes a 
steam operated jet pump or vacuum creating device for 
creating a vacuum at the applicator. It is clear, however, 
that Where there is no steam being used that the source 
of vacuum for the cap applicator may be an air pump or 
other suitable vacuum source. 
FIG. 1 shows a means 8 for feeding the closure caps 

successively to the containers 2 moving towards the appli 
cator 3 on the conveyor 4. This cap feeding means may 
conveniently include an inclined cap chute 9 of the type 
described in the patent referred to above which feeds a 
continuous line of the caps 7 in a single ?le so that the 
lowermost cap remains in an inclined position with its 
forward edge 10 below the level of the rims 11 of the 
moving containers 2. Each container 2 engages a cap 7 
and draws it from the chute 9 so that it is loosely posi 
tioned above and in telescoping relationship with the con 
tainer rim 11. The chute 9 forms no part of the present 
invention and any cap feed may be used in which a cap is 
placed onto a container rim prior to the position indicated 
and where the forward cap guiding surface 12 of the cap 
positioning member 13 is located adjacent the cap top to 
guide the cap onto the lower surface of the cap positioning 
member 13'. 
The applicator 3 includes a mounting frame 14 con 

nected at the lower end of the cap feed chute by suitable 
bolts 15'. The frame 14 includes spaced side bars 15 which 
support the elongated cap positioning plate or member 13 
therebetween for providing the cap positioning or leveling 
action to be described below. The positioning member 13 
is attached to the frame Iby spaced mounting pins 16 and 
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17 which hold the member 13 in a normally pre-set cap 
guiding position. The height of the applicator 3 above the 
conveyor 4 is adjusted simultaneously with height adjust 
ments of the chute 9 and where the chute 9 is mounted 
on the hood 6 by adjustments of the hood height. 
Each container 2 engages a cap 7 in the lower end 

of the chute 9 and moves it forward onto the inclined sur 
face 12 of the cap positioning member 13 and then onto 
the vacuum supporting area 18 of the member 13 adja 
cent the apertures 19 provided below the hollow interior 
20 of the cap positioning member 13. The cap 7 is ?rst 
held generally level above the container threads 21 and 
then is moved downwardly against the threads and ro 
tated into light engagement with the threads 21 by the 
member 13 and a cap rotating means which in the pre 
ferred embodiment comprises a pair of counter-rotating 
belts 22. The belts 22 engage each cap as it leaves the 
vacuum supporting area 18 and turn the cap 7 into light 
engagement with the container threads 21. Other cap ro 
tating means may also be used including a single belt 
engaging one side of the cap preferably with a low friction 
elongated guide rail engaging the opposite side of the 
cap. 

In the embodiment of the cap applicator 3 as illustrated 
in FIG. 1, the interior vacuum cavity 20 communicates 
with a plurality of apertures 19 spaced in the bottom of 
the cap positioning member 13. As best illustrated in 
FIG. 3, the apertures 19 act as air entry points to provide 
the vacuum holding force on each cap 7 as it slides along 
the lower surface 23 of the cap positioning member 13. 
The vacuum holding apertures 19 are seen to extend only 
partially along the length of the cap positioning member 
13. In the apertured portion, the leveling action occurs 
in which each cap 7 is held level and with its skirt in 
telescoping relation to the container rim and above the 
container threads 21. Thereafter the cap rotating belts 
22 engage each cap and the cap positioning member 13 
and the belts 22 cooperate to commence the simultaneous 
downward and rotary movement of each cap 7. The un 
apertured or end portion of the cap positioning member 
13 acts to initially guide and to release each cap 7 in 
a level position under the control of the cap rotating 
means. Since the containers 2 pass under the cap applica 
tor 3 with their threads in ditferent positions, the caps 7 
necessarily engage the container threads at different dis 
tances along the cap positioning member 13 and the mem 
her is therefore made su?iciently long to insure a level and 
uncooked attitude for each cap regardless of the particu 
lar position of each container 2 on the container con 
veyor 4. 
As indicated above, FIG. 1 illustrates a typical sealing 

machine utilizing a cloud of steam around the cap appli 
cator 3. The interior cavity 20 of the cap positioning 
member 13 in this embodiment is connected by ?exible 
hose 24 to a venturi action or jet pump 25. This pump uses 
venturi action to draw air through the line 24 as steam 
passes between the entrance 26 and the outlet 27 of the 
pump 25 which is conveniently mounted in the steam 
supply line 28 coupled to the steam hood 6 at inlet 29. 
Such jet pumps are commercially available. 
The side belts 22 are conveniently driven by take-off 

means from the regular power system for the sealing 
machine including a drive belt 30 and a drive system in 
cluding a vertical drive shaft 31 and gear 32 adapted to 
drive suitable gears at the tops of :belt drive shafts 33 
(FIG. 2). 
FIGS. 5 through 9 illustrate another embodiment of a 

cap applicator 34- in accordance with the present invention 
wherein the cap support action is provided by a generally 
similar cap positioning shoe or member 35 wherein the 
vacuum support is provided by a pair of centrally posi 
tioned and spaced air inlets 36. In this embodiment, the 
vacuum forces at the two inlets 36 are made independent 
of one another by separate air inlet lines 37 each con 
nected to its own jet pump 38. In this embodiment the 
steam source for the individual air pumps 33 is also con 
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4 
veniently provided from the same steam inlet line 39 
which is used to create the steam atmosphere within the 
sealing hood or chamber provided around the cap appli 
cator 34. A separate steam outlet 48‘ within the hood is 
provided for each of the jet pumps 38. In this embodiment, 
the vacuum force on the caps is made more constant as 
the presence of a cap at one aperture or inlet 36 does not 
interfere with the vacuum holding force at the other air 
inlet. 
The vacuum support and positioning member in FIGS. 

5 through 8 may be used with the belts 22 illustrated in 
FIGS. 1 through 4. Either of the cap positioning members 
13 or 35 described herein may also be used with the cap 
rotating means illustrated in section in FIG. 9 where a 
moving belt 41 is provided on one side of the cap 7 and a 
low friction side rail 42 is provided at the opposite side 
of the cap 7. 

FIG. 10 illustrates another embodiment of a cap rotat 
ing means which may be used with a vacuum support 
member of the invention and which comprises a friction 
track member such as an elongated rubber or friction 
insert 44. In this embodiment a cooperating low friction 
guide rail 45 may be provided to facilitate cap rotation 
and to maintain each cap level during the coaxing opera 
tion. The cap positioning member 46 is preferably resil 
iently mounted to permit it to raise from its lowermost 
cap guiding position against the force of a spring means 
47 

It will be seen that an improved cap applicator has 
been provided which applies caps formed of non-magnetic 
material and where a vacuum force is employed in a 
novel manner to level and position the caps above the cap 
threads prior to the initial cap thread engaging rotation 
or coaxing operation. The application of the invention is 
readily applied to existing container sealing machines and 
may be used in place of magnetic or other applicators 
when the sealing machines are used with caps formed of 
aluminum or other non-magnetic materials or where the 
machines are being used interchangeably with magnetic 
and non-magnetic caps as the cap applicator provides a 
constant cap applying action independently of the cap 
material. 
The improved applicator also is conveniently operated 

with the regular steam source presently available on most 
sealing machines used in applying closure caps. For this 
reason, no independent or new source of vacuum is nor 
mally required for the cap applicator. 
As various changes may be made in the form, construc 

tion and arrangement of the parts herein without depart 
ing from the spirit and scope of the invention and with 
out sacri?cing any of its advantages, it is to be under 
stood that all matter herein is to be interpreted as illus 
trative and not in a limiting sense. 
Having thus described our invention, we claim: 
1. A cap applicator for applying screw-type caps to 

containers carried through a container sealing machine on 
a moving container support comprising the combination 
of means for feeding caps to the tops of moving con 
tainers, a cap positioning member including a vacuum 
cap support means mounted ‘beyond said cap feeding 
means for engaging and positioning caps at the rims of 
containers passing therebelow on the support, and cap 
rotating means mounted adjacent to said cap positioning 
member for turning caps onto the containers. 

2. The cap applicator as claimed in claim 1 in which 
said cap rotating means comprises a driven belt means. 

3. The cap applicator as claimed in claim 1 in which 
said cap rotating means comprises a pair of belts posi 
tioned for engaging opposite sides of the caps. 

4. The cap applicator as claimed in claim 1 in which 
said cap rotating means comprises a drag means posi 
tioned to engage oft-center portions of the caps. 

5. A cap applicator for applying screw-type caps to 
containers carried through a container scaling machine 
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on a moving container support comprising the combina 
tion of a cap chute for presenting caps to the tops of 
moving containers, an elongated cap positioning plate 
member positioned at the bottom of said chute, vacuum 
cap support means including an apertured lower surface 
on said plate member for engaging and positioning caps 
at the rims of containers passing therebelow on the sup 
port, and cap rotating means mounted adjacent to said 
plate member for turning caps onto the containers. 

6. A cap applicator for a container sealing machine 
for applying caps to containers carried through the sealing 
machine on a moving container support comprising the 
combination of a cap feed means, a cap positioning 
member mounted beyond said cap feeding means having 
a lower surface for engaging and positioning caps at the 
rims of containers passing therebelow on the support, 
said cap engaging surface having a plurality of apertures, 
and means for coupling a ?rst source of vacuum to certain 
of said apertures, and means for coupling a second source 
of vacuum to other of said apertures. 

7. A cap applicator for a container sealing machine 
for applying screw-type caps to containers carried through 
the sealing machine on a moving container support com 
prising the combination of a cap feed means, a cap posi 
tioning member mounted beyond said cap feeding means 
having a lower surface for engaging and positioning caps 
at the rims of containers passing therebelow on the sup 
port, said cap engaging surface being apertured, means 
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for coupling a source of vacuum to said apertures, and 
cap rotating means positioned adjacent to said positioning 
member. 

8. The cap applicator as claimed in claim 7 which 
further comprises a steam chamber partially enclosing 
said applicator, means for feeding steam into said cham 
ber, and said vacuum source comprises a steam operated 
air pump positioned in said steam feeding means. 

9. A cap applicator for a container sealing machine 
for applying caps to containers carried through the seal 
ing machine on a moving container support comprising 
the combination of a cap feeding means, a cap positioning 
member mounted beyond said cap feeding means having 
a lower surface for engaging and positioning caps at the 
rims of containers passing therebelow on the support, 
a plurality of apertures in said cap engaging surface, a 
steam chamber partially surrounding the applicator, means 
for supplying steam to said chamber, a plurality of steam 
operated air pumps in said steam supply means, each of 
said air pumps being connected to different ones of said 
apertures. 
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