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1. 15 Claims. (CL 226-82) 
The present invention relates to a container 

Sealing apparatus. 
An important object of the invention is to pro 

vide an apparatus for tilting or lifting caps with 
respect to containers. 
Another important object of the invention is 

to provide an apparatus by means of which air 
in the headspace of a container will be removed 
or displaced by a rarefied or heated medium or 
by a gas of such nature that spoilage of the con 
tainer contents will be prevented and which ap 
paratus is of extremely simple construction. 
Most prior apparatus used to displace air from 

the headspaces of containers are of the type in 
which steam displaces the headspace air. These 
apparatus are of two general types. In the first 
of these the steam has been jetted between the 
container, and the cap as the latter is being ap 
plied. The cap is then permitted to drop to 
closing position. In the Second type of apparatus 
the cap has been held in Spaced relation to the 
container mouth during the jetting of Steam into 
the headspace. The cap is then moved to sealed 
position. 

... In the first type of prior apparatus referred to 
above, it has been necessary to heat the cap before 
it moves adjacent the container in order to pre 
vent condensation of steam thereon during appli 
cation of the cap in the steam atmosphere. With 
such apparatus, a special heated cap chute struc 
ture must be provided. Since the cap chute must 
be open at its upper end, it is possible for steam 
to escape from the steam chamber through the 
chute. In any event, the steam tunnel must be 
of Special design. . . . . 

: In the second type of steam chamber appa 
ratus, wherein the cap is held spaced from the 
container during jetting of steam, Some special 
means must be provided to hold the cap in the 
desired position with regard to the mouth of the 
container. . . ." 

... By the apparatus of the present invention, the 
cap may be loosely applied to the container in 
the open atmosphereby a cap chute of extremely 
simple construction. The cap and container then 
move into a steam chamber So that the cap will be 
heated. The cap is then held tilted or Spaced 
with respect to the mouth of the container So that 
Steam may displace the air. Within the headspace. 
Subsequently, the cap is moved to Sealed position. 
The present apparatus may be used with air 

displacing media other than steam and, in such 
case, has the marked advantage of holding the 
cap spaced from the container without inter 
rupting forward movements of either. 

O 

2 
A further object of the invention is to provide 

a structure for moving the cap to a tilted posi 
tion with respect to the container which is of 
maximum simplicity and will hold the cap in 
tilted position without possibility of the cap 
dropping.from the container. 
The cap tilting structure provided by the pres 

ent invention preferably provides a means which 
will exert a downward pressure upon one portion 
of the cap to tilt the cap upon the container and 
thereby lift an opposite portion. This downward 
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pressure also serves to securely hold the cap in 
contact with the container. 
- Another object of the invention is to provide 
a cap feeding means which is highly effective to 
apply caps to moving containers. 
Caps are ordinarily applied to moving con 

tainers by passing the containers beneath an in 
clined cap chute. Because of the light weight of 
the caps, they are apt to slide off the container, 
during movement from the tilted chute. It is 
therefore usual to provide special elements on the 
cap chute to direct the movement of the cap 
between the chute and the container. These de 
vices usually exert downward and lateral pres 
Sure upon the cap and also function to substan 
tially level the cap upon the mouth of the con 
tainer. 
By the present invention, a magnetized element 

is provided adjacent the lower end of a cap chute 
or other cap feeding device, so that the cap will 
adhere to this element while being withdrawn 
from the chute by the container. 
While the magnetic effect of the element is suf 

ficient to hold the cap against free movement 
with respect to the element, this effect will not 
be strong enough to prevent the cap from being 
moved along the element by the moving con 
tainer. Hence, the cap will eventually be drawn 
from the magnetized element by the container 
and will fall into an at least substantially leveled, 
position upon the mouth of the container. 
. A further object of the invention is to provide 
a cap applying apparatus which is of such de 
sign that the cap will always be held firmly in 
contact with at least a portion of the container 
mouth from the moment that the container. 
contacts with the cap. in the chute until the cap 
is in fully sealed position upon the container. 
In any capping apparatus involving operations 

upon moving containers, there is always a pos 
sibility that caps will fall from containers by 
reason, of the movement of the latter. By the 
present invention, the cap is always held pressed: 
against the mouth of the container until it is en 
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tirely sealed. This is preferably accomplished 
by means associated with the capping chute, 
Such as the magnetized element discussed above, 
and by other elements which act to exert a pres 
sure upon the cap before the latter leaves the 
control of the element associated with the cap 
chute. In this way, the cap is at no time free 
to fall from the mouth of the container. 

It will be understood that the cap tilting or lift 
ing mechanism of the present invention may be 
used to lift a cap from a container while the con 
tainer is in any air-excluding atmosphere Such as 
a steam-filled or gaseous atmosphere referred to 
above or in any rarefied atmosphere. It may also 
be used in connection with devices which jet a 
gas or fluid into a headspace So as to replace the 
air in the headspace. It may also be used to lift 
a cap within a vacuumizing chamber or in any 
other situation where it is desirable to momen 
tarily lift a cap with respect to a container, for 
example, to insert Some Substance or object in 
the container. 
Other objects and advantages of the invention 

will be apparent from the following Specification 
and accompanying drawings, wherein: 

Figure 1 is a side elevation of the apparatus of 
the present invention, portions being shown in 
vertical Section. 

Figure 2 is a transverse sectional view on the 
line 2-2 of Figure 1. 

Figure 3 is a transverse vertical section on the 
line 3-3 of Figure 4. 
Figure 4 is a longitudinal vertical section of 

the portion of the tunnel shown at the left of 
Figure i, and 

Figure 5 is a top plan view of the lower portion 
of the cap chute of Figure 1. 
In the embodiment of the invention particu 

larly illustrated, the cap lifting mechanism of 
the present invention is used to lift caps so that 
air may be removed from the container head 
Space. Furthermore, the air removai is accom 
plished by means of a steam atmosphere. The 
apparatus thus disclosed may be generally de 
scribed as including a supporting conveyor if 0 
which moves filled and uncapped containers C. 
beneath a cap Supply chute . As a container is 
moved beneath the chute , the mouth of the 
container will engage the lowermost cap C' in 
the cap chute and withdraw it from the chute. 
The cap chute preferably includes a wiper f2 be 
neath which the cap will be drawn and which 
will serve to generally level the cap upon the 
mouth of the container. The wiper 2 includes 
a magnetic insert 3 which has the function of 
preventing the cap from sliding of its own weight 
with respect to the wiper 2 or the mouth of the 
container, though the power of the insert 3 is 
not sufficient to prevent the cap from being 
drawn from beneath the wiper f2 under the pull 
ing action exerted by the container C moving 
with the conveyor 0. 

After a cap has been loosely applied to a con 
tainer the continued movement of the latter with 
the conveyor f0 will bring the cap into contact 
with a cap lifting or tilting element 4 which is 
so, mounted that it will exert a downward pres 
sure upon one edge of the cap to thereby tilt the 
cap So that its opposite edge will be lifted in the 
nanner indicated in Figure. 3. At the time this 
tilting occurs the container and cap will be within 
a steam tunnel generally designated by the nu 
neral. 6 and steam. will thierefore reach the cor 
tainer headspace to displace all air therefrom. 
The container will then move beneath a cap 
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4. 
ping element of endless form mounted within 
element f4 and which will force the cap C to a 
fully seated and sealed position upon the mouth 
of the container. The run of the capping ele 
ment extends sufficiently beyond the outlet end 
of the tunnel 6, and in the open atmosphere, 
that the stem within the head space of the sealed 
container will be condensed to create a vacuum 
condition before the cap C moves from beneath 
the capping element T. 

In more detail, the apparatus of the invention 
disclosed herein comprises a supporting base 
element 20 including an upper surface 2 which 
is provided with a trackway or guide 22 for the 
Supporting conveyor 0. 

Filled containers are placed upon the conveyor 
f0 by any suitable means, either at random or in 
timed relation and the containers then move be 
neath the cap supply chute f, which is prefer 
ably of the type disclosed in the application of 
Edward M. Enkur, feo. F. Pahl and Louis L. 
Lauve, Serial No. 351,004, filed August 3, 1940, now 
Patent No. 2,433,549, for Container Sealing Ap 
paratus, except that the wiper includes the 
magnetic insert 3. As is described in said appli 
cation, the cap supply chute is provided with a 
guide-way 23 down which the caps slide, the end 
of the guideway being defined by upstanding 
shoulders 24 against which the leading edge of 
the skirt of the lowermost cap will contact. In 
this pesition, the lowermost portion of the cap 
skirt will be in the path of movement of the 
leading edge of a container mouth, but this cap 
will be held downwardly against the guideway 23 
by the pressure exerted thereon by transversely 
spaced arms 25 forming a presser element such 
aS described in Said application. 
When a container mouth contacts with the skirt 

of the lower:Thost cap, the cap will be drawn over 
the shoulders 24 and to the right as viewed in 
Fig. 1, thereby moving beneath the wiper 2 
as described in said application. Wiper. 2 com 
prises an arm 26 pivoted at 27 and having a 
tongue 28 extending forwardly therefrom to form 
the cap engaging portion" of the wiper. That is, 
as best shown in Figure i, the arm 26 of the wiper 
normally lies Substantially, parallel to the Star 
face of the cap chute guideway 23 and hence is at 
a fairly. Sharp angle with respect to the surface. 
of the supporting conveyor 10, while the cap en 
gaging Surface of the tongue 28 is at a smaller: 
angle with respect to conveyor f0. 

. As the cap is drawn over the stops or shoulders 
24, and after it gets clear of the chute, the mag 
netic insert Will cause it to remain in fiat con 
tact with the wiper, 12 as shown in Figure 1 so 
that it cannot, of its own weight, side in any 
direction. However, as the container continues 
to the right, the cap will be drawn from tongue 
28 to lie loosely and substantially flat upon the 
container mouth. The adjacent end of cap tilt 
ing element 4 is preferably sufficiently close...to 
tongue 28 that a cap will move into contact with 
element 4 before it is entirely free of the tongue. 
In this way the cap is always acted upon by some: 
element, which prevents it from sliding from the: 
container mouth. 

It will be observed that the provision of the 
magnetic insert prevents the cap from dropping: 
down upon a container mouth immediately its: 
trailing portion moves clear of the guideway 23 
of the chute. For example, the cap illustrated in. 
Figtre 1 as in contact with wiper tongue 28 is . 
entirely clear of all contact with guideway 23, 

7.5. and shoulders 24 because its trailing portion is: 
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actually between the shoulders as shown in Fig 
ure 5. Nevertheless, the insert 3 prevents: it 
from dropping directly downwardly. Hence, aside 
from preventing a cap from sliding off a con 
tainer mouth, the magnetic element causes it to 
have a more gradual swinging movement from a 
position at a sharp angle to conveyor 10, as When 
it is in the chute f f, to a position. Substantially 
parallel to conveyor 0. 

It is also to be noted that because of the tend 
ency of caps to slide laterally after they become 
free of a cap chute, it has heretofore been neces 
sary to provide horizontally swinging arms Spring 
urged toward each other to act upon lateral por 
tions of the cap, skirt to prevent it from moving 
laterally and also to exert a slight, lateral pres 
sure thereon to limit forward sliding movement of 
the cap. The provision of the magnetic insert 3 
in the wiper f2 will prevent all movement of the 
cap with respect to both the wiper, and the con 
tainer mouth. 
As stated above, before the cap is entirely free 

of the influence of the magnetic element 3, its 
forward portion will move in contact with the 
pressing element 4 which will exert sufficient 
downward pressure upon a cap to prevent it from 
moving laterally. . . . . . . . . - - - - - - - - - - - - 

The capping element 7 is also an endless ele 
ment formed of metal links including a flat cap 
engaging surface as shown in Figures 1 and 4, 
the links moving about sprockets 3 and 32 
spaced closer together than the rollers 29 and 30. 
The capping element 1 is preferably of the 
type disclosed in Patent No. 2,256,415, issued to 
Robert J. Stewart for Container Sealing Appara 
tus on September 16, 1941, that is, it is. So con 
structed that it exerts a downward, pressure 
along a line extending, diagonally, downwardly 
toward its infeed end. . . . . . . . . . . v 
The cap pressing or tilting element 4 is prefer 

ably formed of a fabric or similar material having 
sufficient bodily resiliency that it will not mar 
the surface of the caps, but, nevertheless, will 
exert a firm pressure thereon. As best shown in 
Figure 1, the pressing element 4 moves about 
rollers 29 and 30 but a substantial portion of its 
upper and lower runs are in contact. With the 
upper and lower runs of the endless capping 
element 7. :. . . . . . . . . . . 
The capping element 7 is driven at the same 

linear speed as conveyor 0 and the captilting ele 
ment 4 is driven at the same linear speed as the 
capping element f , because of the fact that a 
roller 3 a bears upon the upper run of element 
i4, to hold it in firm contact with the upper run 
of element 1 in the manner described in said ap 
plication of Edward M. Enkur, Leo F. Pahl and 
Louis I. Lauve. . . . . . . . . . . . . 

... It will be understood that the sealing element 
7 and the cap tilting element 4 are vertically 

adjustable, as a unit, with respect to conveyor f0. 
The chute f is also vertically adjustable to per 
mit it to operater with containers of different 
heights. . . . . . . . . . . . . . . . . . . . 
As best shown in Figure 2, when the cap press 

ing element 14 moves, from the roller, 29 at its 
inlet end while moving in the direction of the 
arrow shown in Figure 1, such portion of the belt 
will be transversely horizontal as shown in Figure 
2. At this time the belt will be moving between 
two vertically extending plates. 32a forming part 
of tunnel 6 and positioned closely adjacent the 
edges of the belt. Immediately beyond this point 
the belt 4 will move beneath a roller:33, which is 
rotatable on a pin 34 having its ends journaled in 
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6 
bearing brackets 35 and 36 positioned in cut-outs 
formed in the plates 32a. . . . . 
The brackets 35 and 36 support the pin 34 at an 

angle to the surface of conveyor O though the 
pin lies in a vertical plane at right angles to the 
conveyor. In Figure 3 the dotted line B indicates 
the horizontal plane in which the belt 4 would 
ordinarily lie at the point in its travel which is 
in vertical alignment with the axis of roller 33 
and it will be observed from this that the lowest 
end of roller 33 is beneath this line. In other 
words, the lowest portion of the roller 33 exerts 
a downward pressure on one edge of the cap: C 
so that the opposite edge of the cap will be lifted 
from the corresponding portion of the container 
mouth, thereby opening the headspace of the con 
tainer to the body of steam present in the tun 
nel 6. 

It will be observed that each of the brackets 35 
and 36 includes a horizontal ledge 37 at its lower 
portion which extends beneath the edge of belt 4 
to thereby prevent the flow of steam upwardly be 
tween the edge of the tilted belt and the plates 
32d at this point. 
Immediately after the belt 4 has moved from 

beneath roller 33, it will assume its normal trans 
versely horizontal position, restoring the cap to 
a horizontal position on the mouth of the con 
tainer. This will occur before the container 
leaves the cloud of steam within the tunnel 6. 
In addition, as best shown in Figure 1, the cont 
tainer will move beneath the influence of capping 
element 7 before it leaves the steam tunnel 6 
and this will cause the cap to be forced to a seated 
and secured position upon the mouth of the con 
tainer. Further travel of the container with the 
supporting element to and the capping element 7 
will cause the cap to be held in sealed position 
while in the open atmosphere so that the steam 
confined in the headspace will be cooled and con 
densed to create a vacuum condition in the head 
space. It will be noted that Figure 1 omits a por 
tion of the length of the elements 4 and T. 
The steam tunnel 6 may be of any suitable 

form, but extremely satisfactory results are obs 
tained if a quiet cloud of steam is maintained 
Within the tunnel in the manner described below. 
As shown in Figures 1 and 4, the inlet end of 

the tunnel is beyond the point at which a cap is 
applied to a container mouth. Hence the con 
tainer is closed by the cap before it moves into a 
steam atmosphere, even though retaining lugs on 
the cap skirt or the inside diameter of the skirt 
may prevent the cap from squarely seating on the 
container mouth under the relatively light pres: 
sure applied thereto by wiper f2 and cap tilting 
belt f4. 
Tunnel f6 is generally defined by the belt 4 

moving between the vertical plates 32d and two 
chambers provided with inner foraminous mem 
bers through which steam may flow. Referring 
to Fig. 3, the right hand portion of tunnel 6 com 
prises an inlet chamber defined by a side wall 40 
and upper and lower walls 4f and 42 respectively. 
A steam inlet pipe 43 is mounted immediately ad 
jacent the side plate 40 with its steam ports 44 
generally facing this plate. The inner side of the 
chamber is formed by carbon blocks 45 of substan 
tial thickness as shown in Figures 2 and 3 which 
are sufficiently porous to permit steam to move 
therethrough, but which materially decreases the 
force of the steam so that it will issue from the 
inner sides of the blocks in a quiet stream. 
The opposite Scie of the tunnel 6 is formed 

by a chamber 46 consisting of a side wall 47- and 
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upper and lower walls 48 and 49, respectively, a 
carbon block 50 forming the inner wall of the 
charaber. A steam Supply pipe 5 delivers steam 
to the chamber 46, pipe 5 hsving its jets 52 fac 
ing away from theiblock 5. 
... Steam in the pipes 43 and 54 is at relatively low 
pressure, for example, about if pounds. This 
Stearnissuing from the jets of the pipe against the 
walls of the respective chambers other than the 
ocarbon blocks 45, and 5C will have its pressure 
further reduced by the size of the chamber as 
compared to the diameter of the steam pipe. In 
addition, no steam will be forcibly jetted against 
the carbon blocks. The steam will move through 
th& carbor) blocks to enter the tunnel defined by 
the belt A and chambers 39 and it 6 with only 
sufficient force termaintain a quiet body-cf steam 
in the tunnel. The blocks 85 provided at the 
side of the tunnel facing the lifted-edge of a cap 
'C' are so mounted as to provide an obtuse angle : 
between each other and this has some effect ira 
guiding steam to the headspace of the container, 
though it will give no concentrated jetting ef 
fect. 

it is desirable to provide a jar centering device 
55 adjacent the portion of the path of travel of 
the stipporting conveyor 8 at which the cap sup 
ply chute and cap tilting arrangement are posi 
tioned. These centering belts inay be of the form 
disclosed in said prior Enkur, Pahl and Lauve 
application. 
While the embodiment 6isciosed illustratestine 

'cap ifting element of the invention in use with 
a.in apparattiS to remove aii froin the headspace 
of a container and seal the container, it will be 
obvious that the cap lifting element can be used 
in any situation where it is desirable to momen 
tarily ift a cap fron a container, and without 
regard to whether headspace air is to be removed. 
For example, the cap lifting mechanism of the 
present invention may be used to fift a cap from 
a container so that some substance or object can 
be placed in the containe. An instance of such 
use would be the lifting of a cap so that flavor 
ing or fortifying ingredients such as sait or vita 
mins, perhaps in pellet fora, can be added to the 
container contents. 
The terminology used in the specification is for 

the purpose of description, and not of limita-, 
tion, the scope of the invention being indicated 
by the claims. 

I. claim: 
i. in a -capping machi.e., Ynez, is to Sugport and 

move along a pre-determined path a container, 
having a cap loosely applied to its mouth, and 
means movable along at least a portion of said 
path to exert down Ward pressure upon a por 
tion of the cap to tilt the cap with respect to the 
container mouth so that an opposite portion will 
belifted from the container mouth, said last 
rained naeans including a portion which Willicon 
tact with the lifted portion of the cap. 

2. In a capping-machine, means to sugport and 
move a container having a cap loosely applied to 
its mouth, and a moving eradless belt of a width 
Substantially corresponding to the diameter of 
the cap to exert pressure lugon a portion of the 
gap to tilt the latter and theirely lift an oppo 
site portion with espect to the container mouth, 
3. In combination, endless means to support 

and nove a cofitainer having a cap loosely ap 
plied to its rinouth, an endless member innowing 
above said first-named neans and adapted to en 
gage the cap, and means in the path of move 
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ment of said endless member to tilt the latter 
and thereby cause the cap to be tilted. 

4. In a capping machine, endless means to supe 
port and move a container having a cap loosely 
applied to its mouth, an endless member moving 
above said first-named means and adapted to 
contact with the cap, means in the path of moves 
ment of Said endless member to tilt the latter and 
thereby cause the cap to be tilted, ; and means 
within the pathi of movement of said upper end 
leSS member to exert pressure upon the latter 
to move the capito sealed position. 

5. In a capping machine, endless means to Sup 
port and move a container having a cap loosely 
applied to its mouth, and endless member move 
ing above said first-named means and adapted to 
Contact with the cap, means in the path. Of moves 
ment of said endless member to tilt the latter and 
thereby cause the cap to be tilted, means to pro 
vice a heated atmosphere adjacent the point at 
which the cap it tilted to remove air from the 
Container headspace, and means within the path 
of movement of Said upper endless member to 
exert pressure upon the latter to move the cap 
to sealed position. 

*6. In a container capping apparatus, con 
tainer Supporting and moving means, means to 
apply caps to containers, a Steam tunnel open at 
both ends and having its inlet end Spaced rear 
wardly from said cap applying means and 
through which tunnel Said container supporting 
means moves, and means within Said tunnel to 
tilt the applied caps with respect to the con 
tainer mouths so that the steam in the tunnel 
may displace air in the container headspace and 
then Seal the caps upon the container mouths. 

7. In combination, means to Support a coins 
tainer having a cap loosely applied thereto, 
means to engage the cap, and means to move 
said last-named means to tilt the cap with re 
spect to the lip of the container and to then 
force the cap back to normal loose position on 
the container. 

8. "The combination "according to claim 7, in 
'cluding air removing means operative while the 
cap is tilted, and means to Seal the cap upon 
the container after it has been restored to nor 
inal loose position. 
9. The combination defined in claim 7, Where 

in Said container supporting means is a moving 
element and said cap engaging element is part 
of a, Enowing endless element. 

10. In combination, means to support a con 
tainer having a cap loosely applied thereto, a 
cap engaging element including a face positioned 
to extend diametrically across and above the 
Gap, and means to nove said element to posi 
tion said face at an angle to the plane of the 
container lip; and to then position said face par 
allel with the plane of the container lip so that 
the cap will initially be tilted with respect to the 
container lip and will then be returned to nor 
mal loose position by said element. 

11. The combination according to claim 0, 
including air removing means operative while 
the cap is tilted, and means to seal the cap to 
the container after it has been returned to nor 
mal loose position. 
12. The combination defined in claim : 10 

wherein said container supporting means is a 
moving element and Said cap engaging element 
is part of a moving endless element. 

l:3. In combination, means to support and 
move a container, and means moving with said 
container supporting means to engage a cap 
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upon a container and tilt the cap with respect 
to the container, Said last-named means includ 
ing a portion which will contact with the lifted 
portion of the cap. 

14. In combination, means to Support an up 
right container including a horizontally extend 
ing lip having a cap loosely applied thereto in 
Substantially horizontal position, a cap engaging 
element including a face positioned to extend 
horizontally and diametrically acroSS and above 
the cap, and means to move Said element to po 
Sition said face at an angle to the plane of the 
container lip and to then position said face par 
allel with the plane of the container lip So that 
the cap will be tilted with respect to the con 
tainer lip and will then be returned to substan 
tially horizontal position with respect to the con 
tainer lip and Sealed. 

15. In a container capping apparatus, con 
tainer supporting and moving means, means to 
loosely apply a cap to a container to substan 
tially isolate the container head space, includ 
ing the cap interior, from the surrounding at 
mosphere, a steam tunnel open at both ends and 
having its inlet end spaced from Said cap ap 
plying means and through which tunnel said 
container Supporting means moves, and means 
within the said tunnel to tilt the applied cap 
with respect to the container mouth. So that the 
steam in the tunnel may displace air in the con 
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tainer head Space, Said cap tilting means being 
positioned at such distance from the tunnel in 
let that the steam atmosphere will heat the cap 
before the cap is tilted, and means to then seal 
the cap upon the container mouth. 

EDWARD M. ENKUR. 
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