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UNITED STATES PATENT OFFICE

METHOD AND.MACHINE FOR APPLYING
CLOSURES AND SEALING JARS

Gustave Glocker, Washington, D, C.
Application December 20, 1941, Serial No, 423,832
(Cl. 226—86) .

4 Claims.

This invention relates to a method for applying
closures and sealing jars and to a machine for
performing the method. More particularly, the
invention relates to a method and machine for
hermetically sealing jars by admitting live steam.
into the head space of a Jar just before the
closure is applied.

Heretofore there have been in use methods. and
machines for hermetically sealing jars which
have utilized a jet of steam or a body of steam
for the purpose of creating a vacuum in the head
space of the jar; the vacuum being caused by
the condensation of the steam in the head space
after the application of the closure. - All such
methods and the apparatus for performing such
methods have provided for the use of 3 consider-
able amount of pressure on the closure during
at least the peried required for the condensation
of the steam trapped in the jar. Other methods
have required the use of external weight or pres-
sure for even longer periods, extending in some
instarces throughout the time required to ceol
the jar and its contents. The machines avail-
able heretofore for performing such methods
have made provision for the application of the
required pressure to the closure for effecting a
permanent seal and such machines because of
these provisicns have been relatively slow in
their operation with the consequence that their
capacity for sealing great quantities of jars in
short periods of time has been greatly impaired.

In my Patent Number 2,280,070, granted April
21, 1942, T have disclosed a container and a clo-
sure therefor which provides such an effective
seal between the closure and the container as
to render it unnecessary to apply substantial
bressures to effect the seal. The present inven-
tion is based on my discovery that effective
hermetic seals can be secured with the sealing
arrangement disclosed in my prior application
by utilizing the weight of a plurality of closures,
and in some instances that of a single closure, for
pressing the lid carried sealing gasket into con-
tact with the jar.

In accordance with the present invention the
method for sealing jars is carried out by sup-
porting a vertical stack of closures in dispensing
Position at a. closure-applying station, intermit-
tently moving jars into the closure-applying sta-
tion, elevating the jars into contact with the
bottom. closure in the closure stack during the)
dwell in the intermittent movement, injecting
steam into the head space of the jar during its
movement toward the closure, releasing the stack
to permit the weight of the closures therein to
fall' on the mouth of the jar to at least mo-
mentarily deform a closure-carried sealing gasket
into sealing relation with adjacent surfaces of
the: jar; then withdrawing the jar and its at-
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tached closure while refaining the remaining
clesures in dispensing pesition;

The full nature of the method will be more
fully understood from a descriptien of the pre-
ferred’ ferm of machine which T have devised for
its execution. :

In the drawings forming a part of this appli-
cation like reference humerals indicate like parts
and:

Figure 1 is a side elevational view of the clo-
sure-applying and jar-sealing machine;

Figure 2-is a transvérse cross sectional view
on line 2—2 on Figure 1;

Figure 3 is a longitudinal cross sectional view
on line 83—3 of Figure 2;

Figure 4 is a plan view of a fragment showing
& closure feeding magazine and associated mech-
anism;

Figure 5 is a fragmentary side elevational view

‘of the parts shown in Figure 4:

Figure 6 is a transverse sectional view taken
on line 6—6 of Figure 4;

Figure 7 is a vertical cross sectional view taken
on: line 7—7 of Figure 4;

Figure 8 is a vertical sectional view of the
threat of a closure magazine, showing the posi-
tion of the parts as a jar is moved upwardiy
therein;

-Figure 9'is similar to the view in Figure & but
shows- the position of a jar just prior to the re-
lease of the clesures;

Figure 10 is. a vertical sectional view of the
throat of a closure magazine and shows: the posi-
tion' of & jar just after the release of the clo-

5 sures; and,

Figure 11 is a vertical secticnal view of the
throat of a closure magazine and shows the
position of a jar and its closure after the same
have started to descend.

The machine illustrated in the drawings has
& supporting frame consisting of spaced upright
members 8 and {2 between which is fized a
horizontal frame 14 which supports a table 18
over which jars to be sealed are moved in step
by step manner by means of an intermittently
operated conveyor {8. The conveyor 18 consists
of a set of sprocket chains 20 disposed at the
parallel edges of the table 16. The chains 20
extend into contact with sprocket wheels 22 and
22 at the respective ends of the horizontal frame
18,  The sprocket wheels 22 and 23 are mount-
ed for rotation with sprocket shafts 24 and 26,
respectively. The lower runs of the sprocket
chains 20 are controlled by sprocket wheels 28
mounted for rotation with a shaft 30 extending
between the support members 10 and 12. Jar
engaging bars 32 are fixed for movement with
the sprocket chains and constitute spaced means
for engaging a jar and moving the same along

‘the surface of the table 16,
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The conveyor is given an intermittent move-
ment by a pawl 34 which is pivoted to a rocker
arm 38 and which engages a ratchet wheel 38
keyed to the shaft 26. The rocker arm 36 is
supported by the shaft 26 for rocking movement
thereon and the end remote from the pawl is

T

attached to a connecting rod 40 through which . .

the pawl and ratchet mechanism is operated to

advance the conveyor along the surface of the

table 18,
on a pin 42 located eccentrically on a cam disc
44,

Screw threaded support columns 46 are fixed
to the frames (9 and 12 and exftend up-
wardly therefrom. 'These columns are internally
threaded and form bearings  for adjustable
cross head supporting shafts 54. The closure
magazines include a throat portion 48 on which
a stack of closures are supported by a plurality
of fingers 59 extending through the wall of the

throat. The closure supporting fingers 59 nor-

mally lie within the throat space and engage
under the edges of closures to be fed there-
through. The magazine throats 48 are fixed to
a cross head 52 which extends between the screw
threaded adjusting shafts 54. The adjusting
shafts 58 are journaled for rotation. in and with
respect to the cross head 52, L

The closure supporting fingers 58 are carried
by parallel bars 56 and 58 disposed at opposite
sides of the magazine 48. These bars are held
in- contact with the sides of the magazine 48
by means of interconnecting springs 60 and con-
sequently the supporting fingers 850 are projected
into the magazine throats to provide support
for a stack of closures. The fingers 50 are
withdrawn from their closure supporting posi~
tion by spreading the bars 56 and 58 against
the tension of the springs 69, in a manner more
fully described hereafter. :

A cam bridge 62 is adjustably supported on
pridge supporting standards 64 which are guided
for vertical movement in guide members 66 on
the side frames 10 and 12, -The lower ends of
the vertical bridge supports 64 are slotted-to
accommodate cams 88 which are adapted to raise
the cam bridge 62, the same being of sufficient
weight to follow the cam surfaces in a downward
direction of movement. The cam bridge §2 has
fized thereto for movement therewith cam mem-
bers 78 adapted to spread the bars 56 and 58
and thereby withdraw the closure supborting
fingers 58. The cams T8 lie in contact with roll-
ers 72 carried in brackets T4 on each of the paral-
1el bars 56 and 58.  The reduced lower end 6 of
the cams 78 permits the bars 56 and 88 to lie in
contact with the closure magazines 43. Should,
however, the cams 88 be rotated to permit the
cam bridge 82 to fall, the enlarged portion of
tne cams T will bear against the rollers 12 and
spread the bars §5 and 88, thereby withdrawing

the supporting fingers 58 from the. magazine

throat.

The table 18 is provided with a transverse ele-
vator sechion 78 located directly under the clo-
sure magazines 8. The elevator section 1§ is
supported on a yoke T8 which is guided in verti-
cally disposed brackets 80 and 82. The elevator
75 is urged above the level of the table 16 by
means of g lever 84 which is pivoted on the yoke,
as at 88, and which is spring biased around in-
termediate pivot points 88 and &0 by means of
2 spring $2 which has one end thereof attached
o the end of the lever and the other end thereof

The connecting rod 40 is supported.
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2,835,052

attached to a shaft 84 which extends between
the frame members 10 and 12,

The elevator 76 is, however, retained In its
normally depressed position in the plane of the
table 1§ by means of a cam 88 which is fixed to
and rotated with a cam shaft 98. The cam 98
lies in contact with a cam roller {83 at the lower
end of the yoke 78 to control the position of the
yoke. )

The cam shaft 98 is drven from a counter-
shaft 102 through engagement of a counter-
shaft pinion {04 with a cam shaft gear 186. The
countershaft {82 has fixed thereto a drive gear
183 which receives power through a drive pinion
{65 carried by a parallel drive shaft (87.

The lower ends of the magazine throats 48
constitute a steam chamber in each thereof
which is connected with a source of live steam.
The wall of the steam chamber may be pro-
vided with a plurality of steam jets [{§ con-
nected to a steam inlet valve 1i2 by means of a
steam conduit {{8. The steam valve 142 is nor-
mally closed and retained in closed position fo
biock passage of steam through to the steam
A lever 1i8
has been provided for opening the steam valve
112 periodically and in timed relation with the
upward movement of the elevator 16. One end
118 of the valve operating -lever 116 is pivoted
to the frame member {8 and the free end there-

- of lies adjacent the stem of the valve £i2. The
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lever §16 overlies a projection {28 on a cam plate
{22 secured to the cam shaft §8. The projec~
tion 129 is so located as to contact the valve
operating lever 146 to operate the valve 12 and
admit steam to the steam chambers in the maga-
zine throats at proper intervals. -

The magazine cross head 52 may be raised-and
lowered to accommodate the position of the same
to jars of different heights by rotating the shafts
54 in the screw threaded supporting columng 48,
the shafts 54 being journalied for rotation in the
cross head 52 but being held against longitudi-
nal movement of the shafts 34 therein. An equal
simultaneous adjustment of each shaft 54 is se-
cured by operating a hand crank 138 to rotate
a spur gear carried thereby which gear lies in
contact with a worm gear (32 that iz keyed to
one of the shafts 54. Each of the shafts has
keyed to its upper free end a sprocket wheel 134
angd. each of said sprocket wheels are embraced
by a sprocket chain 136 whereby each shait 54
is rotated in the same direction and to an equal
degree. S ’

The cam bkridge 82 can be adjusted to corre-
spond to the adjustment. of the magazine cross
head 52 by locating the same along the standards
54 at any point of adjustment represented by
passages |38 adapted to receive screws 138,

The cam disc 44, the cams 68, the cam §8 and
the cam plate 122 are all constructed and ad-
justed to obtain the sequence of operations as
hereinbelow described in connection with the
practice of a closure-applying and jar-sealing
method.

Assuming that a jar {48 is at the approach
to the sealing station under the closure maga-
zines, rotation of the cam shaft $8 will recipro-
cate the connecting rod 40 to operafe the rock
shaft 28 and the pawl and ratchet mechanism 84
and 38 to advance the conveyor (8 one position,
this position corresponding generally to the dis-
tance between two transverse conveyor bars 82.
The movement of the conveyor 18 will deposit
the jar (80 on the elevator section 16, -Mean-
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while the cam 96 hag been operative to depress
the yoke 18 with the result that the elevator sur-
face 76 has been in the plane of the table {8.
Upon arrival of the jar {48 on the elevator sec-
tion 16, the cam 96 will move away from the cam
roller 100 to permit the elevator 78 to rise un~
der the power of the spring 82. As the open
mouth of the jar 140 enters the magazine throat
48 and more particularly the lower end of the
magazine which constitutes the steam chamber,
the projection 120 on the cam plate 122 will
have moved to a position adjacent the valve op-
erating lever 116. Continued movement of tha
cam shaft 98 will permit the continued eleva-
tion of the elevator 16 and the opening of the
valve {12 to admit steam to the steam chamber
through the jets {10. In iis continued passage
upwardly, the jar {48 will have the head space
thereof filled with live steam and ag the cam
shaft 88 continues to rotate and as the elevator
18 continues to rise; the projection {28 on the
cam plate 122 will release the lever 118 permitting
the same to drop and permitting the valve {432
to close. However, at this time the cam mem-
bers 63 which are in contact with the support-
ing surfaces of the cam bridge support &4 will
have rotated to a point permitting the cam
bridge 84 to drop sufficiently to bring the wide
surface of the cams 78 into contact with the

rollers 72 on the spaced bars 5% and %8, thus ,

withdrawing the closure supporting fingers 52
and permitting the closures normally supported
thereon to drop to the mouth of the jar approach-
ing the stack of closures in the closure throat
48. It is to be noted particularly that the full
weight of the stack of closures is now on the
mouth of the jar within the magazine throat.
The upward movement of the elevator 6 con-
tinues momentarily whereby the stack of closures
is lifted and whereby the full weight thereof be-
comes effective to seal the closure at the bottom
of the stack to the mouth of the open jar with-
in the magazine throat 48. Continued movement
of the cam shaft 88 will cause the elevator 78
to descend, but before the jar thereon has moved
below the closure support fingers §8, the cams
68 become effective to raise the cam bridge €1
so that the springs 68 may again draw the bars
56 and B8 and their attached closure support-
ing fingers 58 inwardly to engage the closure
next above the one which has been sealed to the
mouth of the jar and thereby holg the entire
stack of closures in dispensing position.

The cam 96 will now depress the elevator 16
to a point at which its upper surface lies in the
plane of the table 16. At this point the ex.
tended surface of the cam 96 will remain in con-
tact with the cam roller 100 for sufficient length
of time to permit a further movement of the
conveyor mechanism 18, to initiate another seal-
ing cycle.

While the practice of the invention has been
described with regard to a particular machine
which embodies certain novel features, it is to
be understood that the machine may be modi-
fied in numerous respects without departing from
the spirit of the invention and that in fact other
machines may be used for the execution of the
method of applying closures and sealing jars in
accordance with the teaching herein so long as
such ‘machines make provision for the release
of the closure stack so that the weight thereof
may provide the pressure for executing the pre-
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liminary sealing contact between the closure car-
ried sealing gasket and the adjacent surfaces of
the jar.

I claim:

1. The method of applying closures to jars and
the like which includes the steps of support-
ing a vertical stack of closures in dispensing posi-
tion at a closure-applying station, moving a jar
or the like under said closures at said station,
elevating said jar into contact with the bottom
closure in said stack, releasing said stack where-
by the weight thereof is sustained on the mouth
of the jar to effect a seal between the jar and
the bottom closure, and withdrawing the jar and
closure while retaining the remaining closures in
dispensing position.

2. The method of sealing jars and the like
which includes the steps of supporting a ver-
tical stack of closures in dispensing position at
a closure-applying station, moving a jar or the
like under said closures at said station, elevat-
ing said jar into contact with the bottom clo-
sure in said stack, injecting steam into the head
space of said jar during its movement toward
said closure, releasing said stack whereby the
weight thereof is sustained on the mouth of the
jar to effect a seal between the jar and the bot-
tom closure, and withdrawing the jar and clo-
sure while retaining the remaining closures in
dispensing position.

3. A closure-applying machine comprising a
table, means on said table for advancing jars to
& closure-applying station, a . closure magazine
for holding a stack of closures positioned above
said tabkle at a point along the length thereof,
a jar-elevating means at said closure-applying
station and under said magazine, means for sup-
porting closures in said magazine, operating
means for raising said elevator to Position a jar
thereon at the mouth of said magazine, mecha,-
nism operatively timed with said elevator-rais-
ing means for withdrawing said closure support
to deposit a stack of closures on the mouth of a
jar, and means operatively timing said closure
support with the lowering of a jar to retain
stacked closures in said magazine while deposit-
ing a single closure on the mouth of a jar.

4. A closure-applying machine - comprising a
table, means on said table for advancing jars to
a closure-applying station, a closure magazine for
holding a stack of closures positioned above said
table at a point along. the length thereof, a
steam chamber below said magazine and dis~
Posed with its steam space in alignment with
said magazine, a valve for admitting steam to
said chamber, a Jar-elevating means under said
magazine, means for supporting closures in said
magazine, operating means for raising said ele-
vator to move a jar thereon through said steam
chamber and into contact with the mouth of
said magazine, separate means operatively timed
with said operating means for first actuating
said valve fo admit steam to said chamber dur-
ing the upward travel of said elevator and for
then withdrawing said closure support to release
a stack of closures thereon during the continued
upward travel of said elevator, and means oper-
atively timing said closure support with the low-

" ering of a jar to retain stacked closures in gaid

70

magazine while depositing a single closure on the
mouth of g jar.
GUSTAVE GLOCKER.




