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: 1

In my copending application Serial No. 459,948
filed September 28, 1942, now Patent No. 2,412,862,
and.entitled Means and-Method for Hermetic Bag
and-Tube Closure, I have described one mode-of
effecting a sealed closure in flexible walled con-
tainers by flattening the mouths thereof, clamp-
ing.the containers, opening up.the mouths beyond
the line of clamping, and.injecting a sealing sub-
stance into the .opened mouths. :This invention
relates-to injection sealing,.and has for its prin-
cipal objeet the provision of improvements in
methods-and -apparatus.for injection sealing.
One :gbject :of -the invention is the provision
-means and-a method for securing proper dis-
ion. in- the 1n1t1al dep051t1ng of the injected
g substance.

. Another object of the mventwn is- the provi--

sion of means-and a method for securing improved
ult1mate distr1but1on of-the .injected sealmg sub-
stance by mampulatIon

Still-anether object of the invention is the pro-
yision pf means and a method for closing during
sealing. all -passage.ways from the. interior of the
ainer. to the outer atmosphere, ‘which would
mally exist-in tubular containers-as-commer-
y,manufac ed -in- spite of .the .use of the
iously suggested modes. of m,]ectlon seahncr
T obJects of-the invention include the pro-
v1s1o ofamproved mechanlsms for carrying on all

ef the .various steps involved :in the. sealing of :

contalners -as thereinabove briefly . deseribed.
: e and ther.objects:of the invention which
e set forth below in these specifications, or
3 ;joe apparent to one skﬂled in the art upon
readmg them I accomphsh by those procedures
and--in - those steuctures .and arrangements of
parts.of whlch I, shall now . describe an exem-
plary,embodlment Reference is;made to the ac-
corrpanymg“dra\yl‘r)g‘s wherein:

JFigure 1.is:a.-side elevation of my machine with
eertain parts cut away.

the same apparatus elements.

Flgure 3 is'a detail clevation showing a portlon
of .means--which -I may.employ for .causing vac-
uum spreadlng elements to travel with a con-
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etail perspectlve showing & liner
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mouth .opened by vacuum means, -and -the injtial
relatlon of an 1n3ect10n spout thereto
‘Figure 7 is a partial sectmnal ~iew of.a.con-
tainer showmg ‘the mouth of the 11ner engaged
by clampmg means. )
Figure -8 is a partial .elevational view :showing
an 1n3ect1on nozzle and means -for ct tmg it.

parts 1n sectlon 1llustratmg the mode of move-
ment of an mJectmn ozzle durmg the depos1t-
ing- of-the sealm<r substance.
Flgu;e 11" s parti 1 plan xiew 111ustrat1ng the
i ion .of a contamer durmg the
steps of mampulatmg mJected sealmg substance/,
Figure 12 is a part1al perspectwe view of a
sealed liner mouth
F1gure 13 is a part1al plan view of a contamer
for sealing.substance and various operating and
adjustment - elements associated -therewith.

20 Pigure 14-is a partlal Ve1t1cal sectlon showmg

in particular ‘theé .nozzle .pump and assoc1ated
parts.

Figures 15 and- 16 -are. respectively a sectlonal
view and an e'md elevat1on of 2 plunger . for the

25 pump.

vl
S

Figure 17 .is a .partial perspective view .of .a
heatmg element for the nozzle head and mount-
ing.means for. the heating element

JFigure 18 is a pertlal plan .view .showing - a
cam shaft and operating parts associated. W1th 1t

- Figure 19 1s a -horizontal sectlon through a

~ liner element showing a passage. way or ehannel

45

normally existing -in -these elements -in sp1te of
the usual sealing operations.

Figure 20 is a -partial.plan view of elements
employed by me-to permit closure of the chan-
nel aforesaid.

.Figure 21 is a. d1agrammatlc plan:view - illus-
trating -an alternatlve mode of motion of roller
elements in.manipulating an injected sealing sub-
stance.

‘Figure 22 is a partial plan . view showing.an-
other arrangement and mode of actuating manip-=
ulating rollers. )

‘Figure -23 is a partial perspective. view :illus-
trative -of elements.coacting to.actuate a switch
in the event a container.is notvpresent in a.con~
tainer-holding cage.

In-Figure 1, I haye shown -a. machine having
legs or supports 1 .and-2 upon. _whlch is mounted
a. main -frame 3. The container elements to.be
operated -upon are carried through the machine
in cages which.meve continuously in an elongated
path. At each end of -the machine -I journal
vertical shafts-4 and-5 in hrackets-6.and . ~The
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upper ends- of these shafts carry sprockets,

around which pass an endless chain 8.

Various carriage elements 9 are fastened to

the chain 8 and are moved by it. Side guide ele-
ments 18 are provided for the carriage along the
sides of the machine; and at the ends of the
machlne where the carriages follow an arcuate
path, they rest upon disc-like elements |1 and
i2 fastened to the shafts 4 and 5. HEach carriage
element 8 has pivoted to it an upper carriage ele-
ment {3, which is provided with a gear 14. The
upper carriage elements bear cages for the con-
tainers to be operated upon. Rack elements 15,
which may be mounted on the frame of the ma-
chine, may be employed to engage the gears 14
and by rotating them C(usually through 20°),
cause the confainers to be presented to operating
elements in various orientations from time to
time.
_ The machine has a central upstanding bridge
15 upon which various elements for operating
upon the containers are mounted. The machine
as thus far described is similar to the machine
of Patent No. 2,277,289, to which reference may
be made for further details of construection, and
for details of the elements for such operations
as the closing and securing of carton flaps of a
sealed liner end. In this case, I shall describe
in connection with a machine of this character
those: elements which perform the sealing func-
tions to which this -invention is addressed; it
being understood that other elements for other
operations may be included in the machine.

‘I shall further deseribe my invention as applied
to the exemplary problem of sealing the open
ends of tubular liners, which liners are located
in paperboard cartons.. It will be understood,
however, that the prineiples of the invention may
be applied to the sealing of other structures, and
in particular the mouths of bags, which may be
or may not be included in outer hoxes or cartons.
I have herein illustrated cages for lined cartons
in- a-simple fashion as comprising an upright 41
and arms {8 and {9 for engaging the cartons.
The nature and construction of holding the
means for the carton or other structures to be
operated upon may be widely varied, and do not
form a limitation upon the invention. For some
speeific’ constructions of cages, reference may
be made to the conending application of myself
and Louis J. Van Guelpen, Serial No. 450,704, filed
July 13, 1942 and entitled Improved Packaging
Method and Means, now Patent 2,443,293, issued
June 15, 1948. It may be further pointed out
that while I have shown herein elements for ef-
fecting'a seal at one end of a container, the con-
tainers may be up-ended and passed again
through the ‘illustrated mechanism for effecting
4 seal at the other end, or the apparatus elements
herein illustrated may be duplicated for the seal-
ing of the other end.

- In Pigure 1, I have shown an electric motor 28
for driving my apparatus. This is connected to
a gear reduction or change-speed apparatus 21,
which is connected by a chain drive 22 to a main
shaft 23 journaled below the base of the ma-
chine. A bevel gear Z4 on one end of this shaft
meshes with a bevel gear 25 on the vertical shaft
5, and by these means the main chain 8 of the
maching is driven, causing the carriages 9 to
move through their elongated path as set forth
above. -Drives for other parts of the machine are
also. ‘connected to the main shaft 23. A bevel
gear 26 on this shaft meshes with a bevel gear
2T on.a vertical shaft 28 journaled in the ma-
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4
chine frame and in the bridge {6 and serving to
drive apparatus elements mounted on the bridge.

Certain of these apparatus elements comprise
spreader fingers for the liner ends. In a bracket
28, mounted on the bridge, I journal short hori-
zontal shafts 39 and 31. The latter of these
bears g bevel gear 32 meshing with a bevel gear
33 on the horizontal shaft 28. The shaft 3i also
bears a sprocket, which is eonnscted by a chain
32 to a sprocket on a eam shaft illustrated in
Figure 18 and hereinafter described in detail.
The shafts 308 and 31 carry sprockets 35 and 36,
around which passes an endless chain 31. Pix-
tures are mounted at intervals on this chain, the
fixtures comprising slotted bodies 38 and slotted
spreader fingers 39 and 40. The fixtures and pins
engaging in slots in the fingers, and the inner
ends of the fingers are pivoted together and pro-
vided with a pin which not only engages in the
slot in the fixtures 38 but also provides a cam
follower riding in a cam track 41 formed in the
bracket 29. It will be noted that the lower part
of the cam track has a central depression, and
the action is such as fo depress the spreader
fingers and at the same time move their operat-
ing ends apart. For a fuller description of this
mechanism, reference may be made to my Patent
No. 2,277,289, noted above.

It will be understood that, in the particular
embodiment shown, containers of the type de-
scribed are placed in the various cages:. The
outer cartons forming part of these containers
are in squared up or erected condition and are
indicated at 42 in the drawings. They are lined
cartons; and the projecting ends of tubular liners
are indicated at #3. These liners are also squared

‘up because their hody portions are adhered to

the respective body walls of the cartons, and the
tubular liners thus open up when the cartons
are erected.

As the cages move along on their carriages, a
pair of folding rods, one of which is illustrated at
44, operates to engage and turn outwardly out
of the way the then lateral flaps of the cartons;
ahd these rods are continued through all that
portion of the machine in which it is desired to
hold these flaps-out of the way. The moving
container next comes beneath that portion of the
apparatus involving the spreading fingers as de-
seribed above. Through the action of the cam
track 4! and the fixtures by which these fingers
are mounted, the fingers are first caused to move
downwardly so as to enter the mouths of the
tubular liners. Then traveling with the contain-
ers, these fingers spread apart as they descend,
flattening the projecting liner mouths and juxta-
posing the walls thereof. This flattened condi-
tion of the liner mouths is illustrated in a number
of the figures of this application.

A result of the flattening operation just de-
seribed will be to bend the fore and aft flaps of
the carton outwardly so that these may be en~
gaged by folding elements, one of which is illus-
trated in Figure 1 at 45, and which operate to
fold and hold the fore and aft flaps in a sub-
stantially horizontal plane.

It is desired to clamp or hold together the
juxtaposed walls of the end of the tubular liner
along a line spaced downwardly from the actual
mouth of the liner. While other elements may
be employed for this purpose, I find it possible
to use the same folding rods for this purpose that
I have used for folding and holding the fore and
aft flaps. A preferred arrangement is illustrated
in Figure 7 where the rod 45 is shown as lying on
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e side of :the iliner: end, :while spaced rods 48
-andi41:lie-on-thewother. ‘The disposition of:these
rods:is such-that-the:liner-end:43 is-displaced. by
dhese. rods as :shown. Hence, -the juxtaposed
walls of the liner are held so securely fogether
$hdt wthe mouth of the liner -may be opened up
ghove -theline of holding or clamping pressure
and smaterial injected into the mouth without
encountering- the danger -of having-this'material
pass:the line:of holding ipressure and enter -the
actual-hody of the liner.

Next in -my -appargtus, I :provide: means for‘

o‘p_enmg up-the mouth:of the liner -above:the:line
ofiholding pressure soithat:a sealing material:may
be injected into it.. This means:preferably com-
prises wvacuum elements swhich, engaging the
Jjuxtaposed -walls cof ;the liner mouth, -then move
apart so.as to spreadithese walls to permit :the
entry ofan:injectionnozzle. This'is.-shown:most

¢learly iin Figure 6 Wwhere the liner mouth 43:is

shown:as-engaged and spread by vacuum elements
48 :and 49, while A nozzle 59, moving-in the direc-
tion . of the :dotted rarrow .is: shown:as -about to
enter the: liner :mouth. During the -action -of

sbreading the diner mouth, the vacuum :elements 9

48 and-49 must move-along with the liner. .After
- the -nozzle . has -entered the liner mouth, the
spreading -action:is:no:longer necessary:and may
he rdiseontinued. It-will be.understood that the

wvacuum elements-48.and 49, which.may be tubular

elements -of.soft xrubber,~will:release: the walls -of
the liner.mouth as:soonras they have ‘been dis-
connected from -the wvacuum tank .or pump and
connected:to the open:air. ‘The mechanism for

actuating the: vacuum elements will be bhest ap- 3

preciated from Figures-4:.and 5.

A support -8l iextends ‘horizontally from the
bridge .16, . The :cam .shaft, hereinabove men-
tioned, hut not :otherwise identified, is indicated
inFigure 4 at-52, and.is journaled in brackets 53
and: 54 on'the support 5. It.carries the sprocket
55.-engaged-by the:chain 34.

2A horizontal-element 58 is fastened to the sup-
port 5t :and .extends -pardllel -to .the bridge '18.
From the ends 0f this horizontal element, fork-
like :supports 57 and 58 :depend. The ends of
these supports-are.interconnected by rods 59 and

80. A :pair of -horseshoe members €4 :and .62 is
drilled to.aceeptithe rads:§9-and 60 and is slidable

on them. These-horseshoee:elements:are formed !

into a frame-by means of interconnecting rods
83.and 84, .theframe-being bedily slidable in the
direction :of ‘movement -of ~the containers, and
reversely. -

The vacuum ¢elements-48-and-49, heretofore de-
scribed, -are mounted .in tubular holders 65 and
66.
and 68. - These;plates.are arcuate in:cross:section,
and the ends of them are engaged in-arcuate slots
in the .horseshee members61 and 62. One of
these slots ds indicated -at.-69. The holders -65
and.66.are shown as having connection with flex-
ible conduits 718.and 1, by means of which the
vacuum:elements:may- be connected with a valve
means, hereinafter described, and :thence to'a
vacuum . tank.or.pump, not.shown.

It will. be clear.from Figures -4 and 5 that as
the plates-6T and 68 slide upwardly in the arcuate
slots 89, they will approach each other,-bringing
the-vacuum elements.against the flattened mouth
of- X2 liner-43 in the position shown: in dotted lines
in the .latter .figure. -As-the -plates:thereafter
slide.away from.each .other, they -will: cause the
vacuum elements to spread the walls atthe mouth
of the liner as.indicated.in. Figure.6;: and there-

These in:turn are:mounted  upon :plates 67

<
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next toibe described.

6
after ithey ‘may e "ca,used :to relemse 1the - itner
mouth.

For-moving:the-plates, I:provide:a mechanism
A frame -comprising bars
12 and 13 :and:a connecting xod 74:is pivoted :to
the:support-Al.at 18, A:forkedsmember 76 -has

one of its. ends pivoted-and:slidably -mounted.on

the rod :T4. Jts:forkedend straddles:the: tubular
member65-and:-is-pivoted thereto.

* The cam:shaft 52 -bears at:its end:acam 'l;1.
A:cam:follower 18 :is:mounted-on a:slotted -mem-
ber ‘19. The:shaft 52 passes:through dhe:slot 80
in this member, and the member is-retained :hy
a:collar :81. The lower end of -the member is
pivoted -as. shown at 82 to.ends of the bars 12
and 73 projecting -beyond -their pivot point -15.
It will- be understood ‘how-the action of the cam

AT will be to:rock:the frame comprising bars 72

and 73 -and to move the plate -67 through the
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action-of the forked -member:16.

- -On the opposite side of the apparatus I provide
a similar-frame consisting.of bars 83-and -84, the
lower- ends  of which -are connected by :a rod 85.
This rod inturn is connected to:the tubular -mem-
ber -66 ‘by-a forked link 86. I provide a cam 87
near the opposite end of the shaft 52 -and again
I provide  a -slotted, vertically movable -member
88 with a cam follower 89 for moving the bars 83
and 84. Beeause the inner end -of the support
El-is not free, I.prefer to pivot the bars 83:and
84 at their-extreme-ends to brackets 90.and 9
on the support ‘51, and to pivot :the vertically
movable element 88 to the bars intermediate their
ends as;shown-at92. The cam 87 is similar to-the
cam: 11T but of opposite :hand, .i. e, it has a
protuberance where-the -other cam hasa depres-
sion. Hence, the movement of the frames formed
by the bars and rods 12, 13, 74 and 83, 84, 85, is
equaland opposite, Spring meanssuch as shown
at 53 may be employed- to hold the cam followers
in contact with the ‘cams.

It will be evident in Figure 4 that the mech-
anism comprising the:frames 61 and 62 together
with ‘the vacuum devices 48-and 4% .and their ap-
purtenances, is :movable: by sliding ‘on the rods
59 and 60. When this occurs, the members 76
and-86 can likewise slide on-the rods T4 and 85.
By moving these elements I can-cause the vacuum
devices to follow .or ftravel with the cartons in.
the machine for-a sufficient -length -of time to
permit the vacuum devices to open up the end
of the liner beyond the line of ‘clamping pressure
and to permit the nozzle 50 to-enter the open end
of the liner. I:provide means for moving this
structure automatically. A bar 94 (Figure 4) is
affixed to the bracket or support 56 and extends
toward the portion of the -machine .where the
liner ends are spread. ‘Intermediate its ends-the
bar 94 is:bent downwardly as-at 24a¢. Referring
to Pigures 1 and 3, it- will be seen that a carriage
95 -is slidably mounted on the free horizontal end
of the bar 94. 'This carriage is connected with
the framework supporting the vacuum members
by a push-pull rod 86. This rod will preferably
be provided with pivoted joints to:prevent bind-
ing. The carriage 95 is'moved to the left by the
fixtures 38 of the spreader -mechanism, or by
other elements on the -chain 31. Instead of
engaging the carriage directly, however, ~such
elements engage the upwardly extending end of
a lever 97 pivoted on the bracket and having an
opposite end lying-along the bar 94. When ‘the
carriage 9% has been moved the desired distance
to the left in Figure 1;the horizontal end of the
lever:97 will encounter: the.upwardly sloping.pox~
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tion 94 of the bar 94. - The lever Will bé moved
in a clockwise direction, lowering the upstanding
end and bringing it out of contact with the ele-
ment 38 or other abutment on the chain 37. This
will release the carriage, whereupon a spring 88
engaging the carriage at one end and a suitable
abutment such as the rod 99 at the other, will
return the carriage to the starting position. 'The
carriage construction is detailed in Figure 3.
It will be understood that the latch lever 87 will
be returned by gravity or by a spring to starting
position so as to be engaged by the next abut-
ment on the chain 37.

As hereinabove indicated, when the .vacuum
devices 48 and 48 open up the liner end, a noz-
zle for depositing sealing substance swings into
it. © This nozzle 58, as will hereinafter be more
fully deseribed, is pivoted. Its initial position is
shown in Figure 6. 'When it first enters the open
liner mouth it swings in a’ clockwise direction
until it comes into a position to deposit sealing
substance in the forward end of the liner open-
ing. 'The direction of this swing is shown by the
dotted arrow in Figure 6, and the position of the
nozzle at the end of it is illustrated in Figure 9.
The movements of the nozzle are coordinated
with the movements of the carton and its liner.
As soon as the nozzle has reached the. position
shown in Figure 9 and has deposited sealing sub-
stance at the forward end of the liner, it begins
a reverse swing in the direction indicated by the
dotted arrow in that figsure. This, together with
the forward movement of the carton, brings the
nozzle finally to the position shown in solid lines

in Figure 10, where it is depositing the sealing s

substance (88 at the extreme rear end of the
liner mouth. Immediately thereafter, the nozzle
begins a return swing in the first direction as in-
dicated by the dotted arrow in Figure 10, until it
assumes the position shown in dotted lines in
that figure. Then the linerend can pass beneath
the nozzle.  As soon s the carton-and its liner
have cleared the nozzle, it then is returned to the
initial position shown in Figure 6. Suitable
means coordinate. the flow of the sealing sub-
stance through the nozzle'with the movements of
the nozzle, as will be described. ;

The specific means for moving the nozzle are
shown ‘in Figure 8.  The nozzle is pivoted upon
a8 tank or container i8¢ for molten sealing sub-
stance, and the nozzle bears a gear segment {32
meshing with another gear segment 123, also piv-
oted'on the'tank at 184, “An extension 185 on the
latter gear segment is eonnected by a rod {86 to
a slotted member 107 bearing a cam follower
168. The cam shaft 52 hereinabove described
passes through the slot in the member {87, It
carries o cam {88, against which the cam follow-
er 108 bears. The wember 167 is slidably con-
fined between this cam and a collar 1i{0 on the

-shaft. The circular portion of the surface of the
cam represents the idle portion of the nozzle
cycle; and the remainder of the cam is appro-
priately shaped to brmg about the timed series
of nozzle movements which has been destailed
above. The cam follower is kept against the
cam surface through the action of a spring (41,
" Referring to Figures 13 and 14, the tank or
eontainer §01, which is suitably rmountocl on the
bridge {§ of the machine, is provided Wwith one
or mere heating devices 112 to keep the sealing
material within the tank molten ‘or injectable.
At the point where the nozzle ‘is mounted, a nip-
rle 112 passes through a perforation in a wali of
the.container,

A cylindrical fitting 114 on the ;
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inside of the container is threaded onto the
nipple, a tight joint with the container wall be-

‘ing obtained by compression between the end of

the cylindrical fitting and a shoulder 115 on the
nipple,

“The nozzle 50 is formed with a hollow hub
i 16 which passes over the outer end of the nip-
ple-and is threaded, engaging a threaded collar
£17, having an inturned end wall which is held
against another shoulder 18 on the nipple.
Packing may be used at this point if desired. In
the manner just described, the nozzle is mount-
ed rotatably on the container with its hollow in-
terior in communication with the hollow interior
of the cylindrical fitting (14.

The fitting 114 forms the cylinder of a pump
to force molten sealing material from the inte-

rior of the container out through the end of the

nozzle. The fitting is provided with a perforated
end plug It9, through which a piston rod 120
passes. This piston rod threadably engages a
piston {24, which is detailed in Figures 15 and
16 and which is perforated as shown at 122, A
short. threaded rod 123 affixed to the piston car-
ries g sliding valve member 124, which is urged
against the piston by a spring 125 engaging an
abutment washer §25 held at the end of the rod
{23 as by a cotter pin 121. The cylindrical fit-
ting (44 is perforated as at 128 to permit the
entry of the molten sealing substance, and it
will be clear that a stroke. of the piston to the
left in Pigure 14 beyond these perforations will
tend to force the molten sealing substance out
through the hollow of the nozzle. The piston
valve arrangement, which has been described,
permits the sealing material to pass through the
perforations of the piston upon the return stroke.
The piston rod {20 is shown as pivoted to a rod
129 which slides in a tubular lever {30. 'This
lever passes through a perforation in the cover
{8fa of the container and is there affixed to a
shaft 13§ journaled in a bracket 132 on the cover,
and bearing upon. its opposite end a lever 133
with a cam follower 134 bearing against a cam
i35 which is on the cam shaft 52. By these
means the pump is operated in timed relation to
the movements of the lined cartons.

The fitting {14 also has a hollow upward ex-
The lower part of this extension
is formed to provide a set for a ball {37. A spring
138 presses the ball against ifs set, in turn is
controlled by a threaded rod 139 which passes
through another perforation in the cover 0iqg
of the container and carries a thumb nut or the
like 148. Sidewise perforations {41 in the up-
ward extension 136 permit the ball to act as a
relief -valve for the molten sealing substance
should:the passage of this substance through the
nozzle be impeded.

To apply heat to the nozzle itself, I prefer to
provide an electric heater (42 of circular form
(see Figure 17), which by means of a bracket
{43 affixed to the container, is held adjacent the
hub portion of the nozzle while permitting the
nozzle to swing on its pivot. The nozzle is also
valved. A rod {44 acting as a needle valve at its
end passes through the nozzle and leaves the hub
portion thereof through a gland {45. - A lever 146
pivoted at {47 on the nozzle hub has o forked
end which engages abutments 148 on the end of
the rod {44. A spring 149 engages between the
lever and the hub, tending to urge the lever to
valve closing position.. The valve and its lever ro-
tate with the nozzle; but they may be operated in
any nozzle position by means of a push rod 150
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stidably: journaled:in & bracket: I81 and having a:
-rounded: head: 152 which: engages: a. similar
rounded: head: 153 on: the lever..

_Figure: 18 shows. ‘the. cam  shaft. 52: and the
various cams thereon. The: cams: hitherto: de-
seribed; are identifiable: by their index: numerals..
The cam follower {34 is:held against the cam: 135
by, a: spring: {54 engaging the lever arm. {33 and:
a-bracket 155 affixed to:the:container 3.

The: rod $80- which. operates: the nozzle: valve
is: engaged by one end: of a lever 5% pivoted: as:
at 157 on the machine:frame and: carrying & canm:
follower: 138. 'This follower bears-against.a: eam:
159.which is also.affixed to the cam-shaft §2 and
which: operates. to control the nozzle fiow valve:in
proper timed relationship: with the movements;
of the machine.. The- flexible: tubes 8 and: T
from. the vacuum means are:-connected: to a con-
duit 169:through a valve - means 184. - The plunger-
of. this: valve means bears against a-cam; 163; on
the: cam. shaft 58, and in this. way. the: vacuum.
means are caused to.engagerand.release the: walls:
of the liners. 43. at proper timed intervals.

The. sprocket 55. which. is driven: by. the chain.
34, is. preferably. affixed. to, the: camr shaft &2
through. the ageney of. a:slidable clutch member
163. The clutch member is operated by a forked:
bell crank. 164, pivoted.en the machine and. con-
nécted, by a.link 188 to. the. armature. 168. of a.
solenoid 16T.. A rod. and. spring arrangement.
{68, or its equivalent, is employed. to. unge. the:
hell. crank, to a. position. in® which. the cluteh. is
open. when. the, solenoid is de-energized. - Thus,
the. energization. of the. solenoid, is requirad. for
the operation: of the cam shaft. and. all of the.
various machine operations. which. it. controls..

The solenoid is energized by current. from:
power leads 169; and will be controlled. by a. start-
ing switeh. (not shown); but.I also locate. in the.
circuit of the solenoid 167 safefy dgvices of
various.kinds which will operate’ to break the.
solenoid, cireuit upon. the occurrence. of unfavor-
able  conditions of machine operations. One. of.
these safety devices may be a_ thermostatic
switch {78 which, in thermal contact with. the
container, will. prevent the operation of the cam.
shaft unless the sealing material is at a proper
temperature for use.

- It will be clear, if g lined carton fails for same
reason-to be placed in one of thie cages {7 of the
machine; the dischargs of sealing material from.
the nozzle should be prevented: - I have shown
o way-of: accomplishing this by locating a mer-
cury switch- {74 or its equivalent-in the circuit of’
the-solenoid; causing it to be actuated by mecha-
nisim- best seen- in: Figure-23.. Here the mercury
switeh IT1: is carried by a. lever- 112 affixed to g
shaft 113, The-shaft is journaled in anysuitgble
bracket- means: 174:and carries a pair-of-arms 7%
and: {16 to- which: are attached a light rod {97
Ttewill'be-noted from: Figure 23 that the rod i3
is:located in such a position with-respeect-to. the-
carton cages [T, as these travel past'in the direc-
tion of the arrow; that the:carton 42 in the cags-
will; raise-the rod 1171 to.the position shown in
dotted ‘lines: This. resulls- in- a. lowering: of’ the.
mercury switch 1Tl to the position:also-shown in
dotted: lines, and a consequent: closing of the cir-.
cuit through the switeh. Ify however, there is:
no: carton: in. the cage, the rod: {1 will. agsume
_the position:shown:in solid:lines. Tt will'be nrged:
to this position by s spring 118 engaging amarm:
118; on the shafti k13:. The mercury: switeh. {7{
will be-raised: and:the: cireuit; therefore, broken.
The: arrangement: ofi parts: is: such that:the red!.
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1T and its: supporting arms will not interfere
with the other mechanism: in any position; and
a stop. [88:is used to: define the. lowermost posi-
tion: of the rod I17.

After the molten sealing material has been in-
troduced into: the open liner mouth in the way
and by the mechanism aforesaid, I provide means
for manipulating waills of the liner mouth so.as’
to spread the sealing medium and insure an
hermetic seal. These means are in the nature of
rollers engaging the outer surfaces of the walls
of the liner mouths. Since: points of weakness
in sealing may occur at the extreme ends of the:
fattened liners; T find it preferable to roll the:

5 Hner walls progressively from the:mid liner sec-

tion to the ends thereof. 'Fhere are several ways
in which this may-he accomplished. Reference
is now macde to-Figutes 1, 2:and 2a. In g bracket
£84 on. the machine bridge: 18, I journal shafts
§82 and 183. At their lower ends, these:shafts
carry rollers, one of which is indicated at 184
in Figure 2a. Intermediate their ends. these
shafts carry gears, one.of which. is. indicated in:
the same figure at 185, At their upper ends; the:
shafts carry bevel gears: {86.and. 18T. These gears:
mesh: with bevel gears {88.and 189 on:a shaft, {90
journaled in brackets. at. 181 and. 182. A bevel
gear 1§3.meshes with another. 194, on a horizontal
shaft 85, which. in. turn. is. connected by bevel.
. gearing to a vertical.shaft 196. Bevel gears. 191
and 188 connect the vertical shaft to the main
drive shaft.23 of the machine.

The compaiion pressing rollers {89 and: 208 are.
mounted on shafts. 281 and 282, which are jour-
naled.in beil cranks 203 and 284. The upper ends
of the shafts carry spur gears 2¢5 and 266 which.
are capable of meshing with the spur gears. 185 on
the shafts {82 and 183, Springs 287 and 208 urge
the bell eranks into.such position that the press-
ing rollers will be brought together; and regula-
tion of the springs will permit. regulation. of the:
pressing force. The bell cranks. 203 and 204 are
interconnected by a linkage 288: I have shown a
cable 210 attached to the linkage which, passing
over a sheave 211, extends downwardly and is
attached toa slotted bar-212 slidably mounted on
the shaft 22 'The bar has a cam follower 218
which engages a cam 214 on the shaft. A spring’
24% keeps the cam follower in contact with the:
cam. It will be evident-a pull upon the cable
will result in moving the pressing rollers 184, 199;
etie. apart, while release of the:cable will' permit -
them. to move together undér spring pressure:

As Best seen in Figure 10, the pressing rollers
are preferably grooved as at 216, so as to form a
bead of: sealing substance as shown at” 2T in
Figure 12: This assists in the distribution of ‘the
sealing substance and makes for-a more positive
geal. Since the rollers are driven, they may: also
be fluted vertically (Figure 10) so as to increase:
their frictional contact with the walls. of the:
liner mouth. . :

When- the liner mouths: Have bheen- flattened,.
clamped by the rods 45; 46; and 4T, opened up by
the vacuum devices, and injected with: sealing
subistance; the pressing and' distributing action
occeurs which. will’ be best appreciated in Figure
117 The lner 4% comes into the position shown
in solid: lines at the right, while the  pressing
rollers.28% and 288q. lie apart. Then these rollers,
through the action: of the mechanism herefn--
above described; come together at about the mid-
section of the liner end: They are driven; and the.
" lined:carton is also. being: moved by the cage.in-
5 the direction: of' the solid. arrow in: this: figure.
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The result is a rolling and distribution of the still.

softened sealing material from the mid-section
of the liner mouth toward the trailing end there-
of. Next the gear {4 on the cage base {2 engages
the rack {5 on the frame and the entire cage,
with the carton and liner, is rotated through
180° on a vertical pivot, as will be clear from the
showings in dotted lines in Figure 11. The former
trailing edge is now the leading edge, and is about
to: pass between the separabed roils 184 and 189
of the second set. These rollers wiil come to-
gether at about the mid-section of the liner
mouth and complete the rolling and distribution
of the sealing substance.by rolling the unrolled
portion of the liner end. During or immediately
following the rolling. operation, the sealing sub-
stance will have set; the seal is now effected,
and the liner end may be folded and the carton
may be closed by metheds and mechanism hith-
erto known in the art and set forth in patents
referred to above.

Other ways of vressing and distributing the
sealing substance may be employed. In the show-
ing of Figure 21, a pair of pressing rollers 2¢8
and 249 are first brought together as shown near
the mid-section of the liner end. Then the shafts
upon which these rollers- are mounted are first
moved forwardly in the direction of the solid
arrows at a speed faster than the speed of travel
of the liner. This will result in rolling the liner
from its mid-section to its forward end. There-
upon, the movement of the roller shafts in a for-
ward direction is halfed, the rotation of the
shafts reversed, and the liner will he rolied in one
operation from the leading end to the trailing
end.

In Figure 22, I have shown a mechanism m
A pair-

which the liners travel along a bar 228.
of pressing rollers 22! and 222, located on the
other side of the liners, is mounted on levers
223 and 224. At their opposite ends, these levers
are pivoted together at 225 by means of a pin
which fravels in a longitudinal slot 226 in a
plate 227. The plate is fastened to a chain 228
which moves the mechanism along with the liners.
Intermediate the length of the levers, they are
provided with pins 229 and 239, which ride in ar-
cuate slots 231 and 222 in the plate 227. A roller
or cam follower 233 on the pin 225 engages a cam
bar:284. The action of this bar is to move the
roller 233 toward the liners, resulting in a spread-
ing of the levers 223 and 224 so that the rollers
221 and 222 roll the liners from their mid-sec-
tions toward their ends as will be clear from the
dotted line showing in Figure 22.

In Figure 19, I have shown in flattened form
the end of a liner 43 which has been formed by
tubing a strip of suitable material so that its
ends 423a and 43b are lapped and are joined by
a strip of suitable adhesive 235. In commercial
tubing operations it is not always feasible to ap-
ply the adhesive in such a fashion that it comes
out to the very edge of the portion 2%¢. As a
consequence, there may be along the seam a more
or less continuous area where the sheet portions
are lapped without the interposition of adhe-
sive. This is shown in a somewhat exaggerated
fashion at-236 in Figure 19. In spite of the dis-
tribution of the sealing substance by rolling as
aforesaid, it is not always certain that the seal-
ing substance will flow between lapped but un=<
joined portions of the liner. If not, it will be
evident that a channel will remain at 238 leading:
from the outer atmosphere through the seal fo

10

15

20

25

30

35

12 ,
the interior of the liner. ' T prefer, therefore, to
provide a means for positively introducing seal-
ing substance into the aforesaid channel.

These means are detailed in Figure 20. Here
the mouth of the liner 43 is being opened by the
vacuum means 48 and 49 preparatory to the in-
troduction of the nozzle 50. It will be remem-
bered that the walls of the iiner mouth are held
together below theé opened portion by the rod
members 45, 46, and &1, or other clamping means.
In a boss 237 on the mounting plate 67, I slid-
ably mount a rod 238 which bears a perforat-
ing point 2389 at one end. The other end of the
rod carries a head 240; and the rod is urged out-
wardly by a spring 24f. A cam bar 242 operates
to move the rod inwardly because of the adja-
cent support furnished by the vacuum member
48, the point 239 is able to perforate the wall of
the liner as -shown; but it simply pushes in-
wardly the unattached portion 43q¢ because this
portion is unsupported. As the nozzle enters the
liner and starts on that movement which is il-
lustrated in Figure 9, it will engage behind the
displaced portion 43¢ and move it to the position
shown in dotted lines in Figure 20. The result
will be & depositing of the molten sealing sub-
stance both beneath and above the unattached
portion 43a, as will be clear, and a dependable
seal will result. The point 239 will, of course, be
withdrawn after the nozzle has engaged behind
the portion 43a.

When the injected sealing substance is at the
time of initial displacement thinly fluid, it is
advantageous to apply rolling pressure toward
the free flap 43a. "This has an effect in squeez-
ing the sealing substance into the space between
this filap and the outer wall of the liner. It may

. be accomplished in a rolling system such as il-
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lustrated in Figures 1, 2, and 2a by so making the
bag or liner that the longitudinal seam lies well
to one side of the mid-section of the bag or liner
with the free ﬂap 43a directed toward the mid-
section.

I have spcken hereinabove of molten sealing
substance. I prefer to use a heat softenable sub-
stance because it congeals by cooling and does not
involve the elimination of a solvent. I am not,
however, so limited, and may use any of the sol-
vent softened adhesives. A promising class of
adhesives or sealing substances is that of the
latices or water dispersions of rubbery or resin-
ous materials or both. Here a high degree of
fluidity can be obtained with a very high content
of solvents. -Also the pressure applied by the
manipulating rollers will in many instances press
the water vehicle out of the mass to the extent
of bringing about g sufficient initial adhesion or
setting up, prior to actual volatilization of the
vehicle. When using any of the available seal-
ing adhesives I am not limited to any particular
ccnsistencies at the time of injeetion. The ma-
terial may be plastic bubt not freely flowable as
injected or it may be heated or otherwise softened
toc a highly fluid condition, the latter being pre-
ferred in many instances, especially where there
is & problem of closing an unadhered inner por-
tion of a longitudinal seam in the liner. Nor is
my invention limited as to the substance of the

} sealing adhesive, this being selectable in the light

of the partlcular qualities of proofness de51red in
the closure.

Modifications may be made in my invention
without departing from the spirit of it. Having
thus described my invention in an exemplary em-
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bodiment; what I’ claim: as new and: desire: 0. se-
cure by:Letters Patent is:

1. A method of closing and sealing a. flexible
tubular structure; which: comprises juxtaposing
wall: portions. thereof ‘and: holding said portions
together along a line spaced from the end: of said:
structure, opening up the: wall portions: beyond
said: line of holding, injecting a: softened sealing
.. substance: between .the. walls, and distributing
the- said:'substance by rolling the walls-together,
the:said rolling being done from the mid-section
of said: walls toward: outlying end: portions,

2; A-process of closing and sealing. fubular
structures which comprises: juxtaposing wall por-
tions: of said structures, injecting a sealing sub-~
stance between the juxtaposed walls, then rolling
the- walls. together to- distribute said’ substance
the rolling being: effective in. direction: from the
mid-section of the juxtaposed: walls toward and
beyond outlying portions thereof.

3 The process of cloging: and: sealing tubular
structures.which comprises juxtaposing the walls.
thereof and holding the'said walls together along
o line spaced: from the end of the structures; open~
“ing’ up the walls beyonsiithe line of holding, in-
jecting sealing substance hetween said walls; roll~
ing+the outer surfaces: of said walls at the mid-
section.thereof’ and rolling said walls in one direc-
tion; thereafter reversing the structure bringing:
rolls: together-against the outer surfaces of said:
walls: at: the mid-section and: rolling: said’ walls
in: the: epposite. direction:

4. A proeess- of closing: and sealing a- tubular
structure which- comprises moving: the structure
in a path; flattening the walls thereof to- juxta-

pose- them: in gz fin extending in the- direction: of”

said movement, holding: said walls together along
% line spaced from the end of said tubular struc-
ture, opening- up said walls beyond the line of
holding; ‘injeeting: sealing- substance therein; and’
during a continuation of said movement bring-
ing:pressing rolls against said walls at their mid-
section and rolling said walls.in. a. direction con-
trary to their-direction of movement, thereafter
turning; said: structure: so:as to. reverse the effec-
tive direction: of movement, bringing rolls.against
said walls.at the -mid-seetion: and: rolling the re-
mainder of the walls, so as to distribute the seal~
ing substance. :

5. A process of closing: and sealing & tubular
structure which- comprises moving: the structure
in a path; flattening the walls thereof to juxta-
pose them in & fin exterxding in the: direction of

said' movement; holding-said: walls: together along -

a line spaced from- the end’of said tubular strue-
ture; opening up said” walls beyond the line of
holding, injecting sealing substance therein, and
during a continuation of said movement bringing
pressing rolls against said walls at their mid-sec-~
tion and rolling said walls in a direction contrary
to their direction of movement, thereafter turn-
ing said structure so as to 'reverse the effective
direction of movement, bringing rolls against said
walls at the mid-section and rolling the remainder
of the walls, so as to distribute the sealing sub-
stance, and forming a bead in the distributed seal-
ing substance by the use of grooved rolls.

6. A process of closing and sealing a tubular
structure which comprises moving the structure
in a path, flattening the walls thereof to juxta-
pose them in a fin extending: in the direction of
said movement, holding said walls together along
g line spaced from the end of said tubular struc-
ture, opening up said walls beyond the line of
holding, injecting sealing substance therein, and
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rolling the flattened walls of said tubular struc-
ture so. as to distribute the: sealing substance
therein by bringing rolls against the mid-section
of said flattened walls and effectively causing said
rolls to roll the flattened walls in directions: away:
from said mid-section.

T. A process of closing and sealing a tubular
structure which comprises moving the structure
in: a. path, flattening the walls thereof to juxta-
pose them in a fin extending in the direction of
said movement, holding said walls together along
a line spaced from the end of said tubular struc-
ture, opening up: said’ walls beyond the line of
holding, injecting sealing substance therein, and
during a continuation of said movement bringing
a pair of rolls together against the outer surfaces.
of said walls, moving said rolls ahead faster than
the movement of the tubular structure so-as io
roll the juxtaposed walls in a forward direction
from the mid-section, and thereafter passing the
juxtaposed walls entirely through the rolls so as
to roll them in an opposite direction from the
mid-section.

8. A process of closing and sealing a: tubular
structure having a lapped, adhesively: secured
longitudinal seam, there being a free flap of un-
secured’ material within: the tube, said process
comprising the steps of juxtaposing the walls of
said: structure, holding the walls together along
a line spaced: from:the end: of the structure, open-
ing up said walls beyond said line and’ injecting
a sealing substance Between: the opened walls by
means of & nozzle having movement relative to
safdiwalls, and displacing said flap inwardly from

. the wall at which: it is attached so as to permit

said’ nozzle to deposit sealing substance behind
said flap.

9. A process of closing and’ sealing a tubular
structure having a lapped; adhesively secured
Iongitudinal seam, there being & free fiap of un-
secured: material within' the tube; said process
comprising the steps of juxtaposing the walls of
said structure, holding the walls together along
a/line spaced frony the end of the structure, open-
ing up said walls beyond-said line and injecting
a sealing substance between the opened walls by
means of g nozzle having movement relative to
said'walls, and displacing-said flap inwardly from
the wall'at which it is attached so as to permit
said’ nozzle to deposit sealing substance behind
said flap; said-displacement serving-to bring said
flap into the path: of movement of said nozzle
and causing said nozzle further to displace said
flap  during its moyement and afterward to re-
Iease said-flap.

10. A process of closing and' sealing g tubular
flexible structure which comprises flattening and
juxtaposing walls of said structure to form a fin,
holding said walls together along a line spaced
from the end of the structure, opening up said
walls beyond said line, injecting sealing material
between said walls, and thereafter distributing
said sealing material by rolling vpressure applied
to external -surfaces of said walls, said pressure
being applied from the mid-section of said fin
toward and to the ends of said fin so as to force
the sealing material into the ends of said fin.

11. In a machine of the:character described,
means for holding and moving a tubular flexible
structure in a path, means for flattening the
walls of said structure, means for holding said
walls together along a line spaced from the end
of said structure, means moving with the struc-
ture for opening up the walls beyond said line, a
nozzle pivoted in a fixed position, means for mov-
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ing said nozzle about its pivot so as to turn it into
the space between the opened walls and cause it
to move so as to distribute a sealing substance all
along said line of holding and thereafter to turn
said nozzle out of the way, and coordinated
means for controlling a flow of sealing substance
through said nozzle in accordance with its move-
ments, a pair of rolls, means for moving said rolls
to ‘bring :them into contact with the flattened

walls at their mid-section, means for causing said -

rolls to roll the flattened walls toward the rear,
means for reversing the position of szid flattened
walls, a second pair of rolls, means for bringing
the second pair of rolls against the mid-section
of the flattened walls and means for causing said
rolls to roll said walls rearwardly whereby to roil
the previously unrolled portions thereof.

12. In a machine of the character described for
closing and sealing flexible tubular structures,

means for moving g flexible structure with the .

~ends of its walls juxtaposed and sealing material
positioned therebetween, spaced pairs of rolls,
means for driving said rolls, means coordinating
with -the movements of the said tubular struc-
tures to bring said rolls together against the mid-~
section of the walls thereof and means infer-
mediate the pairs of rolls for reversing the posi-
tions of the tubular structures.

13. In a machine of the character described

for closing and sealing flexible tubular structures, :

a container for sealing substance, a hollow nozzle
pivoted to said container, a pump within said
container and connected to said nozzle, means for
operating said pump, means for operating said
nozzle by swinging it about its pivot, means for
moving tubular structures in & path -beneath
said nozzle, and means for coordinating the opsr-
ating means for said pump and for said nozzle
with the movements of said tubular structures.

14. In a machine of the character described, a
container for heating sealing substance, a hollow
nozzle pivoted on said container, g pump within
said container in communication with g hollow
nozzle, means for operating said pump to eject
material from the container through the hollow
nozzle and means for swinging said hollow nozzle
on its pivot.

15. In a machine of the character described, a

container for heating sealing substance, a hollow

nozzle pivoted on said container, a pump within
said container in communication with the hollow
nozzle, means for operating said pump to eject
material from the container through the holiow
nozzle and means for swinging said hollow nozzie
on its pivot, valve means for said nozzle com-
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operating means for said rod mounted on said
nozzle and having an end located for actuation
along the axis of the pivot of said nozzle, and re-
lief valve means in connection with said pump.

16. In a machine of the character described,
means for opening up beyond a line of pressure
the juxtaposed walls of 2 moving fiexible tubular
structure, said means comprising a frame, means
slidably mounting the frame for travel with a
tubular structure, means for causing the frame
to travel with said tubular -structure, movable
mounting means on said frame, vacuum elements
on said mounting means and means effective de-
spite the movement of said frame for. bringing
said vacuum elements together against the juxta-
posed walls of a tubular structure and then mov-
ing them apart whereby to separate said walls,
said tubular structures having lapped adhesively
secured longitudinal seams characterized by a
free internal flap, one of said mounting means
carrying a movable perforating means adjacent
its vacuum element, and means for moving said
perforating means to cause it to puncture one of
said walls and engage the said flap, displacing it
so that an injecting sealing material can get be-
hind it.

17. In a machine of the character described,
means for holding and moving tubular flexible
structures, means moving with said structures for
juxtaposing the walls thereof at an end, means
engaging said walls along a line spaced from said
end to hold them together, means moving with
the structures for opening up the walls beyond
said line of holding, a pivot nozzle for injecting
a sealing substance between the opened walls, a
spaced pair of rolls, means for bringing said rolls
together, means for driving said rolls, means for
reversing the position of said tubular structure
located intermediate said rolls, and means for
coordinating the movements of said several in-
strumentalities. :

: SAMUEL BERGSTEIN.
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